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uNI丁馳ST皿題CoÅ瓢G皿RD∴∴∴∴甑R l 1962

㊨　藷豊
田塵開脚工cS軸散りc軸的(重し劇壇励劃

珊皇『.C. ⅣO圭七〇車型嘗.‰迦坤

堅堅塾頭玉

The p雌PO8e Of this Fie|d Ch孤ge i轟tO aec呼中土心髄晦follqu血g:

a・軸心量れate櫨oing of i血ucto耽Ldm a血Irm7B ty雄心Lac±喝

p鵜縛n七五血関的r s址もs鮎喰耽pl駄さeⅢ弧七〇でt血寄続けs ∞億は車長嶋蘭劃鴫寄
With血suhted bu血血gs∴SxpP|ied血也e f±eld cha聾P Hti

撃c鱒鱒王塾:

a●　The flo|d ch皿ge kit fo章IIO鵬狐細的凪SOO血耽eなきT-32坪/伝聞Heid

c血nge # conta血s tho血struetioneロ血駆出s roq呼rt,d for tho ng耽h

cation of one T-32抽.

山　車的重出鼠七e吋2 maかめ耽s a軍e葉や中富edめ臓∞皐は心地
fie|d cha重唱e.

c血ge.鶴田嘲郎珊血糊抽血劃ぬき境地〇〇億別け屯s帥蘭

工腿l調工FICAT工ON OF AQCquPLISm哩:

富鵬や騰a櫓ce O章曲別山南心もu虫垂種∞耽e m七の坤t種o章耽
and I’ユ17B ‘血lユ1ndicate the accoxp|is書面enもof thi3 field ch餌go●

甑惟損工蝕LS馳穐U|RED駁r INSTALⅢNG AcTIⅦ閥;

脚は。豊。蔀葦。耀壬叢蒜諾悪霊霊雪組地
車0岬墾田鱒S珊耳鱒工鱒旦雷

|. The Tecinicd Mam租CG一一273-u血al| be co平ceted a容綿uo耽i

(a) Inser七劃d |og this fie|d change in tho f]rmt of龍ro Tec血lca|

M劃職n CG-273-1l’IPon COxp|etio種.

Persomel mcking this軸e|d change shal|鵜cord tho o蜘直tion d轟a



]鴎筋c醐CS押出重りC朋的G困BⅦ′Ⅲ柵工Ⅳ

骨髄圭か.c. NO主調撃堕型富.‰ c復27如ユ臆

Of the ch劃ge on the E|eotronio8 Equi呼ent馳・etry C卿d NAVSHIPS-づ36’nd

On tho Record of Field Change8 Card NA脂H工PS-537.

う. D工SPOS脚工〇㍍ O田郎捌血C遥D拙聞非運A競

After co叫)1e七ing this fie|d c血喝r de8trqy a|1 removed mater聾Ll.

ん.鱒SPOS工岬s

Mdin七enance印pport faclli七ies 8ha|1 ma,1nt血寄|itma章7 COPy Of

thi8 Field Change B血|etin. Ho|dere of equipm鋤t shal| not de寄trqy t皿8

Fie|d Change B血|etin until the Fie|d Change has bee鶴acco呼li血ed’the

equipment tested, and the applica軸.e閲nuds’dr創Jing’Chart8タa血identh

fica七ion pla.te8 have been corrected or rep|aced.

う.　AC7工〇㍍斑鳩U工東園値弧岬S:

All ・皿ts having inst血led Lor亀n Tr狐s血tters, Mede|g T-325咋EN

Shal⊥ comp|y wi七h Routirre工ns七mc七ions Parag]raphB Nos. |’2 a血3. A

field change kit血l| be provided for each umodified eq血坪ent l吋

CoI調劃d合nt (唖脇) trithout f¥櫨ther U血もor District actlon.

D工S曹(SD轟Ⅳ0 7う)

P(2) i(200)

S随C工A轟D工SⅢ彊BU富工〇㍍重工S富NO 19う

意識筈aう;鴫(高
庇　cl(10)

旗　dl(14)

耽　el(18)

24728　T腿AS. C髄IQ. msH., D.C.
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UN暮丁ED S丁A丁且S COAST GUARD

Field Change 七〇

10孤的富融附則重曹骨盤鼠S

叶う2手嶋/押測A珊)叫づ2ち-C/『則

叶う2与-C/『珊

難題-2
2　March 1961

園国語醒園圏園謹認醒霊園醒園一二

1・ Purpose・珊e purpose of these field changes and t,eChnical舶nual amend-

ment'S・ is七O remOVe地e c重yStal detecもOr CiI'cui七used to disp|ay the detec七ed

RT output, P血Se On助e 256-D Scope w綿h the Monitored. Circuit g餌itch S-116

in bhe An七ema (Deもected) pos址i6n.

2. , Pub⊥ica現.ons Amended. Technical Manuals for Lo捌n∴T]埴nSr血tters

T-32車両‾高古市発声所PN are herety amended.

3.　|n七roduction.　This circuit was Originally designed to aidもechaical

personnel in ob七aLining putse shape inform七ion ty increasing trace inもen-

Sity・ A rece章lもmodification七o帆e Dunlon七256-D Oscillograph provides

grid illumination and therety makes the increased trace intensity umeces-
Sary. Since this ci耽uiもalso caused some pulse dis七ortion i七is being櫛〇

㌔豊諾圭輔1豊m誌議講話器藍講書藍。書誌職
吋も°ran壷七息七ions.

5. Modification Procedure.

a. Secure all power to the tmnsmi耽er.

b. Remove the tes七oscil|o緋ope from帆e transmitter.

c● IfoCate the ter血nal board mounted above to the ri恥もand behind the

nomal pos王・tion of the七es七oscilloscope. mis board contains all of the

COmPOnenltS Of the p血Se rectifier cireuit.

d言5e鵬再he fro RG-58ルcable leads a七the poin七s of comec七ion tq the

もe工事竜皿al bo合rd.

e.鞠emove theもer鳳nal board by櫛mOVing the frour corneri SCr甜S. This

+　高甲弓Je汗-1Ore eaSily accoxplished fron the rear of the t棉nsmitter.



認諾結露諾A肘D軸剛
Amendment紺to Technical Man博l, CG-273-11, for T-325-P/押N.

Amendment # to Technical M亀nual, CG-273づ6,, for Ti25-C/FPN.

f. On七。mlnal lh of S-1瞭-A locate and re読ve the end of the RG-58/U

Cab|e櫛ferred to in step (d)・ mSu購that other cfrouits叩e no吊uter-

fered岬i七h.

g. Tape all of the loose ends of the mト58/U Cable and tag them ’l同r-

minated ty Field Change迫_・,, mese |eads Shou|d then be laced tightly

a工ong七he ca馴.e nm.

h. Mount the phenolic plate provided in the field change kit in ac-

cordance wi.七h the insもmc慣OnS七herein. ’

6.　Tec血ica| Manual Amendnen七. 」Amend the

fo富もhe叶う2タ-c/呼的, aS高皿の舶

Techni。ql Mamals’CG-273-11’

for七he　叶う FPN and CG-

a. page l-|1, Table l.つは∴Under lI随dio T陶nsmitt'.er ftype T-325-B万EN -

)　　　　　　　　　　　　　　欝e鵬露地S,I章

(1) dele七et (d) contains crystal deもector cirouit to display de-

tect,ed ou七pu七of an七enn会coupling un請s as selec七ed ty MON C工耽UIT switch.

(2) co耽ec七lettering of para raphs to show proper alphabetical se-

quence●

b.鬼ge 2-1山う相即鵜2-皿さ

(1) dele七eき∴鼠-2め.

(2) deletei Ant,ema (detec七ed).

c. Page 2-15; Table 2-1s Under IIswitch Pos. 15 - Wavefom Monitoredl"

(1) deletei∴De七ec七ed outpu七of an七ema coup|ing unit.

d.翰ges 7寸7タ7寸83 Fi印的7づ8さ

(1) correcももo I℃組ect changes made.

Of Field Chan

種nd T-う2

e　王皿　Ⅳomencla七ure

re sulも

mese fie|d changes are applicab|e to
FP同工o陶n職やn容耽し七もers.

There wi〕.1 be no change in nomenclature as a

2

Of these field changes



調孤N曹孤N細工珊瑚鵜,叶う2デー的珊A珊叶う25-u呼的.

Field Change組to T-325LB/EN.

Field Change # to T-325-C/FEN.

然諾緯器認諾豊認識轟こう謁慰

霊v霊署一業譜器蒜●1i諾e霊塁‡n認諾誌.be perfo鵬d at stathons

吋direc七ion

圏

D勘曾’(鮒鳳NO. 72)

A

磐

C亀　1

Dg a

旗　1

cg (也)汗(200);坤(2)

2う18ら　馴瓶鳩・ cG櫨Q・岬A測.タD●C.
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UN!丁ED STA丁E§ COAS丁GUARD

調則踊審腿Ⅳ珊Ⅲ睨S ,●　　　議諮置接三鵜,富詔勅則

Coast Ol楓rd :鴫chnicalぬnua|!

Anendme庇#O to Model T-137

A唯ndment' #|9七o Model T-137心

A職nd鳩nも紺`七〇的del叶う2卵
A脂ndnent Jll to Model T-325互

nd耽e n七

田珊(C寄-27うづ)

( CG-27う-11)

疏困輸2

A耽ndmenも紺to Model T-325-C万EN (CG-2†3-36)

旺e|d Change #17 to Model T-137

掛e職Change #16もO Model T-137心

圏圏圏囲
1・聖駐・ me purpose of these amendme血s and鯖eld chgLng。S is t。S

a●　Authorize and di職c七a change to the techni∞1阻n脱1s for Loran

transmitters.

b・ Modify the monitor osci|loscope;'吋Pe 256-D' tO iprove controI

‡こn諾課業書諾霊議書nical manuals fOr the above rramed Loran

3●　胞1ねria13鼠e

A fie職change kit will置掲Provided tyもhe Com亀ndant

One 5売ohm’2 watt resistor is needed to rodlfy

eac血
‾‾‾‾‾ロ‾　-‾‾‾　’’‾‾.‾‾　“‾1‾　r‾“‾ “.〇、-、′ヽ置　}夢　　ヽ′●〃心事　ヽ′ヽ′工場!聖ま●麟置く嘉置●∪

(悦服) without fもrther Unit or District action. E。。h kit will 。。n。is七。f

山such resist’O耽’tO be used for modificatlon of two oscil|oscopes and to

PrOVide mainteI胞nce pa.rts'

h. Modi組cation procedure.

p震高話謹書譜詣結露摘嘉畳監禁露語嵩豊Ing.
b。 Mount the 5.6 ohm resistor in series wiもh th。 di脚。r C。nもI,。1

PO七entiometer’insuI.ing tha七the Le包ds are lnsuLated against contact血th

七ho osci11oscope panels.

1
_　　　ヽ



調孤討　富民ÅNS皿ニⅢ曾蜜鼠S

Modelsト1うらT-1う7「A,叶づ2チ/甲PN,いつ為・A/FPⅣ,いつ2如/F聞,叩2如/珊・

Coast Guard Technjcal胞nual Åmendmen七s #O, #19’#16’#1l, ra #1 re8PeCtlvpfty.

Fie|d o阻an蜜es #7, #|6, #山, #1|, #, #1 respecもively.

5. Technical hanual Amendmen七●

a. Tec血ical蝉anuals for T-325-B and T-325-C desigm七e the diImer COn-

trol potentiometer as R-30古　This desig坤tion should be贈de in all o七her

同種調櫨als●

b. me new resis七Or is to be designated R-305 and the料resistors will

be entered in the parts lisも, Sec七ion 8’Of the technical mnunl・

c。 Show the addiもion of R-305 to七he i|抽.ted sca.1e schematic pro-

Vided in the addendum sheeもs.

6. Action Requiremen七s. Al1 technica|肥nuals fOrもhe above named trans-

mi七七ers will be amended. All Uni七s having the above lisもed equipmen七s in輸

Sta|1ed wi|1 perfo脚this　組eld change.

子.‾‾‾ ・ .ノ・

E.櫨. 富Ⅲ暢工館

Engineer-in-Chief

D工S富(SD己No. 72)

A!

B:

Cき

D:

E:

c(h); d(h); g(h); i(200); 1(h); P(2).

2うう館　嘗随AS. CG櫨Q.因A測., D.C.
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考i之ゲラ

UN寒丁ED S丁A丁ES COAST GUARD

轡
しO王もAⅣ　富駅A軸S班工丁種田R

駒OD題重い325-yF珊

囲姻-2

豊0　評○Vember 1954

「Iu麟

Coas七Guard Ins七ruc七ion Book Amendmen七#l

Field Change耕.

1. Purpose・弧e purpose of七his amendTneれt and fi'eld change is七o:

ae Au七士しOrize and∴dうre〇七a 「han巳eうれ七両丁賀s七r-よの七ion官○○k for重oran富rans-

mi耽er Model T賀525草′FP虹

be∴Replace七he presen七Iy i調st;alled dispos倉ble fibre gl.ass air fil七ers

Wi七h permanen七七ype me七a11ic mesh air fil七ers. This fil七er replacem尋n七is

made七O PrO萌、de bet七er air fil七ra七ion and七o decrease main七enance cos七s.

2。∴Publica七与ons A鵬nded, Can師led, Or飾od評jed.珊e Tns七ru塙ion Book∴for

Loran Transmi七七er Model

3.∴Field Change。 When

孤i七七er

甲種蜜25調B FEN is amended hereby.

七he supply of fibre glass a王r fil七ers for I,Oran Tr紬s_

即odel Tco325-ayFPN is exhaus七ed, rePlacemen七wi七h permanen七七ype me七allic

鵬sh air fil七ers is七o be aecomplished. The new allowance is four ins七al工ed†

and one spare per equip鵬n七・珊e permanen七fil′七er physically is & dire'c七re-

Place鵬n七for七he presen七Iy ins七alled disposable七ype・ The s七ock descrip七ion

is CL配Å鵬R EL題胴珊, &ir.; alumi軸m mesh, Permanen七typeう101' x IO'一x l一㌧ (SNSN)

17-C調794○○1-2雷7.

The new air質・l七er is perm蹟nen七in na七ure●　I七is oons七ructed with a welded

aiumimm fra鵬and記o七h cov雪red alumimm wire mesh media;七he en七ire assembly

is anodizedo∴The∴Clo七h flocking is permanen七′　and increases七he fil七ering

abili七y七ro抑endously as i七re七ains七he oil longer七han bare wire. A fil七er of

七his七ype of c.cns÷r`j-c七二l証increases七he percen七貧ge of fil七ra七ion afforded by

nearly 100% wi七h only t:l minu七e incre&Se in s七a七ic drop of air flow.

4。　工ns七ruc七ion Book Arnendmen七。　ÅTr'end七he Tns七ru〇七ion Book∴for Loran Trans-

棚i七玉舌 Ⅳodel　甘言325-yFP耽a露　で011o鵬;

a。 Inser七七his∴魚mendmen七in七he Ins七ruction Book.

b・ Se壷ion 69　P急ra 4i: Dele七e七he las七sen七ence and inser七七he following:
"clean七he fil七ers by brushing or blowing off a11 loose accumula七〇d dus七and

di壇。 The fil七ers∴Should be鵬shed in hot鵬七er con七aining soap de七ergen七・

耽しen dried, imerse each f’il七er in en単ne lubrica琉ng oil (SA雷2O七0 50) and ‘

drain by l鎖ying along七he shor七es七　dimension for run-Off. DO NOT US困GASOLI珊重

OR O曹軒鴨鼠　SUC嵩∴SOLV留的冒S ∴章



LORAⅣ　鼠欄S打工叩睨,博OD皿T-525一斗/耳珊

Co鼠s七Guard Ins七ru〇七ion Book Amendmen七揮

Field Change #

c●　Se〇七ion 8: Change七he descrip七ion of sy蘭ool desigrla七ions O111-1七o

O111-4七o read: llcLEA隅R ELE肥珊● airう　aluminun mesh' Per蘭嵐nen七tyPe; 10Il

X 10一, x l'一タ　S七andard NaⅤy S七ock No. 17-C-794001-257, Manufa〇七urer Type PIA.’一

5. Applioabili七y of Field Change.耽e above described f’ield change is∴aPPli-

c&ble七o all uni七s having ins七al ed Lor患n Transmi七七er Modelで-325-申付PN.

6・ Changes in Nomencla七ure●　There will be no change in no鵬ncla七ure oaused

by七his field change.

7. Ac七ion Requiremen七s. All uni七s having ins七alled Lora壮Trans-ni七七er Model

阜525一γF珊 Shall complywith paragraphs 5, 4, and 5. An allovan。e Of new

fil七ers will be provided by七he Comandan七(珊E) wi七hou七nI川ner [軸七or Dis〇

七ric七　ac七ion.　The　&mendmen七　七0七he Ins七ruotion B6ok for Loran Tr禽nSTni七七or

Model T-525-P/FPN sha11 be

Dis七. (SD轟NO. 59)

A;　前側脂

B; i(250)う　g(25)うc(11)

f(9);m(6)j dl(2)

C; 1v(4)

D: e(6)うa(l)

圏: g母V(4)

recorded on七he shee七provided.

K. K. COⅧ賦曹

By dire〇七i°n

7561 TREASURY, USCGHQ, WASH., D.C.



四四四汐　ノ　Il〆V‾‾、 ′　′〆‾

閉園圏園田UNI丁日D S丁/UNI丁日D S丁AT宣S COAS丁GUARD

㊨
遍工個(対照OⅣ工C珊電工D C馳靭蝕　BUⅢ劇工Ⅳ

舌が
Ⅲ岬工　障り

臨紬

田鶴」2 、ふ、重み〆、

19 Ja聞亀ry 1962

吋Pe 2耳C #18七〇い1う7珊
耽紺7七〇ト1う7-A棚

耽祖うめず-32う月間‖聯

原告餌之七〇嘗-う2う-γ班朋なりc種桝㌻う

聖曲
購う約め富-う2う-c/『PⅣなりc臼・27う一光

型鱒統率:

The papose of助is field change iS to modify the皿On七皿y preventive

m血u七enance schedule to include test虹g the accuracy of vo|血eterS追|O2,

虹|03 and lhlO4 rd七ip|ier resis七ors in the above equipment. Experlence

血8 Shom that con8iderable damage c包n∴r.e帥1七to finaユa呼lifier and pulee

foming t庇鳩s心en iproper plate and bias vo|七agee are applied.馳ese im-

PrOPer VO|tages can be app|ied even thongh all的SOcia,七ed meter轡∴read the

co露ect va|ues狐d res血t fr'O皿a Ch狐ge in va|ue of the me七er聞直七ip|ier

resiBtOrS. These changes can 8e|dom be detected Yith the eq血I狐ent nO調O確・吋

靭憂⊥ab工e.

腿SC鼠工打工0蝉

Thig teBt i8 a○○onPllβhed ty substituting a Bet Of ]nd.七ip11erl re8ie-

to耽, taken fro孤equ聾阻ent印aree knom to be of t心e proper ▼虹ueタ血the

eq申I狐erLも. The vo|t鎚e mea8ured wi七h the test oet of re81βtO耽1e cooop餌場d

曹ith tho previou魯reading for the edooe dial 8ettinge. t吋va血atlorl in tho

ttro readings. 1ndicate defective m血tip|ierg.

恥Ⅷ二P脚A聞く関脇D;

皿職m露的卸血七鴫雷g, M蘭elいユタ7タ叶ユタ7「Aタ叶う2坊間タ叶32うヰ作間,

富-う2うーγ離間鮎喰富-う2う-c仲間タ血β七億1地軸d雌氾重a七血g.

工関門工既CJ撮ION OF ACCOm工S孤低調;

耽Le te8t血o血d be perfo劇●d during the mont出J preVe種tive m血ten曲鳩e
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CUARAN丁EE

The Contractor guarantees that at the time of de-

1ivery thereof the articles provided for under this con-

tract will be free from any defects in material or

WOrkman§hip and will conform to the requirements

of this cont重aCt. Notice of such defect or noncomform-

ance §hall be given by the Govemment to the Con-

tractor within two years of the delivery of the defective

Or nOnCOnforming article, Or Within one year of the

date it is placed in service, Whichever expire§ first. To

the extent the equipmen章, including all part§ and spare

PartS, aS defined above, is of the Contractor’s design or

is of a design selected by the Contractor, it i§ also

guaranteed, Subject to the foregoing conditions, again§t

defect§ in design with the understanding that if ten

PerCent (10%) or more of any such said item, but not
les§ than two of any such jtem’Of the total quantity

COmPrl§lng SuCh item fumished under the contract,

are found to be defective.as to de§ign’SuCh item will

be conclusively pre§umed to be of defective de§ign and

Subject to one hundred percent (100% ) correction or

ORiOINAL

cuaranlee

r印lacement by a sしIitably redesigned item. If required

by the Govemment the contractor shall with a11 pos-

sible §Peed correct or replace the defective or noncon-

forming article or part thereof. When such correctlOn

or重ePlacement requires transportation of the article

or part thereof, Shipping costs・ nOt eXCeeding usual

charge§, from the delivery point to the Contractor’s

plant and re章um, Shall be bome by the Contractor; the

Government §hall bear all other shipping cost§・ This

guaranty shall then continue as to corrected or replac"

ing article§ Orタif only parts of such articles are∴COr-

rected or重ePlaced, tO SuCh corrected or replacing parts・

until one year after redelivery. If the Govemment doe§

not require correction or replacement of a defective o重

nonconforming article, the Contractor・ if required by

the Contracting Officer within a reasonable time after

the notice of defect or nonconformance, Shall repay

such portion of the∴COntraCt Price of the article as is

equitable in thei Circumstances.

●

1X



1n§巾=alion ReくOrd, Repor書

of FcIルre′　Orde「ing Parts

C○○273_1 1

IN§TAししATiON RECORD

FRONT MAT†ER

Blank spaces on this page shall be filled in a‥he time of installation. Operating personnel shall also mark

theくくDate Placed in Service,, on the date of acceptance plate located below the model nameplate on the equipmenら

us重ng Suitable methods and care to avoid damaging the equipment.

REPORT OF FAILURE

Repo重t Of failure of any part of章hi§ equipment, dur.

1ng ltS entire §erVice life, Shall be made to the Com.

mandant via channels in accordance with current in_

X

StruCtions using form CG-2643 (revised). The重ePOrt

Shall cover all details of the failure and give date of

installation of the equipment.

ORDERING PART§

All request§ Or requisitions for replacement material should include the following data:

1・ Standard Navy Stock Number.

2. Name and short description of part.

If the appropriate stock number js not available the following shall be specified:

l. Equipment model or type designa章ion’Circuit §ymbol, and item number.

2・ Name of part and complete description.

3・ Manufactu重er’s designation.

4・ Contractor,s drawing and part number.

5. JAN o重Navy type number.

ORIOINAし
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T-325B/FPN

§A亡ETY NOT音CE

THIS EQUIPMENT EMPLOYS VOLTAGES

WHICH ARE DANGEROUS, AND WHICH MAY

BE FATAL IF CONTACTED BY OPERATING

PERSONNEL EXTREME CAUTION SHOULD BE

EXERCISED WHEN WORKING WITH THE

E QUI PMENT.

While every practicable §afety precaution has been

incorporated in this equipment, the following rules

must be strictly observed:

K幡p AWAY FROM　し1V漢　CIRCUITS:

Operating personnel must at all times observe all

Safety regulations. Do not change tube§ Or make ad・

JuStmentS inside equipment with high voltage supply

On. Under certain conditions dangerou§ POtential§ may

exist in circuits with power controIs in the off po§i-

tion due to charges∴retained by capacitors. To avoid

CaSualtjes always∴重emOVe POWer and discharge and

ground circuits prior to touching them.

oRiGINAし

iafely Notiくe,

Re§US`il〇Iioh

DON,丁　SとRV音C格　OR ADJu§T AしON格:

Under no circum§tanCeS Should any per§On reaCh

Within the equipment for the purpose of servicing or

adjusting it without the immediate pre§enCe Or aSSi§t-

ance of another person capable of rendering aid.

DON′T TAMpER WITH INT格RしOCK§:

Do not depend upon door switches or interlocks fo重

PrOteCtion but alway§ remOVe POWer from the equip-

ment. Under no circumstances should any access gate,

door, Or∴Safety interlock switch be removed, Short-

Circuited, Or tamPered with in any way, by other than

authorized maintenance personnel, nOr Should reliance

be placed upon the interlock switche§ for removing

VOltages from the equipment.

WHER各1,OoO VOLT§　OR MOR格, TAK教　NO丁格:

NEVER MEASURE POTENTIALS IN EXCESS OF

l,000　VOLTS BY MEANS OF∴FLEXIBLE TEST

LEADS OR PROBES.

RE§U§C音TATlON

AN APPROVED POSTER ILLUSTRATING THE

RULES FOR RESUSCITATION SHALL BE PROMI-

NENTLY DISPLAYED IN EACH RADIO, RADAR,

OR SONAR ENCLOSURE. POSTERS MAY BE

OBTAINED UPON REQUEST TO THE COAST

GUARD SUPPLY CENTER, JERSEY CITY, NEW

JERSEY.

Xl
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SECTION l

GENERAし

1. INTRODu⊂TION.

Radio Transmitter Type T-325 B/FPN is one of the

basicし一nits of a loran transmitting station. Supplied

along with the transmitter are a Voltage Regulator As-

Sembly Type CN-239/FPN, a Termina! Box Type

J-455A/FPN, and a complete set of crystals to permit
CryStal-COntrOlled operation on all transmitting fre-

qしIenCies. It is the fし一nCtion of this book to supply all

the information necessary for the installation, OPera-

tion, and maintenance of the tran§mitter, the terminal

box, and the voltage regulator unit. In addition, in-

formation is s`一PPlied for connection to typical timer

and switchgear eqし1ipment which is required to com-

Plete the station complement. The switchgear is the

Navy Model UM Switching Equipment as modified

under a pre‘′ious contract specifically for use with

transmitters of the T葛325B/FPN type. Details of this

modification are described. The timer equipment dis-

Cし1S§ed in this book is the Navy Model UE-1 Timer. A

modification kit was supplied for this timer, under

Pre`・ious contracts, tO make the timer suitable for use

With transmitters of the T-325B/FPN type. Refer to

the in§truCtion book for the timer and switchgear

equipments to be used at the particular installation for

detailed informa章ion on these equipments.

An antenna coupling unit, Which i§ nOt fumished

On Contract TCG-39108, is also needed to complete a

loran tran§mltt重ng SyStem. The Federal Telephone and

Radio Corpo重ation fumished such antenna coupling

units to the Coast Guard on an earlier contract for

the’Model T-137 Loran Transmitter. This manual in-

Cludes in§truCtions pertinent to that pa重ticular coupl-

1ng unit even though it is not fumished with the

T-325B/FPN transmitter. For information on coupling

units of other manufacture that may be supplied for

use with a T-325B/FPN transmitter, refer to the in-

StruCtion books provided with those units.

Where higher outpu( POWe重(than can be obtained

from a T-325B/FPN transmitter) is required, the

T-325B/FPN unit may be used as a driver for a Coast

Guard Model T-138 or T-138A high・POWer r-f ampli-

fier. With this arrangement a peak power output of

l,000 kilo“atts may be genera〔ed for loran appliぐa-

章lOnS.

No†e

It should be recognized that the term ‘くex-

Citer,, as generally u§ed throughout this

ORlclNAL

Se`Iion l
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DESCR漢PTION

manual重efers to the designation of functional

SeCtions of a T-325B/FPN transmitter and JクOi

to a T-325B/FPN transmitter used as a driver

for an extemal amplifier. (Each T-325B/FPN

tran§mitter includes two ’.exciter’’ sections

within its frame. )

2.話QUiPMENT CONST,TuTING

A　しORAN　§TATION.

The two basic units of a loran transmlttlng Station

are the radio transmitter and the timer. In addition,

Suitable power equipment, radiating equipment,

§Witching equipment, teSt equipment, et⊂., muSt be

PrOVided. A system which utilizes Radio Trans-
血itte重Type T-325B/FPN will normally include the

equipment listed・ However, a Station may consist of

Only the operating units (the quantity to depend on

Whether single" Or double-Pul§ed operation is used),

Without having the spa重e units. A system diagram

utilizing typical transmlttlng equipment specified is

Shown in figure l-12.

a・ 2 Radio Transmitter§ Type T-325B/FPN (1 oper-

ating, 1 spare).

b. (1) Double-Pulsed operation: 4 loran timers*

(2 operating, 2 spares)・

(2) Single-Pulsed operation: 2 loran timers*

(1 operating, 1 spare).

C. 1 switching equipment*・

d・ 1 Voltage Regulator Assembly, Type CN-

2 39/FPN.

e. 1 Terminal Box Type J」i55A/FPN.

/. 1 Antenna Coupling Unit (for transmitter) *.

g. 1 transmlttlng antema諒・

b. 1 receiving antema*・

i. 1 Antema Coupling Unit (f(うr receiver) *.

i・ Suitable power equipment諒・

居. Suitable test equipment*・

l. Miscellaneo¥lS materials (cables, grOund wire,

Spa重eS, e亡C) *・

3. RADiO TRAN§MITTER TYPE T-325B/FPN.

a, FUNCTIONS OF TRANSMITTER AND ITS

SUBSECTIONS. - The transmitter produces high-

powered r-f pulses which, When radia`ed・ may be

1_1
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utilized by aircraft and §hipboard receiver-indicator§

to de〔ermine a line of po§ition. Functionally’a tranS-

mltter COnSists ofでWO.'excitersl,, two IPÅ stage§, and

a PA s〔age, Plus required acce§SOry items such as poweき

§uPPlies, a mOnltOr重ng OSCillo§COPel OPerating control§,

and indicating devices.

The term ’’exciter,, is a nominal one and is applied

to a transmitter functional circuit group which is not

a皿jntegral mechanical a§Sembly. This group includes

l-之

the frequency-generating subassembly which ( f重Om an

extemal 100-kc timer input or a contained crystal) de-

Velops radio frequency? and a pulse-forming §eCtion

Which (from external timer impulse excitation) de-

Velops shaped pulses used in modulating the trans-

mitter. Note figure 2-2, Section 2.

Each transmitter∴COntains two "exciter,タgroup§ in

Order to permit double pul§ing (de§Cribed in Section 2,

ParagraPh 9).

ORlclNAし
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b・ DESCRIPTION. - The components of Radio

Transmitter Type T-325B/FPN are contained in an

aluminum cabinet 72% jnches wide by 36-5/16 inches

deep by 80レ信nches high (figしIre l-2). All panels are

Permanently secured to the frame with screws, and

hinged access doors are provided jn front and rear to

Permjt inspection, adjustment, Or∴rePlacement of those

COmPOnentS Which reqしIire periodic attention. Ås far as

PraCticable・ COmPOnentS are grO一一Ped f`lnCtionally,

Within the cabinet and on the front panel’tO COrreS-

POnd roしIghly to the electrical sしIbdivisions (exciter,

IPA, etC. ) mentioned in paragraph 3a above.

A meter panel extending across theし1PPermOSt POr-

tion of the transmitter (front) contains all the prin-

Cipal meters∴`一Sed for ordinary monltOrlng PurPOSeS

(fjg`一重e l-2). Above each meter are two plat料; One

COntains the meter designation, and the other, a Plas-

ticized matte plate, COntain§ the normal meter reading

o脈tcI NAl
音_3
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Or, in ca§eS Where the readings may change) W重ite-in

apa⊂e tO Iog the readings for moni`Oring purposes. Ap-

P重OP重iately designated selector §Witches are located

beneath the§e増eterS Which may be∴COnneCted into

mo重e than one circuit of the transmitter.

Beneath the meter panel on the left is the IPA com-

Pa重tment COntaining two IPA §tage§ Suitably shielded

from each other・ The two frequency-gene重atOr SeCtions

Of the two exciters are contained on vertically mounted

Chassis at the rea重Of the IPA compa重tment, and a

TUNE-NORMAL §Witch i§ located on the rear wall

Of the compartment beneath the chassis. Tuning con-

troIs言acks, and a coiled章e§t lead fitted with a plug

are mounted on the facing surface of each frequency.

generator chas§is・ A hinged door with a glas§ Win-

dow permits visual inspection of the IPA tubes and

access to the compartment when necessary for tuning

Or teSting purpo§eS. An electrical interlock and a high・

VOltage grounding switch are provided on the door

to remove all potential§ in exce§S Of 230 volt§ from

the transmitter when the door is opened. [The TUNE

POSition of the TUNE-NORMAL switch allow§ aPPli・

Cation of low voltage (300 volts) to the exciters with

the door§ OPen.] Å capacitor-discharge rod i§ COnVeni-

ently located within the compartment. The hooked

bra§§ end of the rod is grounded to the tran§mitter

frame by mean§ Of a flexible lead, and an in§ulated

bakelite handle is p重OVided over the major length of

the rod・ Tuning control§ for the two IPA stages and

the output stage of the exciter are located beneath the

acces§ doo重.

On the right-hand §ide beneath the mete重Panel is

the PA compartment containing the four PA tubes,

their a§SOCiated components, and a dummy load for

tuning and testing purposes. This compartment i§ also

PrOVided with a windowed door for acce§S and view一

重ng PurPOSe§・ An electrical interlock and high-VOltage

g誓unding §Witch are arranged to ope重ate When the

door is opened, tO remOVe all voltage in exce§S Of 230

VOlts from the transmitter; a §eCOnd capacitor-dis-

Charge rod, for use by per§Onnel entering the ,compa重t.

ment, is Iocated within the compartment. Tuning con-

t重OIs for the PA and output circuit§ are located be-

neath the doo重.

Between the IPA and PA compa重tmentS is the moni-

tor oscilloscope, a DuMont commercial type 256-D

O§Cillograph・ For a detailed description of lhis unil

refer to the manufacturer,s instruction book which is

appended to this book. The monitor o§Cilloscope may

be switched, by panel・mOunted controls, tO Various

Circuits of the tran§mitter. The cont重OIs fo重thi§ Pur-

POSe are located di重eCtly above the o§Cilloscope・

Beneath the monitor oscilloscope is a TUBE HOURS

l-4

meter which regi§ter§ the length of time that the tube

filament§ are energized.

Start-§tQP COntrOl§, OVerload controls’and §uPer-

Visory indicating lamp§ are mOunted on a panel acro§S

the front of the transmitter beneath the IPA compart-

ment・ the §COPe, and the PÅ compa重tment. This panel

i§ hinged acro§S the bottom edge and is secured in it§

normal upright position by sc重eWS. Removirlg the

SCreWS Permi`S the panel to swing forward, PrOViding

access to the rear for maintenance purpose§・ The panel

is provided with an interlock which ope重a章e§, When

the panel i§ OPened, tO remOVe VOltage in exce§S Of

230 volt§ from the t重anSmitter.

Heavy or bulky components (such as the power

§uPPly transformer§ and filter capacitors, a fan for

Ventilating purposes, and a blower for tube cooling

PurPOSeS) are located on the base of the transmitter

behind the panels which extend from the controI panel

to the base of the uni〔. The only controIs on the panels

are those for adju§ting the filament and plate voltage§・

The fan is Iocated on the left-hand §ide of the power

§uPPly compartment and obtains cool air through a

filte重ed intake at the rear of the transmitter (figure

l-3). The blower is Iocated on the right・hand side of

the powe重supply compartment and obtain§ COOl air

through a filtered intake on the right-hand side of

the transmitter (figure l-2). The forced-air output

of the blower is directed against the base of the fo…

PA tube socket§ through a metal duct.

The rectifier tubes of the power supply are mounted

on a centra11y located shelf at the rear of the power

§uPPly compartment. These tubes are accessible

thきOugh the rear doors of the transmitter.

The重ear Of the transmitter (figure L3) is provided

with two access door§ Which extend approximately

two-thirds of the length from the top of the unit

towards the base. Each of these doors is equipped with

an interlock and high-VOltage grounding switch simi-

la重tO those on the front acce§S door§; a third capacitor-

discharge rod i§ mOunted on the frame of the tran§mit-

ter behind the right-hand door (as viewed from the

rea重) and a fourth discharge rod i§ located behind the

left-hand door (as viewed from the rear).

The left-hand doo重(as viewed f重Om the rear) gives

acce§S tO a relay shelf, a relay panel, and one of the

Pul§e-forming sections of the two excite重S. The right-

hand door give§ aCCe§S tO the rea重Of the frequency・

gcnerator chas§i§, tO a fuse panel, and to the other

pul§e-forming section (see figure l」).

Centrally located and acce§Sible through either door

are (f重Om tOP tO bottom) a resi§tOr-mOunting panel,

the common output po重tion of the two pul§e-forming

sections, and the rectifier ‘tube shelf.

ORI○○NAし
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A terminal board for extemal connections is pro-

Vided in the rear left-hand comer (as viewed from the

rear) of the power supply compartment. An open-

ing in the base of the cabinet allows for∴Cable entry

from a trenchwork. A metal plate cove重§ three holes

Which have been cut in the rear of the cabinet a§ an

altemate means of cable entry.

4. VOしTAGE R格GULATOR ASSEMBLY

TYp格　CN-239/FpN.

a・ FUNCTION. - The Voltage Regulato重Assembly

SuPPlies the transmit`erS Of a loran `ransmlttlng Sta-

tion with regulated a-C line voltage. The a§§embly con-

ORleiNAl

§ists of two identical automatic voltage regulator§ and

a blower. The voltage regulators operate indepen-

dently of one another. Each is able to supply the power

requirements of any one of the T-325B/FPN trans-

mltterS.

b. DESCRIPTION.

(1) CABINET ASSEMBLY. - As §hown in fig-

ure l-5, the two voltage regulators are mounted, One

above the other言n an all-Steel cabinet, 21% inches

Wide, 57-25/32 inches high, and 19-13/16 inches deep.

The regulators are fastened to the cabinet by mean§ Of

12 §CreWS Iocated along the sides of the front panels of

l-与
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the regulators. The blower∴COmPartment is Iocated at

the bottom of the cabinet below the two regul糾ors.

Access to the interior of血e cabinet can be had by

mean§ Of a hinged door loca章ed in the rear of血e

Cabinet. See fjgure l-6. The blower it§elf i§ mOunted

along the bottom of the interior side of the door.

Square opening§ On the door in front of the blower

and protected §Creen OPening§ along the top of both

Sides of the cabinet p重OVide for ventilation.

Cover plates with conduit knockouts for ent重y Of

COnneCtlng POWer Cables are provided for a=he bot-

tom rear of both sides of the cabinet. In addition an

OPening in the cabinet floor plate p重OVide§ an en.

trance for cables from lhe floor duct.

(2) VOLTAGE REGULATOR. - The voltage

regulator consist§ Principally of two units, the power

unit and the control unit. The powe重unit occupie§

the greater portion of the regulator and includes a

motor-driven variable autotransformer, a tWO.Phase

motor, and a buck-boo§t tranSformer.

1 The control unit is mounted on a separate small in"

Closed aluminum chas§is approximately　6% inches

Iong, 4う4 inches wide, and 6 inche§ high. Two screws,

One On eithe重Side of the chassi§, SeCure the control

unlt to the voltage regulator. An eight-COntaCt male

COnneCtOr i§　mOunted on the bottom cover of the

Chassi§ tO PrOVide electrical connection to the rest of

the regulator.

5・ TERMiNAL BOX TYp置J-455A/書PN.*

a・ FUNCTION. - The Terminal Box Type J-

455A/FPN provides for connecting the output line of

either of two transmitters (one operating, One §Pare)

to either of two transmi§Sion line§ (one operating, One

SPare) leading to the Antenna Coupling Unit; the unit

also provides for connecting a monitor line between

the Antenna Coupling Unit and either transmitter.

b・ DESCRIPTION' - The terminal box (figure

l-7) is an aIl-aluminum housing, 20 inches wide, 16

inches high・ and ll inches deep. The side panels of the

housing extend §lightly beyond the rear of the hou§-

1ng and are bent at right angles to form a one-inch

mounting surface, Acces§ tO the interior of the unit

may be had by rotating the two latches at the top of

the front panel and opening the hinged door. Opening

the door cau§eS OPeration of two electrical interlocks,

each one of which is wired into the controI circuits

Of a §eParate tranSmitter. The front panel may be

COmPletely removed by unfas`ening the foしIr binding

head screws at the bottom and lower sides of the panel

and unlatching the top fasteners. The entire bottom

Plate of the unit is al§O remOVable.

*A similar uni(, furnished on previous

nated Transmission Line Junction Unit.

O則clNAl
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F;gure事-7・ Term;naI βox 'ype J-455A/fPN

Knockouts in the bottom of the hou§ing allow en-

try of the cables from the transmitters and the Antenna

Coupling Unit. The insulated terminal bushing§ tO

Which the cables connect within the housing are pro-

Vided with fuse clip type ferrules and removable links

to facilitate changing of connection§. Two §etS Of

bu§hings∴are PrOVided to accommodate either RG-

147/U* or RG-148/U* * type transmi§§ion line§.

6. ANT各NNA　⊂OUP○○NG UNIT.†

a・ FUNCTION. - The Antenna Coupling Unit

matches the sy§tem antenna to the transmis§ion line

Which comes from the transmitter via the terminal

box. In addition to the components necessa重y for this

PurPOSe, the coupling unit contain§ aう0-Ohm re§istive

dummy load for tuning and te§ting purpose§, and a

CaPaCitive pick-uP for a monitor line retuming to the

b・ DESCRIPTION. -- As shown in figure l-8, the

Åntenna Coupling Unit is housed in a weather-

PrOOfed aluminum incIosure 57 inches high by 74挽

inches wide by 69% inches deep, eXClusive of project-

ing in§ulator’COnduit boxes, and ventilating hood§・

The roof is slan〔ed to shed water, and a removable sun

Shield is attached for tropical use"　An aluminum

moし1nting base and four supporting leg§ (not shown

*Previously designated RG」9/U wi〔h special Coast Guard

**PreviousIy designated RG-8/U wi`h special Coa§t Guard

†Not supplied wi章h this∴equipment. The de§Cription given

here∴COVerS One `yPe Of coupling unit used. Other type§ a重e

used which vary somewhat from this description. See thi§

Section, Parag重aPh l.

漢_7
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in fig`一re l-8) are supplied with the unit and mu§t

be assembled to it at the time of jnstallation.

Hinged doors at the fron〔 Of the unit give acces§ tO

the tunlng COntrOIs, tuning chart, line current meter,

and antenna cし一重rent meter・ A rubbe重ga§ket and wing-

nしItS are PrOVided on the door§ tO insure weathe重PrOOf

dosure. Windows in the doors allow the meter§ tO be

read without openlng the doors. Similar hinged

Wea〔herproof doors at the rear allow access to the

jn〔erior of the coupling unit for maintenance or ad-

lしIStmen〔 PurPOSe§・

Ventilation, tO reduce condensation within the unit,

is provided by protec〔ed screened openings in the two

Side panels and in the rear panel above the doors・

Cable entries for the∴tranSmission lines, mOnitor

line, and 115-VOlt a-C line are provided in the base

of the `lnit. A bowl insulator is installed on the §ide

of the uni〔 for the antenna connection.

A l15・VOlt convenience outlet is mounted in a

Weatherproof conduit box on the left side of the unit

to the rear. ControI of the l15-VOlt line to this outlet

and to illuminating lamps within the incIosure lS PrO-

vided by a switch mounted in a similar conduit box

on the left §ide at the front.

7. MODiFICATION O[ LORAN SWITCHING
寡QUIPM格NT NAVY MOD各L UM.*

a・ PURPOSE. - Loran Switching Equipment Navy

Model UM provides am8ng other things for §Witching

○○8

the pulse outputs of any one of four timers to any

one of foしIr eXCiterしInits (two per transmitter). The

switching equipments to be used with Radio Tran§・

mitter Type T-325B/FPN have been modified to pro-

vide this same switching function for the lOO-kc out-

Put Of the timers.

Only modification details are discussed in this in-

struction book; for complete details on the switching

equipment, refer to the in§truCtion book §uPPlied with

that equipment.

b. MODIFICATION DETAILS. -　All modifica-

tions to the switching equipment are as§OCiated with

the Excitation Switching Unit of that equipment. Fig-

ures l-9 to l-11 show the extent of these modifications.

An additional mounting plate for four coaxial jacks

ha§ been bolted to a mounting bracket which al重eady

exists in the top rear portion of the cabinel・ (See fig.

ure l-9.) The four jack§ (J3722 to J372うinclu§ive)

accept incoming lOO-kc signals from four timer units.

In the entrance box at the §ide of the §Witching

equipment, tWO eXisting spare jacks (J3608 and J3611 )

have been utilized and two jacks (J3621 and J3622)

have been added, for outgoing lOO-kc∴§ignals to the

exciter units of two transmitter§. (Refer to figu重e l-9・ )

Modifications to the Excitation Switching Unit (fig-

ures l-10 and l-11) indude the addition of eight co.

axial jacks and four rotary §Witches (S3001B, S3002B,

S3003B, and S3004B); the removal of the shafts and

detents on four existing switches (S300l, S3002, S3003,

and S3004) ; and the ganging of the new switches with

ヤ∵;∵∵擁線形歌∵∴∴,:∴∴∴∴ ������� �� �∴∴;:完 ��� 
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DEiCRIPTiON

PUしSと RA丁格 �SINGしトpUしS置D ���DOUBし○○PUしSED 

CURR容N丁 �poW各R �WATT▲G格 �CURR書NT �PoW各教 �W▲丁丁▲c各 

(AMp各R各§) �書AC丁oR �(KW) �(▲MP教R暮S) �r▲C丁oR �(KW) 

20 �1う,0 �9脇 �3.2 �’∴∴∴∴、18.う �タ0% �3.9 

、　25 �宣6.0 �夕0% �3.4 �20.0 �90% �4.2 

33-1/3 �17.う �少0% �3.7 �23.0 �夕0% �4.8 

the existing switches by means of new detent and

Shaft as§emblies・ The schematic and wiring details of

the additional components are §hown on figures 7」i2

and 7-52, reSPeCtively.

8. REF各RENCE DATA.

a・ NOMENCLATURE. - Radio Tran§mitter Type

T-32うB/FPN.

b・ CONTRACT NUMBERS AND DATES. - Tcg-

39108 (CG-24,984-A) dated 30 September 1952.

C. CONTRACTOR.一　Federal Telephone and

Radio Corporation, Clifton, N. J., U.S.Å.

d, COGNIZANT COAST GUARD INSPECTOR.

- Inspector of Electronic Material, U. S. Coast Guard

Su料ly Center, Jersey City, N. J.

e. NUMBER OF PACKAGES PER COMPLETE

EQUIPMENT.* - 18 (including equipment §Pare§).

/. TOTAL CUBICAL CONTENT.*

407.8 cubic feet crated (including equipment §PareS).

203・6　cubic feet uncrated (induding equipment

Spa重eS ).

g・ TOTAL WEIGHT.*

7,100 1bs. crated (including equipment spares).

4,307 1bs. uncrated (including equipment spares).

b・ OPERATING FREQUENCIES. - 1,750　kc,

1,800 kc, 1,850 kc, 1,900 kc, and l,950 kc.

i・ TYPE OF FREQUENCY CONTROL. - 100-kc

Signal from loran timer or cry§tal control from con-

tained circuit.

i. TYPE OF EMISSION. - Pulse.

ふPEAK POWER OUTPUT. - 160 kw single

Pulsed, 128 kw double pulsed.

l・ BASIC PULSE RATES. - 20, 25, and 33・l/3

Pulses per second, Single or double pulsed.

m. PULSE SHÅPE.

Width at lO percent amplitude: Approximate-

1y 6うHS.

*Includes one transmitter per equipment.

1○○0

Width a` 50 percent amplitude: 40暦±1 ys.

Ri§e time from lO to 90 percent amplitude: 21

〃S ± l IんS.

n・ PULSE SPECrRUM. - Side band§ are apPrOXi-

mately 60 db below carrier amplitude, 100 kc f重Om

the carrier frequency.

0・ POWER REQUIREMENTS.一230 v AC, 50/60

CyCles, Single phase, 5.5 kva max.

ク・ NOMINAL WATTAGE, POWER∴FACTOR,

AND CURRENT REQUIREMENTS AT STÅND・

BY AND VARIOUS PULSE RATES. (See ;able

abo`,e・) - Stand-by: 12 amp., 90 percent p.f., 2.6 kw.

q・ HEAT DISSIPATION OF TRANSMITTER. -

4.うkw.

9.格QulPMEN丁　SiMIしARITIES.

1 The T-325B/FPN transmltter lS P重eCeded by a num-

ber of essentially identical equipments. The design

Changes incorpo重ated in these units are li§ted in table

l-3.

The Terminal Box J-455A/FPN is a design im-

PrOVement OVer the preceding units, the T重anSmission

Line Junction Unit fumished with the T-137, T-

137A, and T-325/FPN transmitters, and the Terminal

Box J」f55/FPN fumished with the T置32うA/FPN

t重anSmitter. It differs from the Transmis§ion Line Junc"

tion Unit in that it empIoys clip-mOunted elec〔rical

COnneCtOrS Which may be easily rea重ranged and a hing-

ed cover which gives ready acces§ tO the cabinet in-

terior・ It differs from the Terminal Box J」f55/FPN

in that it is supplied with two sets of bushings to ac-

COmmOdate either the RG-147/U or the RG-148/U

type transmi§Sion cables.

This inst重uCtion book may be u§ed with any of the

transmitter§ in this series, PrOVided, Of cour§e, that the

equipment similarities and differences are kept in mind.

O則cINA[
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T-325B/FPN

†ABしE　書-1.　漢QUlpMEN丁　§uPpし1格D

cとN各RAし

DEiCRIPTION

QUAN.P各R NoRMAし STATiON �NAME　OF　uNIT �oV各R-Aしし DIM教NSioNS沫 ���Voし_ UM各 �WEIGHT 

H各IGHT �WiDTH �DEPTH 

2 �RadioTransmitterTypeT-325B/FPN �80薙 �72シ乞 �37雄 �130 �2,9う0 

1 �TerminalBox手455Å/’FPN �1`-11/1(与 �20 �11シ乞 �2 �27 

1 �VoltageRegu重atorAssemblyTypeCN- �う7-2う/32 �’21% �1,醤 �14 �3う0 

239/FPN 

4 �InstructionBook �一 �一 �- �一 �- 

2se書§ �TubeSpares(300%) �40 �38音シ乞 �23う4 �24 �17う 

4*ギ÷ �Qua重tZ　Crys〔als　Type　CR-18/U　per �- �- �一 �- �- 

SpecificationMIL-C-3098with 
Amendment#1. 

2sets �EquipmentSpareParts �SeeTable8二1 ��� � 

*Dimensions are in inches, VOlume in cubic feet, Weight in pounds.

”CrystaIs are furnished on contract for all (5) loran frequencies (1,750 kc, 1,800 kc, 1,850 kc, 1,900 kc, 1,950 kc). A pal・ticuIar station will normally

be provided with crystals for only the operating frequency of that station.

TABしE　○○2.　EQUiPMENT: R寡QulRED BuT NO丁　Supp」IED

QUAN.p各R NORMAし STATION �NAM各　OF　uNIT �R暮QUIR書D　US容 �　R○○UiR各D CHARACT各RISTiCS 

4 �I.oranTimer �SoufCe　OflOO-kc∴∴Signalfrom �100-kc　and　pulse　ou〔Put Double-Pulsedoperation:2operating,2 �whichcarrierisderived,andof �Signalsa§SPeCifiedinSec- 

2 �Spa重eS・ �triggerpul§eWhichdetermines �tion　2,ParagraPh　2. Single・Pulsedoperation:1operating,1 Spa重e. �repetitionrate. 

.1 �LoranSwitchingEquipmentforusewith �Inputswitching. �Switchingfacilitie§tOallow 

RadioTran§mitteき丁ypeT-325B/FPN. ��COnneCtionofanyoneof fourtimer§tOanyOneOf fourtransmitterexciter§. 

RG葛19/UCable. �For∴COnneCtingterminalboxto tきansmitte重. � 

RG-8/UCable. �Interconnectionoftran§mitter Withswitchingequipmentand SWitchingequipmentwithtimer. �A§SPeCifiedinJÅN-C-17A. 

RG-148/UCable. �Monitorline　between　terminal �In　accordance　with　Coast 

boxandAntennaCoupling Unit. �Guardspecifications. 

RG-147/UorRG-148/UCable. �Transmi§Sionline　between　termi_ �In　accordance　with　Coast 

nalboxandAntennaCoupling Unit. �Guardspecifications. 

1 �AntcnnaCouplingUnit �To　ma`Ch　transmitteroutputto �AdjustabletoprovidemalCh 

antennaSyStem. �toantennahavinganyre- §i§tanCefrom25to150 Ohms,anyreaCtanCef重Om -300軍〇十1う00hms,a( anyfrequencyfroml,700 章o2,000kc(inclusivein allcases). 

1-1之 ORICiNAし
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TABL暮　○○4.　SHiPPINc DATA

G各N言論し

DEiCRIPTION

SHip_ �CONT格NTS �oV各R_▲しし ���Voし_ UM教 �W【iG軸丁 

PING 回oX No. ��DiM書NSIoNS奉 

H馴GHT �WIDTH �DEPTH 

1RadioT重anSmitterTypeT-325B/FPN �99シ乞 �少2 �う3シ乞 �284 �4,100 

1Se(Of　tube§　for　Radio　Tran§mi`ter　Type �2` 夕9光 �37 少2 �30 う3〉乞 �17 284 �1`1 4,100 

T-325B/FPN(les§tubesforMonilOrOscillo. 

§ぐOpeOSlOl) 

1RadioTran§milterTypeT-325B/FPN 

1Set　of　tubes　for　Radio　Transmitter　Type �26 28 �37 67光 �30 30 �17 32 �1`l 66う 

T-325B/FPN(les§　tubes　fo重　MonilOr　Os. 

CilloscopeOSIOl) 

lVoltageRegulatorAs料mblyTypeCN-239/FPN 

1TerminalBoxTypeJ十日うA/FPN �29薙 �26シま �17享有 �7.8 �70 

2　TubeSpa章eSel§(郊0%) �43 �41 �26 �27 �2`0 

2　EquipmentSpareParts ��See　table　8-1. 

*Dimen§ions are in inche§・ VOlume in cubic feet, and weight in pound§.

†A肌暮1-5. VACuuM TUBE COMpし格MENT★

UNi丁 �NUM眺ROFTu眺SOFTYPEINDIC▲TED 

> ●ヾ �寒 �uヽ nn �1く e lo くさと �・く ○○ �〉・ ○ 寸 �o 寄" �ト U �1ヽ ○ �Ilヽ ““ �も lo � �ト・ �iヽ �あ い● �> 卜 �〇 、、 〇 〇 ¥o �∩● � �e �e �でき$ 

a 岬 �〉く N �U ●● �〇〇 〇書 �U llヽ �l義 おヽ �⊃ ○○ �・く lO �・く ○ �1く �エ �uヽ ○○ �需 �需 �Z ○○ �Z くIl �> �●ヾ U �卜 ○ ∞ �lh ○ �l"ヽ ○ �ちら雪 

lo �lO �lO �lO �lo �lo �○ �lO �ト ��lヾ �く○ �ト乙ト 

RadioTran§mi(ter TypeT-325B/FPN: Pul§eFormer§ � � �2 � � � � � � � � � � � � �2 � � � �2 � �6 

FrequencyGenerators � � � � � � � � � � � �8 �4 �2 � � �4 � � � � �・18 

1s書量PA � � � � � � � � � � � � � � � � � � �1 � � �1 

2ndIPA � � � �2 � � � � � � � � � � � � � � � � � �2 

PA � � � � � � � � � � � � � � � � � �4 � � � �・4 

LV・Bia§Rect. � � � � � �1 � � � � � � � � � � � � � � � �1 

HighBiasRect. � �2 � � � � � � � � � � � � � � � � � � � �2 

HighVoltRect. Osぐillo§ぐOpe � � � � � � � � � � � � � � � � � � � � �4 �4 

2 � � �l � �1 �1 �1 �1 �2 � � � �9 � � � �1 � � �1夕 

Compensator � � � � � �2 � � � � � � � � � � � � � � � �2 

VoltageRegulatorAs§embly CN-23少/FPN; UpperVoltageRegulator �2 � � � � � � � � � � � � � � � � � � � � �2 

LowerVoltageRegulator �2 � � � � � � � � � � � � � � � � � � � � �2 

TotalNumberofEachType �4 �4 �2 �2 �11 �3 �1　1　重 ���1・ �2 �8 �4 �2 �夕 �2 �4 �4 �2 �2 �4 �63 

*Tube complement li§ted is for one 〔ransmitter.
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§各C丁IoN 2

丁HEORY OF

l. SYSTEM COMPONENTS.

Figu重e 2葛1 show§ the functional relationship of the

maJOr comPOnentS Which are necessary to a loran trans-

mlttlng S[ation utilizifig Radio T重anSmitter Type

T-325B/FPN. In a double-Pulsed station the§e COmPO-

nents jnclude fou重timers, One SWitching equipment)

two transmltterS, One VOltage regulator a§Sembly, One

terminal box, and an antenna coupling unit. Two of

the timers and one of the transmitters are spare

units. In a single-Pul§ed §tation the complement in-

Cludes only two time重S (one operating, One SPare) in

addition to the equipment enumerated above. Each

OPerat重ng tlmer SuPPlies重-f and pul§e eXCitation fo重

one of the dual e :Cite重S Of a t重anSmitte重.

The transmitte重　develop§　a high-POWer radio-

frequency pul§e.

The voltage regulator supplies the tran§mitter§ With

regulated a-C line voltage.

The terminal box connects the operating transmitter

to either of two transmission lines which lead to the

antenna coupling unit. *

The antenna coupling unit matches the antenna to

the transmission line.

2. TIMER OuTpU†§.

Each timer supplies a lOO-kc sign争l for use when the

transmitter operates from an extemal frequen⊂y

source,* * and periodic triggering pulses at any one of

the §PeCific pul§e rateS aS§OCiated with the basic repeti-

tion rates of 20, 25, O重33-1/3 pulses per §eCOnd. Fo重

§PeCific pulse rates,重efer to the in§truCtion book for

the timing equipment.

The lOO-kc signal is used by the frequency generating

section of thc transmitter exciter to develop a stable

Carrier at any 50-kc interval between l,750 and l,950

kc, inclusive. Radio-frequency stability of the lOO"kc

§ignal is better than 3.33 part§ in one billion over a

lO-minute period of normal timer ope重ation.

The pulse exci〔a章ion is used as a trlggerlng VOltage

by the pul§e-forming section of the t重anSmitter exciter

and as a trIggerlng VOltage for the §WeeP Of the moni-

tor o§Cillo§COPe. Pul§e Characteristics are as follows:

1. Polarity - PO§itive.

2. Ba§e Width - 7 to 8 microsecond§.

3. Ri§e time - 2 to 3 micro§eCOnds.

*Not §uPPlied. See Section l, Paragraph l.

**The tran§mitter may operate independently of this lOO・kc

§OurCe through u§e Of a conlained c重y§tal.

ORICINAし
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4・ Width at )O pe重Cent amPlitude - 1.5 to 4

m i crosecond s.

5. Output levels - 15 to 25 volts and 3 to 5

volts.

6. Output impedance - 50 ohms.

7・ Basic重a章es - 20, 2う, 33"l//3　pul§eS per

se⊂ond.

3. T,M駅MODiF○○D CONN書CTiONS (NAVY

MbD軸U〇・〇　TIMER).

After modification of the time重COnneCtions wilh the

kit supplied’* the r-f output is fed from the plate of

V1504 in the §ynChronization control unit via the new-

1y installed §e重ie§ CaPaCitor C2106 and resisto重R2112 to

the output connecto重S J2104/P2104・ From this point

it is fed via ⊂able W2103 to the newly designated out.

Put COnneCtOr J2600, Which is used to connect into血e

SWitching equipment. Capacitor C2106, reSistor R21 12,

Cable W2103, and the connectors P2104/J2104 are all

Part Of the modification kit supplied. Connector J2600

WaS fo重mer重y a spa重e.

4. FUNCT-ON Of MODIF○○D SWITCHINC

EQUIpMENT (LORAN SWITCHING

書QUIPM暮NT NAVY MOD寡L uM).

a・ GENERAL. - Loran Switching Eqし一ipment Navy

Model UM* * is modified for uSe With Radio Transmit-

ter Type T-325B/FPN to provide switching facilities

for the lOO-kc outputs of four loran timers. The addi・

tional switching facilities are mechanically ganged to

the pulse-§Witching facilities which already exi§t in the

Standard equipment. The modified switching equip-

ment provides for feeding both the pulse and the

lOO-kc∴Signals from one or two of four timers to

One Of two transmitters. In making u§e Of the stand-

ard instruction book fo重the switching equipment, it

Should be noted tha=he equipment over-all schematic

diagram and the §Chematic diag重am fo=he Excitation

Switching Unit (figures　5-57　and　5-62 in that

book) do not ⊂Ontain the modification information.

Refer to figures 7-42 and 7-52 of this instruction book

fo重the modification information.

b. SWITCHING CIRCUIT DETAILS. - Ås shown

in figure 7-42, the lOO-kc output§ Of four timers are

wired to contacts on each of the added switches

(S3001B, S3002B, S3003B, and S3004B) in the Loran

Switching Equipment. Switch S3001B may §elect the

掌Supplied under previous contract§.

彊Modified under previous contrac(S.

之_1
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OutPut Of any timer and feed it to Exciter A of tran§-

mitter　#1. (Desjgnations of timers and transmiト

ters are arbitrary.) Since S3001B ha§ been ganged

With S300l which switches the pulse excitation output

of the timers (refer to the instruction book for Loran

Switching Eqし1ipment Navy Model UM) the lOO-kc

and pulse outputs of a timer are §imultaneoし1§ly con-

nec〔ed to Exciter　Å　of transmitter #1. Similarly,

SWitches S3002B・ S3003B・ and S3004B’reSPeCtively,

may connect the oしItPutS Of any timer to Exciter B of

transmit〔er #l, Exciter A of transmitter #2, and Ex-

Cjter B of transmitter #2.

5. BしO⊂K DIAGRAM OF RADIO

TRANSM,TT書R TYPE T-325B/FPN.

As shown in the block diagram (figure 2-2), Radio

Transmitter Type T-325B/FPN consists of a dual exci一

章er, tWO IPÅ stages, One PA stage, a mOnitor oscillo-

SCOPe, and three power supplies. Since the two exciter§

are identical・ Only one will be discus§ed in succeeding

PaでagraPh§. It is sufficient to realize that one exciter

Will be empIoyed for single-PuIsed operation of the

transmltter and both exciters will be used for double.

Pulsed operation. ( Refer to paragraph 9b fo‥he timing

COnSiderations important to double-Pulsed operation. )

Two・ inputs are supplied from a loran timer to an

exclter SeCtion via the switching equipment; a trlgger一

重ng Pulse is supplied to the pulse former at one of the

SPeCific pulse rates of the timing equipment, and a

COntmuOuS-WaVe lOO-kc §ignal i§ S`一PPlied to the fre-

quency generator. The pulse former develops a rec-

tangし一Iar pul§e uSed to key the output stage of the

frequency generator, and a specially shaped pulse used

to modulate the PA stage of the transmitter. The fre-

quency generator mし一Itiplies the lOO-kc signal and,

ORICiNAし

When keyed by the rectangular puIse output of the

Pulse former, SuPPlies excitation to the lst IPA stage

at one of the five operating frequencie§ Of the trans-

mitte重: 1,7う0　kc, 1,800　kc, l,8うO kc, 1,900　kc o重

l,9う0 kc.

The two IPA stages amplify the output of tI▲e fre-

quency generator and supply excitation to the PA

Stage. The §PeCially shaped modulating pulse from

the pul§e former and r-f excitation f重Om the 2nd IPA

are supplied simultaneously to the inpし1t Of the PA,

resulting in a high-POWered r-f pulse in the output

Circuit. The envelope of the output pulse has e§Senti-

ally the same shape as the modulating pul§e. This

Shape is used because it results in a practical minimum

for the width of spectrum occupied by a transmitted

r-f pulse having a rise time on the order of 21 micro-

SeCOnds. The output is fed via coaxial cable to the

te重minal box.

The monitor oscilloscope indicated in figure 2-2

PrOVides a means of monitoring the pulse shape at

§ignificant point§ in the transmitter. Paragraph lO dis-

CuSSeS the switching facilities provided for the moni-

書o重oscilloscope・

The three power supplies (figure 2-2) sしやPly all

the operating voltage§ neCeSSary for the transmitter.

These supplies a重e discussed in paragraph ll.

6. Puし§E FORMER.

a・ FUNCTION. - As indicated in paragraph 5, the

function of the pulse-forming section of the exciter is

to develop a rectangular pul§e for keying the output

§tage Of the frequency generator, and a specially

Shaped pul§e for modulating the PA stage of the

t重anSm重ttc重.

之-3
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b・ TRIGGER PULSE. - An oscillogram of the

trlggerlng Pulse supplied to the pul§e former from the

exte重nal timing equipment i§ §hown in figure 7-1;

a fac§imile of this waveform is §hown on the block

diagram of figure　2-3. The characteristics of thi§

Pul§e a§ COntrOlled by the timing equipment are tabu-

lated in paragraph 2 of this §eCtion and, in greater de-

tail, in the timer instruction book.

C. BLOCK DIAGRAM.一Figure 2-3 §hows the

th重ee §tage§ Of the pulse-fo重ming section. The symbol

designation§ uSed pertain to Exciter A. For the equlVa-

lent designation§ in Exciter B, refer to the transmitter

SChematic, figure 7-38.

The trigger generator develop§ tWO §eParate Pulse

OutPutS When triggered by the pulse from the timer.

One of these outputs is applied to the squarlng amPli-

fier which develop§ a reCtangular-Shaped keying puIse

for the doubler output §tage Of the frequency gener-

ator. (See paragraph 7g.) The other output is u§ed

to trigger the modulator which develops the §PeCially

Shaped modulating pulse. The modulating pulse is

applied to the grids of the powe重amPlifier tube§・ (See

ParagraPh 8d・) Note that the outpし-t Circ`'it of the

2一午

THEORY OF

OPERATION

modulation pulse gene重atOr is common to both

d・ TRIGGER GENERATOR STAGE.一The trig-

ger generator §tage (figure 2一生) utilizes a type 2050

thyratron tube, Vl14. Plate voltage (300 volt§) i§

SuPPlied by the low voltage and bia§ reCtifie重, Vl18・

(See parag重aPh lla and figure 7-38.) When a trig-

ger pulse is not present on the grid of this stage, the

thyratron i§ maintained in a nonconducting state by

approximately five volt§ Of fixed bia§・ This bias is

developed across resistor R205 in a voltage divider cir一

⊂uit between ground and the 300-VOlt plate potential.

During the time the tube i§ nOt COnducting, CaPaCitors

C180 and C182 charge to the plate voltage of the

tube, aPPrOXimately 300 volt§・

Input pulses to the trigger generator are s`一PPlied

Periodically by the positive pulse output of a loran

timer. This trigger pulse may be viewed on the trans-

mitter monitor oscilloscope as explained in paragraph

10・ The amplitude of the trigger pulse i§ Sufficien=o

OVerCOme the bias on the thyrat重On, CauSlng lt tO

COnduct. Capacitors C180 and C182 discharge rapidly

through their reapective circuits until the cur重ent

「梓ii[
fjgu′e 2-4. SjmpI崩ed S`hemo庇Djog○○m Of '′jgger Ceれe○○t○○ (Porf of EJr諦er AJ
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through the tube becomes so low that the tube de-

ionizes and cea§eS tO COnduct. The tube remain§ eXtin-

guished until the next input pulse starts the di§Charge

CyCle over again. Between pul§e§ from the timer, the

CaPaCitors charge once again to the plate voltage

of Vl14.

Capacitor C180 discharges through重e§istor R213,

POtentiometer R211, re§istor R205, and the tube V114,

and the resulting steep rise"eXPOnential decay pulse

developed acros§ R213 and R211 is applied to the

Squaring amplifie重Stage. The duration of the pulse

developed across R213 and R211, and hence the length

Of the pulse out of the squaring amplifier, is de-

termined by the time constant of this R-C circuit.

Potentiometer R211 adju§tS the time constant and

the width of the pulse from thc squarlng amPlifier.

An oscillogram of the waveform present at the junc-

tion of C180 and R213 is shown in figure 7-13; the

facsimile shown on figure 2」i reveal§ the sharp lead-

ing edge and long exponential decay of the pulse.

Peak amplitude of the pulse is approximately 300 volt§・

Capacitor C182 discharges through重e§istor R217,

the prima重y Of transformer T121, re§isto重R205) and

tube Vl14. The re§ulting steep rise-eXPOnential de-

Cay Pulse developed across the primary of T121 i§

COuPled to the grid of the modulator. A shorter tIme

constant (C182 and R217) i§ u§ed in thi§ Ci重Cuit, Since

the modulator requlreS a Short-duration trigger. An

o§Cillogram of the voltage pre§ent aCrOSS the ,Primary

of T121 i§ Shown in figure 7-2; thi§ waveform may

be viewed on the monitor oscilloscope as explained in

paragraph lO. The schematic diagram (figure 2」i)

shows a facsimile of this waveform.

In double-Pulsed operation, both exciters function

and each supplie§ drive to the r-f amplifiers at its in-

dividual repetition rate. In normal operation・ the rate§

副因冒
丁剛。。輸言誤A丁。京○○」

(V冊)　c-g◆

ORIGINAし

Of the two exciters are differcnt, hence 《●cross・OVer’’of

the two rates, Or OVerlap between pulses of the two

rates, Will exi§t at重egula=ime intervals (see the loran

timer in§truCtion book). The§e interval§ a重e determ・

ined by the ba§ic and specific pulse repetition rates.

In order to prevent high-amPlitude transients from oc-

Curring in the transmitter at the time of the cross-OVer’

a blanking arrangement has been incorporated be-

tween the two trigger generators. This circuit elim-

inates the transient by preventing one of the exciters

from generating a pulse at any time wherein the two

trigger pulses occur within a 25-microsecond interval.

As shown in figure 2-4, the negative pulse output

of Vl14 is applied to the grid of Vl15; likewise’the

negative pulse output of Vl15 is applied to Vl14・ If

it is assumed that Vl14 has been triggered by its a§SO-

ciated timer, a negative pulse will be transmitted to the

grid of Vl15. This pulse i§ Of sufficient magnitude・

fo重aPPrOXimately 2うmicrosecond§タtO PreVent any

trlgger Pulse from affecting the thyratron. Similarly・ if

Vl15 were fired first by its timer, Vl14 could not

respond to an in⊂Omlng trigger for 2うmicro§eCOnds.

e. SQUARING AMPLIFIER. - The squaring am-

Plifier (or limiter-amPlifier) section of the pulse

former (figure 2-5) utilizes a 6SN7W twin triode

(Vl19) in a two-§tage Pulse-Shaping circし一it. Plate

voltage for the tube (十300 volts) i§ SuPPlied by the

low voltage and bias rectifier, V118 (refer to figure

7-38 and paragraph lla)・ Signal input is supplied

by the wider of the two pulse o`一tPし1tS from the trig-

ger generato重(paragraph 6d) ・

The firs〔 seCtion (Vl19A) of the twin triode fllnC-

tions as a grid limiter to square off the pulse from

the trigger generator. D`一ring static∴COnditions (no

§ignal inp`一t) tube conduction is limited to a very

low value by the large biasing resistor (R183) used

十きooV

各国顕
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in the∴Cathode circuit. To avoid polarity inversion

through the tube’the negative pulse input from the

trlgger generatOr lS aPPlied to the∴Cathode instead of

the grid・ Resistor R223 is jncluded in the input cir-

CしIit to reduce the amplitude of the input signal. This

Signal over⊂OmeS the bias and, having the same effect

as a highly positive signal on the grid, CauSeS the

grid to draw cし1rrent. The grid current caしISeS limit-

1ng and flatten§ Off the bottom of the waviform ap-

Pearlng at the plate as illustrated in the facsimile on

figし1re 2-5. Capacitor C196 couples this signal to the

grid of V119B.

The second section (Vl19B) of the twin triode

OPera〔eS With zero bias and, during the static. con-

dition・ COndしICtS heavily. The negative pulse from

Vl19A drives the tし1be sharply to cutoff, CauSing the

Plate vol〔age tO ri§e raPidly to its full value of 300

VOlts. The tし一be then limits, flattening off the wave-

form for a stil=arger portion of the total pulse. An

OSCillogram of the waveform appearlng at the plate

Of Vl19B as viewed on the monitor o§Cilloscope (para-

graph lO) is shown in figure 7-3 and a facsimile js

Shown on the schematic diagram, figしIre 2-5. The

fし11l oしItPut VOltage is applied throし一gh capacitor C186,

COaXial cable, and jack J309 to the grids of the pしIIsed

doし一bler in the frequency generator section of Exciter

A. (A simila重・ reCtangular wave may be developed in

the pu!se formcr of Exciter B to key the pulsed-

doubler of Exciter B. See figure 7-38.) A portion of

the rectangし一Iar oし一tPし1t is tapped off a voltage divider

(C188, R185, and R235) for monitoring purposes.

Refer to paragraph lO for monitoring details.

/. MODULATION-PULSE GENERATOR.

(1) FUNCTION. - One of the requlrementS

十〇o○○V

f;gu′e 2-6. S;mpIjf;ed Sぐhemo書j` Djog○○のOf

州oduIoljo巾PuIse Cene調I○○ (Pah of虞cjIer A)
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Of the pし一Ised r-f output from the transmitter is that

Side-band energy be kept to a minimし1m, COnSistent

Wi〔h the de§ired pしIIse-rise time of 21 ±1 microsecond§.

(Refer to the “pulse spectrし一m’’characteristic in Sec-

tion l, ParagraPh 8.) It is the fしInCtion of the modしIla-

tion-P|一Ise.g印erator to generate a wave which, When

しIsed to modulate the transmitted pulse, Will prodし1Ce

an oしItPしIt With these required side-band characteristics.

Typical side-band djstribしItion is shown in figし一re 2-7.

The pしIIse prodしICed by the modしIlation-Pし1lse gener.

ator in accordance with these spectrし一m reqしIirements

approximates the shape of one cyde of a mathematical

COSine-Sqし1are fしInCtion.

(2) CIRCUIT ANALYSIS"　-　FigしIre　2-6 is

a simplified schematic which shows the essential

elements of the modulation pし一Ise generator in Ex諒er

A. For complete circuit details of both Exciter A and

Exciter B pl-lse formers, refer to figし一re 7-38.

As shown in figure 2-6, the pし1lse generator utilizes

a 〔yPe　4C35　thyratron (Vl16) which, With zero

bias, 6,000 volts on its pla〔e, and no signal inpl-t, is

normally ex〔inguished. During the nonconducting

Period, CaPaCitor C190 charges through currenトIimit-

1ng reSistors R219 and R220 to the 6,000-VOlt plate

POtential sし一PPlied by the high・VOltage rectifier (para-

graph llc). The combination of capacitor C190 and

indしICtanCe L120 forms an oscillatory circuit.

Inpしl〔 VOltage to the pし1lse generator, in the primary

Of transformer T121言s a negatlVe trlgger Pulse. The

transformer is connected 〔O PrOVide polarity inversion

Of the pし1lse since a posl〔lVe trlgger is needed at the

grid of Vl16. The amplitude of the triggering pし一Ise

a‥he grid is approximately lOO volts, tranSformer

T121 steppingしIP (as well a§ inverting) the narrow

Pulse oし1tPし-t Of trigger generator Vl14・ The leading

edge of the lOO-VOlt pし1lse fires the thyratron and there-

by controIs the starting point of the modし1lating pしIIse

developed jn the 〔hyratron cathode circuit. Since grid

voltage has no controI over a thyratron, OnCe the tube

has fired, the trigger pし1lse has no further effect on the

development of the modしIlating pulse.

As soon as the thyra〔rOn COnducts, CaPaCitor C190

begins to discharge throしIgh indhctance L120, thyra-

t重On Vl16, the parallel combination of LlO2 and C201,

resistors R238 and R239, and capacitor C120 which

ParalleIs the other eIements in the cathode circuit. The

indl-CtanCe and 〔aPaCity in the.plate circuit cause the

discharge cし一rrent tO be oscilla〔Ory and essentially sinu-

soidal. However, the tしIbe ceases to conduc〔 aS the cur-

rent tries to reverse direction after the first half.cycle,

thus permlttlng Only one half-CyCle to be developed in

ORleiNAし
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the cathode circuit・ If the cathode circuit were purely

resis(ive, the voltage from cathode to ground would be

a §ingle pl-lse resembling one half-Cyde of a sine wave,

and the width of the pし一Ise woし一Id be determined by the

resonant freqし1enCy Of the L.C combination in the

Plate circuit・ Bし一t, becaし1Se Of the∴CaPaCitive and jn-

ductive elements in the cathode circuit, the pl-lse has

a sIower rate of rise and decay at the beginning and

end than woし11d a half sine・WaVe’and the pulse more

nearly resembles the mathematical "⊂OSine-Squared,,

Shape・

An oscillog重am Of the output waveform is shown

in figure　7-7. Adjustments of I.120　and LlO2　to

Obtain the correct waveform are outlined in Section 3,

ParagraPh 9. IndしICtanCe L120 i§ uSed to adjust the

Width of the pulse and inductance LlO2 is used to ad-

jus亡the重ise time.

Once Vl16　becomes nonconductive it remain§∴SO

until another triggeでing pulse is∴aPPlied to its g重id・

The pulse interval i§∴a function of the loran timer

and is sufficiently long at any of the standard recur-

°則GINAし

rence rates to allow complete recharging of capacitor

C190.

The peak amplitude of the output pulse developed

across resistors R238 and R239 is approximately 2,2うO

VOlts. This pulse is supplied to the grids of the PA

tubes (VlO4 to VlO7 inclu§ive) at the recurrence rate

Of the loran tlmlng equipment. The low (100-Ohm)

impedance of R238 and R239 minimizes the loading

effect which the PA grid has on the modulation-Pulse

gene重atO重・

The following info重mation, nOt readily apparent in

the simplified schematic, may be ’discerned by refer-

ence to figl-re 7-38.

(a) Resistors R219 and R220 in the plate cir-

Cuit of Vl16 are two 2う,000-Ohm resistors in serie§.

(b) Resistors R238 and R239 in the cathode

Circuit of Vl16 are two 200-Ohm resi§tOrS in parallel.

Two resistors are u§ed in this instance and under (a)

above to provide adequate power dissipation.

之_7
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(c) A voltage divider (R240 throし一gh R244) is

COnneCted across the output circuit to provide a moni-

toring indication to 〔he monitor oscilloscope.

(d) The entire cathode circuit of Vl16 is com-

mon to the modulation-Pulse generators of both Ex-

Citer A and Exciter B, the junction of LlO2 and C120

being connected to the cathode of Vl 17.

(e) T121 is protected against excessively high

transients by 〔he three-ball spark gap, TYl12.

7. FR格QU各NCY OEN各RATOR.

a・ GENERAL - Each frequency generator (one in

Exciter A, the other in Exciter B) js a combination of

freqし一enCy dividers, multipliers, and amplifiers which

is capable of developing sufficient voltage at any one

Of five freqし一enCies ( 1,750, 1,800, 1,850, 1,900, Or l,950

kc) 〔O drive the lst IPA §tage Of the transmitter. The

freql-enCy generatOrS are Self-COntained on individual

Chassis, are Similar in every respect (indし1ding the

Symbol designations∴uSed for functionally identical

COmPOnentS) , and are interchangeable. In this respect

they are `一nlike the pul§e-forming §eCtions which, be-

Caし一Se Of their ‘’mirror image,, physical arrangement,、

u§e different designations for functionally identical

COmPOnen〔S. The following subparagraphs discuss the

r-f circ`1its of the frequency generators. For details on

the power requlrementS and metering facilities, refer

to paragraphs ll and 12, reSPeCtively.

b・ BLOCK DIAGRAM. - The frequency genera-

tor, figure 2-8, develops the output signal by one of

two methods. The first method is to use the lOO-kc

Signal from a loran timer to develop a signal at one

Of the five transmjtter operating freql-enCies. The sec・

Ond method uses limiter-amPlifier or crystal-OSCillator

Stage V304 as a cry§tal ascillator.

No†e

With extema1 100-kc operation the phase of

the ca章rier §ignal and the pulse envelope are

COntrOlled by the §ame SOurCe and the two

Signal§ Will bear a constant重elationship when .

Viewed on an oscilloscope. With operation

using the contained crystal, the carrier signal

and the pulse envelope are controlled by §eP-

arate sour⊂eS and may appear to move (one

With respect to the other) when viewed on an

OSCi 〃重oscope.

(l) OPERATION WITH lOO-KC TIMER SIG-
NAL - The lOO-kc signal is fed to a frequency-multi-

Plying circuit utilizing tripler stages V301 and V302,
and to a frequency-dividing circuit utilizing divider

V307, doubler V308, and tripler V309. The frequency-

multiplier section supplies a 900-kc signal to mixer

Stage V303; the frequency-divider section supplies a

25-, 50-, O重75-kc signal to mixer V303, depending on

the position of FREQUENCY SELECTOR switch S301.

Output of the frequency multiplier and freq`一enCy

divider are heterodyned in mixer V303 to prodしICe OしIt-

PutS Of 875, 900, 925, 950, Or 975 kc as determined by

the position of S301. Ampfification of the mixer outpu〔

is provided by V304 which feeds a pulsed-doしIbler

Stage, V305 and V306. The latter stage is normally cut

Off and conducts periodically when keyed by the rec-

tanguIar pulse output of the pulse former. Output

from the pulsed doubler, at One Of the five operating

freqしIenCies of the transmitter, is supplied to the grid

Of the lst IPA stage, VlOl.

2-8
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(2) OPERATION WITH CONTAINED CRYS-
TAL. - When operating with the contained crystal

the stages preceding V304 are disabled by removal of

Plate voltage. The current drawn by the§e S〔ageS is

applied to a bleeder resistor, When crystal operation is

used, and voltage di§tribution to the other stages thus

中es not change. Limiter-amPlifier §tage V304 is con-

nected as a crystal oscillato重∴and becomes the source

Of carrier frequency. Because V304 precede§ the pul§ed

doubler the operating frequency of the crystal stage

is one half the transmitter output frequency.

c. INPUT CIRCUIT.一The circuit detail of the

frequency gerleratOr is shown on figし1re 7-39. For de-

tail§ On the input connections to J308, refer to the

transmitter schematic, figure 7-38.

The lOO-kc signal supplied to J308 is coupled

through transformer assembly Z301 to the tripler stage

(V301 ) of the frequency-multiplying section, and to

the mixer stage (V303) of the frequency-dividing sec-

tion. Z301 is §lug-tuned to lOO kc.

Noie

Complete tuning adjustments for Z301 and

the other adjustable components of the fre-

quency generator are outlined in Section 7,

ParagraPh 8"

d. TRIPLER STAGES V301 AND V302.▼喜Two

type 6J5 tubes (V301 and V302) are used in‾conven-

tional tripler circuits to conver‥he lOO-kc input sig-

nal to a 900-kc signal. Heavy cathode bia§ is supple-

mented by grid-leak bias to cause a distorted plate

Current COntaining the desired (third) harmonic. Slug-

tuned interstage transformers are tuned to the desired

harmonic and couple it to the following stage. The

900-kc output of the second tripler i§ fed to the c㊦ntrOl

grid of mixer V303・

A lead i§ brought out from a meter shunt in the

ぐathode circuit of each stage to the terminal board at

the top of the chassi§. From the terminal board the§e

leads connect to meter Ml12 in the transmitter proper

to provide an indication of the cathode current of each

tube. The second tripler is also provided with a meter"

ing jack (J301) in the grid circuit to allow monitor-

ing. of grid current.

N0書e

The cathode circuits of all §tageS in the fre-

quency generator are tapped for metering

PurPOSe§, and the grid circuits of all stages

§aVe the first tripler (V301) and the pulsed

doubler (V305-V306) are equipped with

ORlelNAし
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metering jacks. The ¥1Se Of these metering fa-

Cilities is described in detail in paragraph 12

Of this section. Typical meter indications are

li§ted in table　う-l.

十c. FREQUENCY DIVIDER. -　The frequency"

divider section utilizes three stage§ tO develop 25-, 50-,

and 75-kc signals to heterodyne with the 900-kc signal

in mixer stage V303・ The lOO・kc signal from ‘the

loran timer i§ aPPlied to the injector grid of the 6SA7

divider stage, V307. Assuming a 75-kc signal on the

COntrOl grid’the two signals will be heterodyned and

a 25.kc signal will be developed in the tuned output

circuit (Z310 and C335). The 2う-kc signal is coupled

to po§itions l and 3 of frequency selec〔Or SWitch S301,

to the grid of doubler stage V308 and to the grid of

tripler stage V309. The tuned output circuit (Z311

and C342) of the doubler develops a 50-kc signal

which is coupled to position 4 0f S301; the tuned out-

Put Circuit (Z312 and C346) of the tripler develops a

75-kc §ignal which is∴COuPled to position 5 of S301

and to the control grid of 〔he divider stage, V307.

Note that there must be a 75・kc output from V309

to initiate the frequency division. When the equip-

ment i§ first tumed on, the 75-kc∴Signal may be as-

sumed to orlglnate a§ a comPOnent Of any random

noise voltage present in the grid circuit of V309. Since

the plate ciroui〔 Of V309 is tuned to 7うkc’the 7う-kc

component is amplified and may be fed back to the

control grid of the divider’V307・ Once a 25-kc output

is obtained from the divider, a 75-kc voltage i§ Obtained

by tripling in V309, aS described in the p重eCeding

Pa ragraPh.

手MIⅩER V303　AND LIMITER-AMPLIFIER

OR CRYSTAL OSCILLATOR V304.-The control

grid input to mixer V303 is the 900-kc output of trip-
1er §tage V302 (for lOO-kc operation)・ The injector

grid is either grounded (in which case the tube merely

functions as an amplifier) o重it i§ ⊂OnneCted to one

of the three outputs (25, 50, Or 75 kc) of the frequency

divider. For XTAL operation the control grid is

connected to a crystal tank circuit. Input switching is

accomplished by one section of the three・gang FRE-

QUENCY SELECTOR, S301. Tivo other sections of
S30l conne〔t aPPrOPrlate lnterStage tranSformer§ into

the plate and grid circuits respectively of V303 and

V304. The inp-1t Signals §uPPlied to the injector grid

and the output signals developed in the plate circuit of

V303 for each position of S301 are tabulated below・

Note that the switch positions are designated to cor-

respond to the operating frequencies of the transmltter・

not to the outpl-t freql-enCies of the mixer.

之鵜9
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V30事　　　　V303

SWiTCH SWITCH pLATE OUTPuT

POSI-　DESIGNA- 1NJ各CTED IMP各D-　　FRE_

TION TION SIGNAし　　ANCE QuENCY

l l,750 KC　　25 KC Z304　　875 KC

2　1,800KC O Z305∴∴900 KC

3　1,850 KC　　25 KC Z306∴∴925 KC

4　1,900KC　　50KC Z307　950KC

5　1,950 KC　　75 KC Z308　　975 KC

6　　ⅩTAL

A type 6SJ7 pentode (V304) is used as an amplifier

following the mixer’tO raise the level of the signal fed

to the pulsed do`一bler stage. The c-W OutPし1t Of V304

is brought out to jack J31 l through coupling capacitor

C352 to permit frequency checking of theし1nPulsed

r-f driving voltage ahead of the pulsed doし'bler. V304

also acts as a limiter to provide fairly constant output

OVer a Wide range of input voltages to the unit. The

Prlmary winding of transformer Z309, fixed tuning

CaPaCitor C320,.Variable tunlng CaPaCitor C322, and

trlmmer∴CaPaCitor C326A areし一Sed to tune the plate

Circuit of V304 over the∴range of 875 to 975 kc. The

door of the IPA compartment provides access to the

main tし1ning control (C322) and the screw_driver ad_

justable trimmer (C326A). The main tuning control

is calibrated in tems of th‥ransmitter outpし一t fre-

quencie§ (1・750 to l,950 kc) although the actual tu-

nlng range is at half the outpし一t freqしIenCy. Tuning

PrOCedure is outljned in Section 3, ParagraPh 8.

V304 is operated a§ a CryStal oscillator when FRE-

QUENCY SELECTOR switch S301 is in the XTAL

POSition. For this operation the outpし1t tank circuit of

V303 is disconnected from the grid of V304 and the

V304 grid is connected to the 〔ryStal and to a plate-

grid feedback capacitor (C353)・ The freqし一enCy muIti-

Plier and divider stages (V301, V302, V303, V307,

V308・ and V309) are disabled by intermption of plate

VOltage through contacts of FREQUENCY SELECTOR

SWitch S301 when S301 is in 〔he XTAL position. Re-

Sistor R348 is substituted for the plate load§ Of the dis-

COnneCted tubes so that voltage balance throughout the

Other frequency generatjng unit circuiti is not dis-

turbed.

g・ PULSED DOUBLER.一The pし1lsed doubler,

utilizing :wb 6V6GT′//G tubes in a push-PuSh doubler

Circし1it・ is normally held beyond cutoff by approxi-

mately 200 volts of fixed bias. The bias is developed

in the low-VOltage power sしIPPly section (refer to

ParagraPh lla) and is supplied to the grids of the

6V6GT G,s via terminal 14 0n the chassis terminal

board. The bia§ is sし1fficient to hold the tし一bes cutoff,

despite the presence of the r・f driving voltage supplied

by V304・ Capacitor C326B i§ uSed in conjunction with

the secondary of Z309 to tune the grid circuit to half

the transmitting freqし1enCy. The split・StatOr arrange-

ment of the main tunlng CaPaCitor (C323) insures a

more balanced drive to the grids. Access to C323 and

the screw-driver adjustable trimmer (C326B) is pos-

Sjble through the IPA compartment.

The rectangし1lar pしIIse oし一tPl-t Of the pulse former

(paragraph 6e) is periodically supplied from jack

1309 to the grids of the pulsed doしIbler in series with

the bias voltage. The rectang〇一Iar pulse acts as a keying

PしIIse to redしICe the bias on the 6V6GT G,s and per-

mits them to condしICt. DしIring the keying or pしIIsing

Period, the r-f signal from V304 (875　to 975 kc)

is amplified and doし1bled. DoしIbling is achieved by

feedjng the grids in pし一Sh-Pl-1l and connecting the

Plates in parallel to a tank circllit which is tし1ned to

twice the input signal. The tl-ned plate circし1it (Ll14

and C176)・ located in the IPA compartment, is∴COm・

mon to both freqし1enCy generatOrS (see figしIreS 7-38

and 7-39.) The tし一ning is adjし一Stable by means of a

Panel-mOunted control designated PULSED DOUBLER
PLATE TUNING. Connection from the frequency

generator chassis to the plate tank is made via jack

J310 and coaxial cable. Tuning adjustments for the

PIate circし一it are outlined in Section 3, ParagraPh 9.

戸員O持
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Figure 7-4 is an oscillogram of the frequency gen-

erator output. This waveform is periodically supplied

to the first IPA stage (VlOl) at the recurrence rate

Of the loran timer. A capacitive pick-uP (a piece of

COPPer tubing which extend§ into Ll14) couple§ a

POrtion of the doubler ouやut to the monitor oscillo-

§COPe Via coaxial cable and position 7 of Sl16.

8. IPA AND PA STAC格S.

a. BLOCK DIAGRAM. - As∴Shown in the block

diagram (figure 2-9), three stages of power amplifi-

Ca〔ion are used to develop a peak power outpu〔 Qf

160 kilowatts at any one of five frequencies (1,750,

1,800, 1,8う0, 1,900, Or l,950 kc)・ Input is∴SuPPlied

Periodically to the first IPA at one of these frequencies
for durations of app重OXimately lOO microseconds, the

Period being determined by the loran tlmlng equip-

ment and the duration being determined by the

rectangular-Pulse output of the pulse former. The two

IPA stages in cascade amplify the pulses of r-f input

and supply excitation to the PA. With no other input

to the PA・ the r・f excitation produces no output in the

PA plate circuit becau§e Of the high cutoff bias. How-

ever・ When the output of the modulation-Pulse gener-

ator is supplied to the PA coincidently wi`h tht r-f

drive, the pA develops r-f output for the duration of

the modulating pul§e, and the envelope of the r-f out-

Put is very similar to the specially shaped pulse sup-

Plied by the modulation・Pulse generator. During

normal operation, the modulated r-f output pul§eS are

fed to the terminal box, Whence they are directed to

the Antenna Coupling Unit. For tuning or testing pu重-

PO§eS On a Stand-by transmitter, however, the PA out-

Put may be fed to a dummy load provided within

lhe transmitter.

b・ 1ST IPA STAGE. - The first IPA stage is a

COnVentional circuit utilizing an 807 beam-POWe重tube

(VlOl) to amplify the output of the pulsed doubler.

Circuit detail is shown on figure 7-38. Approximately

50 volts of fixed bia§, SuPPlied to the tube by the low-

VOltage∴reCtifier (Vl18 ) in the power supply §eCtion,

holds the tube cutoff when there is no r.f drive. Plate

and screen voltages, aPPrOXimately 750 volts and 300

VOlts respectively’are SuPPlied by the high・VOltage

rec〔ifier (VlO8 to Vlll inclusive) ; filament voltage,

6.3 volts at O.9 ampere ac, is fumished by transforme重

Tl17: power §uPPly adjustment§ tO Obtain correct

OPeratlng VOltages are outlined in Section 3, Para-

g重aph 9・

In the plate circuit’CaPa〔itor ClO7 i§ u§ed to tune

inductor Ll15 from l,750 to l,950 kc. Tuning proced-

ure for capacitor ClO7, Which ha§ a Panel-mOし一nted

oRIGINAし

COntrOl de;ignated lST IPA PLATE, is outlined in Sec-

tion 3, ParagraPh 9. The tank circuit is paralleled by

damping resistor RllO to minimize any distortion of

the pulse envelope by the tank circuit.

Capacitor C107 is a spliトStatOr tyPe With the rotor

at r-f ground potential to develop a balanced drive for

the push-Pし一I1 2nd IPA stage. B+　for the plate is

applied to the center・tap Of the tank coil through the

Parallel combination of inductance LlO3　and resis-

tor R254.

The r-f output of the tank is coupled to the grid§

Of the 2nd IPA stage through capacitors C108 and

ClO9. A capacitive pick-uP (a piece of copper tし一bing

Which extends into Ll15) couples a small portion of

the r-f output to the monitor oscilloscope via coaxial

Cable and position 8 of switch Sl16. An oscillogram of

the output signal is shown in figure 7-5. Meter M110

PrOVides a means of monitoring the‾cathode current

Of the stage; MllO is Iocated on the meter panel of

the transmitter and is designated lST IPA PLATE.

C. 2ND IPA STÅGE. - The 2nd IPA stage empIoys

two type 4PR60A tetrode§ (VlO2 and VlO3) in a pu§h-

Pull circuit. Circuit detail is shown in figure 7-38.

Plate and screen voltages, aPPrOXimately 6900 and

l,000 volts feSPeCtively, are furnished by the high・

voltage rectifier (VlO8　to Vlll inclusive) in the

POWer SuPPly section. Grid bias of -360 volts is fし一r-

nished by the high-bias rectifier (V112 and Vl13),

and is suffi⊂ient to hold the tubes cutoff when there

is no重-f drive present. Filament voltage, 26 ( ±10 per

Cent) volts at 2.1 amperes for each tube, is supplied by

two windings on transformer TlO4・ (Refer to para-

graph ll for power supply details.)

The grids of VlO2 and VlO3 are fed oし1t Of phase,

in a conventioふal push-Pull arrangement, by the r-f

OutPut from the lst IPA (VlOl)・ Each grid circuil

includes a parasitic suppressor∴tO PreVent SPurioし1S

high-frequency o§Cillations. These suppressors, desig-

nated ElO5 and ElO6, for V102 and V103 respectively,

are small llnit as§emblies (see figure 7-31) madeし一P

of a re§istor and an inductance connected in parallel.

Protection against exces§ively high voltage’§し一Ch ‘aS

m主ght be pre§ent because of intemal tube flashover§, is

afforded by the two.ball gap§, TYlO8 and TYlO9.

The cathodes of VlO2　and VlO3　are retし1med to

g重Ound through a meteilng Circuit and overload-

PrOteCtion circuit. The metering circuit utilizes meter
MlO9, Shunt re§istors R129, R130, and R131, and meter

switch S114. Positions l and 2 of S114 connect MlO9

to read the cathode current of VlO2 and V103 re§PeC.

tively; PO§iti9n 3 connects the meter to read the total

cathode current of the stage. The overload-PrOteCtion

之_11
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Circuit include§ relay Kl 12 paralleled by potentiometer

R153. An exce§S Of cathode current energizes Kl12,

and its contact§ OPerate tO OPen the high-VOltage con-

troI ci重Cuits. (Refer to paragraph 14 for a detailed dis-

Cu§Sion of overload circuit§. ) Potentiome〔er R153 may

be adjusted, aS described in Section 7, ParagraPh lO,

to §et the tripping point of relay Kl12・ The cathode

Cifcuit§ a重e further protected against excessive volt-

ages by ga§-filled discharge tubes (TYlOl and TYlO2)

Which will short the cathode to ground when voltage

in excess of approximately 400 volts i§ PreSent.

The plate tank ci重Cuit consi§t§ Of variometer Ll16

Paralleled by tuning capacito重§ C160, C161, C198, and

C199. Tuning of the variometer to cover the frequency

range of l,750 to l,950 kc i§ Outlined in Section 3,

ParagraPh 9. Capacitors C198 and C199, Which con-

Stitute a small portion of the tank circuit capacity, a重e

VaCuum CaPaCitors who§e main function i§ tO by-Pa§§

high-frequency parasitics. The tank circuit is par-

alleled by damping resi§tOr R137 to minimize distor-

tion of the pul§e enVelope of the tank circuit. Capa⊂-

itors C158 and C159 are connected in a conventional

CroSS-neutralizing arrangement・

R-f output pulses are periodically developed across

the tank circuit (in accordance with the timing cycle

Of the loratl timer) and are coupled to the grids of

the final amplifier. A capacitive pick-uP couPles a

Small po重tion of the r-f ouやut to the monitor oscillo-

§COPe Via coaxial cable and position 9 of Sl16. An

OSCillogram of the　2nd IPA output i§　§hown in

figu重e 7-6.

It will be noted that a resistor, CaPaCitor, and diode

(V121, V122) network is attached to the §Creen Circuit

of the 2nd IPA tubes. The function of this network

is explained in paragraph 9c, following, under the

headingく●Compensator Circuit.’’

d・ POWER AMPLIFIER. - The power amplifier

uses fou重tyPe 7C23 air-COOled triodes (VlO4 to VlO7

inclusive) in a push-Pull parallel circuit. The circuit

arrangement (figure 7-38) is generally conventional

and ve重y Similar to the 2nd IPA stage. Cross-neutral・

ization i§ emPIoyed, individual parasitic suppre§§Ors

are used in each grid circuit, grid and cathode circuit§

are protected against high transients by air gap§ and

discparge tubes重eSPeCtively, and the cathode circuits

are retu重ned to g重Ound through metering and over-

load circuit§. Meter MlO6 may be connected, by Sl13

to read the individual plate cu重rent Of any tube or

the total current of the four tubes. Excessive plate

Current energizes relay Kl13 in the cathode circuit,

and the relay contact§ OPen the high-VOltage controI

Circuits. Potentiometer R157 may be used ( as de§Cribed

之_12

in Section 7, ParagraPh 9) to regulate the tripping

POint of Kl13.

Plate voltage for the PA, aPPrOXimately 1 5,500 volt§,

is §uPPlied by the high-VOltage rectifiers (V108 to

V111 inclusive); filament voltage, 11 volts at　29

amperes for ‘each tube, i§ SuPPlied by transfo重me重S

TlO5 and TlO6; and approximately 3,000 volts of bia§

is supplied by the high-bia§ reCtifier (Vl12-Vl13)・

The bia§ muSt be ca重efully adjusted to hold the PA

tubes just beyond cutoff in the presence of the r-f

drive from the 2nd IPA. (Refer to Section 3, Para-

g重aPh 9, for the correct adjustment procedure. )

The output of the modulation-Pulse generator lS

Periodically supplied to the grids of the PA in serie§

With the bia§ VOltagf and simultaneously with the

r-f drive from the 2nd IPA. The modulating pulse has

the effect of §hifting the bias, and・allow§ the tubes

to conduct for the duration of the pulse. The modula-

tion envelope of the output §ignal developed in the

PA plate tank follows the shape of the modulating

pu重§e.

The plate tank uses fixed capacitors (C162, C163,

C164, and C165) and a variomete重(Ll17) to tune the

PA to the five di§Crete frequencie§ Within the range

of l,750 to l,950 kc. Capacitors C162 and C163 are es-

§entially by-PaSS CaPaCitors for high-frequen⊂y Par-

asitic oscillations. Inductor Ll18 and capacitor C200

are used to couple the tank outpu‥O the output tun-

ing section composed of variometer Ll19, CaPaCltOr

C166, and capacitor C167. The plate tuning and out-

Pu‥unlng COntrOIs are mounted on the front panel

beneath the PA compartment access door; their use

in the tuning procedure i§ Outlined in Section　3,

Pa重agraPh 9. The output coupling (POSition of Ll18

with respect to Ll17) is adjusted at the fac‡ory SO

that the two coils are concentric; this setting is, the

One nOrmally used.

An r-f ammeter (Mlll), COmPlete wilh thermo-

`OuPle, may be switched into the output circuit (UN-

SHORT position of Sl15) to meter the transmission-

1ine current. In the SHORT position, Sl15 by.passes

the meter and connects the output tuning network

directly to ground.

The high side of the output tuning network i§

normally connected via -a link and coaxial cable to

connector JlO9. From JlO9, COnneCtion is made to the

terminal box. LinkくくA’’i§ P重OVided to allow sub§titu-

tion of a 50-Ohm dummy load (R122 to R126 inclu§・

ive) for tuning or testing the transmitter when in

§tand-by. An adjustable capacitive pick-uP i§ uSed to

couple a portion of the r-f output to the monitor oscil-

lo§COPe Via coaxial cable and po§ition 11 of Sl16. The

ORiciNAL
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Pick-しIP COnSists of a disc-Shaped plate whose position

relative to capacitor C167 may be varied by means of a

screw adjしIS〔men〔. An oscillogram of the PA output

Pulse is shown in figure 7-8.

9. DOuBLE.pUしSiNG.

a. THEORY.一Doし1ble_Pulsing is a sy§tem eVOIved

to allow the simしIltaneoしl§ tranSmission of two differ-

ent §PeCific pし11se repetition rates by a single trans-

mitter, and consis〔S Of　§im`1ltaneoし1Sly pulsing the

transmitter at the two specific rates.

b. CIRCUIT REQUIREMENTS. - In operating a

Single transmitter at two specific pulse rates simultane-

oしISly, the amplifier stages are common for both pulse

rates. This is possible because the pulses of the in-

dividし1al rates occし1Py SuCh a small fraction of the total

PしIIse periods (approximately 80 microseconds out of

20,000 microseconds or more). Analysis of the short-

est pulse recurrence period (refer to the timer instruc-

tion book) will show that cross.over between the rates

occし一rS eVery nine seconds and thus only one out of

every 300 pulses will be coincident. For slower pしIIse

rates, COincidence occし1rS PrOPOrtionately less fre-

qし1endy・

Dual exciter§, however, are neCeSSary Since almost

the entire pulse period is needed to re§tOre the pulse-

forming circuits to a stati⊂-Cha重ged condition (para-

graph 61) and because the carrier signal of each pulse

rate must be generated from the lOO-kc output of the

aPPrOPrlate tlmer.

c. COMPENSATOR CIRCUIT. - During double-

Pulsing operation’ despite the fact that pul§e CO-

incidence occurs at relatively long interval§) there is

a tendency for the PA pulse output amplitude to vary

ORiGINAし

as the cross-OVer POlnt lS aPPrOaChed, PaSSed, and de・

parted from. This is caused by the heavy loading of the

POWer Sし1PPly at the time of any pulse and the power

§uPPly,s inability to comple〔ely recover in the interval

between two cIosely spaced pulses as contrasted to the

interval between t高o pulses spaced nearly a full repeti-

tlon period apart. To effectively minimize such un-

desired amplitude variation a compensatlng ClrCult l§

used. (Refer to the simplified schematic diagram, fig-

ure 2-10.) This network is seen to consist of resistors

R258, R259, R215, R216, CaPaCitors C141, C203, and

the diode rectifiers V121 and V122. By means of the

compensating network’a Pul§e Of additional screen

voltage is applied to the second IPA tし1bes・ V102 and

V103, at the times when the PA output pulse tends

to drop in amplitし1de. This increases the drive to the

PA at these times and offsets theし1ndesired condition.

The use of the resistor, CaPaCitor, and diode arrange-

ment permits the shaping of the compensating pulse

so that it almo§t eXaCtly compensates for the recovery

characteristic of the power sl置PPly.

It will be noted that the modulation pulse comlng

from the cathode circuit of the modulation pul§e gen-

erator stage is used for two applications. First・ it i§

fed throし1gh capacitor C146 for normal modulation of

the PA stage・ Second, it is fed through resistors R259

and R258 to the diodes (V121, V122) and then via

capacitor C141 to the screen circし一it of the IPA tし一b9S,

V102 and VlO3. Resistors R2う9 and R258 are low in

value and are used to set and adjust the amplitude of

the compensating pulse. The conduction of the diodes

provide§ a relatively fa§t rise to the wave front of the

compensating pulse to offset the sudden load on the

power supply that occurs with pulse transmission. Dur.
ing diode conduction capacitors C141 and C203 are

誌葦A丁O照l羅R。.i 
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Charged to a higher level. When conduction ceases (as

〔he modulating pulse terminates), this charge Ieaks

Off sIowly through the重eSistors R215 and R216. This

PrOVide§ a trailing edge to the compensating pulse

Which j§ §imilar to the recovery chaでaCteristic of the

POWer SuPPly output voltage but of an opposite effect.

The potentiometer R258 is factory-adjしISted to bring

the PÅ output pulse amplitudes to a uniform Ievel.

10・ MONiTOR OSCIししOSCOpE INPuT

SWiTCHiNG.

a・ GENERAL. -A f一一nCtional diagram of the switch・

lng Circし一its as§OCiated with the monitor o§Cillo§COPe

i§ Shown jn figure 2-1l. (CompIete cir⊂し一it detail§ are

incIしIded on fjgしIre 7-38.)

N0書e

Since the oscillo§COPe is a self-COntainedし1nit

independent of the transmitter, it is discし1SSed

in a §eParate booklet (Operating and Main-

tenance Manual - Du Mont Type 256-D

Cathode-Ray Oscjllograph ) appended to this

ins〔rl-C〔ion book. For circし一it theory of the

OSCilloscope refer∴tO Section IV of the ap-

Pended bookIet.

As jndicated in figしIre 2-1l, SamPle voltages from

any one of 15 circuits in the tran§mitte重, the antenna

COしIPlingしInit, and an externa1 1,000-kw amplifie重(if

SしICh isし一Sed) may be connected to the vertical inpし1t

之○○4

Of the monitor oscillo§COPe by means of the MONI-

TORED CIRCUIT rotary selector switch, Sl16. The

Sixteenth position of S116 is ⊂OnneCted to a te§t term_

inal in 〔he transmi〔ter’making it pos§ible to monitor

additional points in the transmitter. O§Cillograms of

the normal waveforms which are monitored at various

POSitions of S116 are inclし一ded in Section 7, and are

referenced in table 2_1.

It will also be noted in figure 2-1l that there are

two switch po§itions which are labelled individually

INPUT EXT. ÅMP. and OUTPUT EXT. AMP. and

a重e §hown a§ conneCted to JlO2 and J103,重eSPeCtively.

These are p重OVided for use in higher power ins〔alla.

tions which jnclしIde an ex章emal r-f power amplifier

SuCh as the Coast Guard Model T-138 or T-138A. In

SuCh in§tallations, COnneCtOrS JlO2 and J103 are con.

nected to the extemal amplifier so that its input and

OutPl-t Pし一Ise§ may be checked on the T-325B/FPN

transmltter OSCilloscope by using thc appropriate

SWitch posi〔ion§・ Pulse monitoring for the complete

SyStem is thereby aCCOmPlished in the one osci11o§COPe

unit. Fし一rther details on extemal amplifier pul§e mOni-

torlng are inc重し-ded in the manし1al for the T-138 am-

Plifier.

The sweep gene重atOr Of the monitor oscilloscope

mu§t be synchronized with and t重iggered by the trig-

ger pulse from the timers. The OSCILLOSCOPE
TRIGGER switch (S117) serves to §elect the proper

§ynC Pulse to the §COPe for the exciter in u§e (see fig-

ure 7-38). The input trlgger Pulse i§ fed into jack

JlO4 to Ex⊂iter A and into jack JlO5 to Exciter B. The

ORICINAし
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Po「agrqph lO a

`

7

8

少

量0

間

12華

13掌

14

1う

16

Trigger pulse from timer to triggeき, generatOr (V114) ;n Exc. A.

Trigger pulse from time重tO trigger generator (Vl15) in Exc. B.

Trigger pulse to mod.-Pulse generator (Vl16) in Exc. A.

Trjgger pulse to mod.-Pulse generator (V=7) in Exc. B.

Rectangular keying pulse to pulsed doubler (V305-V306) in Exc. Å.

Rectangular keying pulse,tO Pul§ed doubler (V305-V306) in Exc. B.

Output of puIsed-doubler (V305・V306) in Exc. A. or Exc. B.

Outpul of fir§t I.P.A. (VlOl).

Output of §eCOnd I.P.A. (VlO2.VlO3).

Output of mod.-Pul§e generatOr (Vl16 or Vl17).

Outpul Of P.A. (VlO4 to VlO7 inclusive).

Inpu=o extemal amplifier.

Output of extemal amplifier.

R-f Output of Antema Coupling Unit.

嘩t点もふ恥平均
Test te重mina重.

desired pul§e is then di重eC章ed lO the TRIGGER IN_

PUT jack on the o§Cillo§COPe Via switch Sl17 and plug

PllO. When §Witch S117 is in the EXC Å position,

the trigger inpul Pul§e tO Exciter A also trigge重S the

SCOPe SWeeP; in the EXC B position of §Wi〔Ch Sl17,

the scope i§ trigge重ed by the Exciter B input pulse.

b. CIRCUIT DETAIL. - Switch Sl16 and potenti-

Omete重R128, §hown in simplified version on figure

2-11, are∴§hown in detail on figure 7-38 as a five-

gang rotary switch and dual potentiometer, reSPeC-

tively. Separate §eCtions of S116 are utilized for §Witch-

ing r-f, Video, and ground connections, and separate

SeCtion§ Of R128 are u§ed for controlling the amplitude

Of the r-f and video monitor signals.

Section l of Sl16　ulilize§　Sho重ting contacts to

ground all the r-f monitor lines except the one se-

lected by the po§ition of the switch. The high side of

the selected line is connected to the o§Cillo§COPe Via sec-

tion 2 of Sl16, R128A, §eCtion 5 of Sl16, and plugs

P108 and PlO9. The low side of the selected line is

grounded near the pick-uP POint and i§ COnneCted to

the o§Cilloscope through §eCtion 3 of Sl16 and plugs

PlO8　and PlO9. Single-POint grounds are u§ed to

minimize stray pick-uP. Plugs PlO8 and PlO9 connect

respectively to the VIDEO INPUT and VERTICÅL

ORlcI NAし

DIRECT input connectors of the oscilloscope. The

VIDEO ATTENUATOR control on the §COPe Selects

the input from either PlO8 or PlO9. When the VIDEO

ATTENUATOR js set to OFF, the input from PlO9

is fed directly to the deflectibn plates of the cathode-

ray tube. Setling the VIDEO ATTENUÅTOR to any

Other position feeds the input from PlO8 through an

attenuator and a video amplifier in the oscillo§COPe tO

the cathode-ray tube deflection plates. See Section IV,

ParagraPh 21, Of the appended o§Cilloscope instruction

book for further details of the scope mPut Circuit.

11. D。C POWER SUPPLI各S.

Three rectifiers supply all the d享OPerating voltages

used in Radio Transmitte重Type T-325B/FPN. A Iow-

voltage rectifier supplies bias voltages for the lst IPA

Stage, and plate, SC重een, and bia§ VOltages for all stage§

Of the exciters except the modulation-Pulse generators;

a high-bias rectifier supplies bias for the 2nd IPA and

PA stages; and a high-VOltage重eCtifie重SuPPlies plate

and screen voltages for the modulation-Pulse gener-

ators, the IPA §tageS, and the PA stage. Circuit de-

tails of all power supply circuits are shown on fig-

u重e 7-38.
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a. LOW-VOLTAGE RECTIFIER. -　The low_

VOltage rectifier empIoy§ a tyPe 5R4GY (Vl18) in a

full-WaVe Circuit. Primary voltage i§ SuPPlied to the

filament and plate transformers, Tl19 and Tll? re-

SPeCtively, Via variable tran§forme重TlO2, tranSformer

TlO3, and appropriate controI circuits. (Refer to para-

graph 13 and figu重e 7-43 for details of the transmi章ter

COntrOI circuits.) Variable t重anSformer TlO2 is used

to regulate the primary voltage. The filtered output

Of the rectifier is developed across a voltage divider

COnSisting of resistors R159 to R164, inclu§ive. Vari-

able resistor R163 regulates the curren‥hrough the

divider and is adjusted at the factory to obtain a read-

ing of 300 volts on LOW VOLTAGE meter MlO5,

With both exciters operating and Slll in the EX"

CITER PLÅTE position. Potentiometers R159 and

R16l regulate the bias on the pulsed double義and l§t

IPA stage respectively.

Switches S118 and S119, designated EXCITER A

and EXCITER B on the transmitter controI panel,

COntrOl application of the B十output of the rec〔ifier

to the exciters. They al§O COntrOl application of fila-

ment voltages to all §tage§ Of the exciters except the

mod一一Ia〔ion-Pulse generators. When either switch is in

the OFF position, Variable resistor R237 i§ Shunted

acros§ reSi§tOrS R163 and R164 in the B十voltage di-

Vider; When both exciters are used, this parallel bleed-

er circuit is opened" R237 is adjusted at the factory to

PrOVide the proper load on the rectifier when only one

exciter isし1Sed.

b・ HIGH-BIAS RECTIFIER. - Two type 2X2A

diodes in parallel (Vl12 and Vl13) are connected in

a half-WaVe reCtifier circuit to provide bias for the

2nd IPA and PA stages. Primary voltage is supplied to

filamen=ransformer Tl 1 1 and plate transformer T120

Via variable transformer TlO2 and approprlate COntrOI

Circuits. (Refer to paragraph 13 and figure 7」f3 for

details of the transmitter controI circuits.) Variable

transformer TlO2 is used to regulate the filament prl-

mary voltage and the primary voltage of plate trans-

formers Tl13 and T120. A separate adjustment for the

high-bias supply is provided by variable resiitOr R165

in series with the primary winding of T120. Adjust-

ment prOCed`一re is outlined in Section 3, ParagraPh 9・

Grid bias for the 2nd IPA stage is taken f重Om PO-

tentiometer R171 in a bleeder and voltage-dividing

ne〔WOrk across the supply. This bias may be melered

by LOW VOLTÅGE meter MlO5 when Sl11 is in the

2nd IPA BIAS position・_ Approximately 3,000 volts of

bias, metered by PA BIÅS voltmeter MlO4, is tapped

Off lhe junction of resistors R168 and R176 and sup-

Plied to the PA grids. For protection of personnel

WOrking on the equipment, the 3,000-VOlt lead is con-

ORICINAし

nected through re§istor R154 to grounding switche§

S126 to S129 inclusive. These switches are located on

the front and rear acce§S doors and operate auto-

matically, Whenever a doo重is opened, tO grOund the

high-VOltage lead and discharge the filter capacitors.

C. HIGH-VOLTAGE RECTIFIER.一　The high-

VOltage rectifier is supplied by filament transformers

TlO9 and TllO and plate transformer T116. Filament

VOltage may be regr11ated by means of variable trans-

former TlO2; Plate voltage may be regulated by means

of variable transformer T101. The controI circuits

Which must be operated before the high-VOltage recti-

fier can be energized are discussed in paragraph 13 0f

thi§ SeCtion.

A simplified schematic diagram of the high・VOltage

rectifier[ indicating only essential circuit component§,

is §hown in figure 2-12. Four type 8020 high-VaCuum

rectifiers (VlO8 1O Vlll indusive) a重e u§ed to de-

Velop plate and screen voltages for the modulation-

Pulse generators, the IPA stage§, and the PA stage. The

four tube§ are COrInected in a bridge circuit to develop

15,500 volts for the plates of the PA tubes. A half-

VOltage tap from the bridge ci重Cuit and a voltage di-

vider develop 300 and 750 volts for the screen and

Plate∴re§PeCtively of the lst IPA stage, 1,000 and ap-

proxinlately 6poO volt§ for the sc重eenS and plate§重e-

SPeCtively of the 2nd IPA stage, and 5,800 volts for the

Plates of the modulation-Pul§e generatOrS.

The 15,500-VOlt potential is taken from the junction

Of surge pro章eCtion resistor R256 and filter capacitor

C144 in the filament retum of VllO and V111; PA

PLATE vollme〔er MlO2 meters the 15,500-VOlt po-

tential. Operating voltages for the modulation-Pul§e

generator§ and the IPA §tage are developed ac重OSS 〔he

VOltage divider consi§ting of resistors R187 to R198

inclusive, between ground and the center・taP Of

Plate tran§former Tl16. Potentiometer R189 is pro-

Vided for regulating the　2nd IPA plate voltage

(Section 3, ParagraPh 9) to abou1 6900 volts a§ read

on the MEDIUM VOLTAGE meter, MlO3, When Sl12

is in the 2ND IPA PLATE position. Potentiometer

R191 control§ the modulator plate voltage, and should

be adj¥lSted for a reading of 5,800 volts on MlO3 when

S112 is in the MOD PLATE po§ition.

The low side of the circuit i§ retumed to ground

through the coil of overload relay Kl14・ Potentiometer

R158, in parallel with the 〔Oil, may be adjusted to

regulate the tripping point of Kl14 (Section 7, Para-

graph 10). The ga§・filled discharge tube, TYlO7, PrO-

Vides protection aga重n§t eXCeS§ive voltage surges acro§S

Kl14 during an overload. For protection of per§Onne1

之○○ 7
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WOrking on the eqし1ipment・ the PA and IPA plate leads

are connected to grounding switches S126 and S129

inclusive. These switches are located on the front and

rear acce§S doors’to ground the high-VOltage leads and

discharge the filter capacitors whenever a door is

OPened. Whenever the high-VOltage controI circuit is

OPen’an additional discharge path is supplied for the

filter capacitors by resistor R152 and the contact of re-

lay K123 (refer to paragraph 13).

Links C and D, aCrOSS reSistors R192 and R188 re_

SPeCtively・ SerVe tO eXtend the ranges of the voltage-

COntrOI potentiometers in the high-VOltage divider net・

WOrk. Thus’When Link C is shorted acros§ R192, the

VOltage range of R191 is increased; likewise, When

R188 is shorted by Link D, R189 can effec〔 a greater

VOltage variation・ See Section 3, ParagraPh 9, for in-

formation as to the correct link positions.

12. M書丁各RING CIR⊂UITS.

Eleven panel-mOunted meteでS are PrOVided to moni-

tor the operation of Radio Transmitter Type T-325B/-

FPN. With the exception of the TUBE HOURS meter,

Which is centralIy located below the monitor oscillo-

SCOPe On the front panel, the meters are discussed jn

the sequence in which章hey are located, from left to

ri容ht, aCrOSS the top front panel of the tran§mitter§・

Meter switche§ referred to in the discussions are located

On the front panel beneath the meter§. (See fjgure

4-2.)

a. ’.TUBE HOURS’’METER M107. - Meter MlO7

is connected acros§ the filament primary bus to indi-

Cate the total length of time during which high-POWer

filament§ are energized. (See figure 7-43.) If the

equl。ment i§ OPerated from a 50-CyCle power source

instead of a 60-CyCle source, the me〔er reading must

be multiplied by 6/5 to obtain the actuaI hours of

OPeration.

b. ’’EXCITER CURRENT,, METER Ml12. -

Meter Ml12 is used in coniunction with switches S120

aod S121 (see figures　7-38　and　7-39) to obtain

arbitrarv indications of cathode and grid cllrrent in

the various stage§ Of the frequency generators・ Switch

S121 connect§ the meter to the frequency generator of

either Exciter Å or.Exciter B; SWitch S120 may con-

nect the meter to the cathode of each stage in the fre・

quency generator (fir§t eight position§ Of the switch)

Or tO a COrd and plug (P301) mounted in each fre-

quency generator (GRID CURRENT position of

the switch). Plug P301 may be inserted into the vari-

OuS jacks (J301 to J307) on the∴Chas§is of the fre-

quency generatof tO Obtain an indication of the grid

⊂urrent drawn by the variou§ StageS. ÅIl §tageS eXCePt

the first tripIer (V301 ) and the pulsed-doubler (V305-

之-18

V306) are provided with metering jack§; mixer §tage

V303 is provided with a metering jack in both con〔rol-

grid and injector-grid circuits.

No書e

The scale of meter Ml12 is arbitrarily calib-

rated from O to lOO. The normal indica〔ions

Which should be obtained fo重eaCh posi`ion of

S120 are tabulated in table‘ 5-1 of Section 5.

C. "ST IPA PLATE,, METER MllO. - The plate

Current Of the l§t IPA stage is metered by M110, a O- tO

5-milliampere meter’Permanently connected in the

Cathode重etum Of V101. (See figure 7-38.)

d∴●2ND IPA PLATE’’ METER MlO9. - Meter

MlO9 may be connected by switch Sl14 to read the

Ca〔hode curren〔 Of either tube (VlO2 or V103) of

the 2nd IPA stage, Or tO read the combined cllrrent

Of both tubes. (See figure 7-38.) The∴Shunts asso-

Ciated with M109 calibrate the meter so that the full_

§Cale reading corresponds to a current of 50 milli-

ampe重eS・

e. 1.LINE’’METER MlOl. - LINE voltmeter MlOl

(O to 300 volts ac) may be connected across the 230-

VOlt line or the filament-Prlmary bus by means of

SWitch SllO. (See figure 7」i3.)

/∴.PA BIAS’’METER MlO4. - Meter M104 is

Permanently connected across the high-bias voltage

divider (R169 to R176 inclusive) to read the bias on

the PA stage. (See figure 7-38") The meter scale is

Calibrated in kilovol〔S; fし11l.scale reading is 5 kv.

g∴●LOW VOLTAGE’’ METER MlO5.一Mete重

M105 may be connected by switch Slll to monitor

the oしItPutS (exciter plate voltage, do`‘bler and lst

IPA bias) of the low-VOltage rectifier, and tha lower

Oし1tPut (2nd IPA bias) of the high・bias rectifier. (See

figure 7-38.) MlO5 i§ a O- tO l-kilovoltmeter, With a

§Cale calibrated in tenths of a kilovolt.

b∴●PA PLATE’’METER MlO2. - PÅ plate volt-

age is monitored by M102, a O- tO 20-kilovoltmeter

Which is permanently connected in the high-VOltage

rectifier circuit. (See figure 7-38.)

i. ’’MEDIUM VOLTAGE’’METER MlO3.一Meter

MlO3 may be connected by switch Sl12 to read the

Plate voltage of the modulation-Pulse generato重§ Or

the 2nd IPA stage. (See figure 7-38.) MlO3 is a

kilovoltmeter, With a full-SCale reading of 8 kv.

i.く’PA GRID’’METER MlO8. - The 〔Otal g重id

current drawn by PA tubes V104 to VlO7 inclusive

may be read on MlO8 which is a O- tO lO-milliampere

meter, Permanently connected in the low side of the

high-bias rectifier. (See figure 7-38.)

ORICINAL
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んくくPA PLATE’’ METER MlO6. - Plate current

Of the individual PA tubes (VlO4 to VlO7 inclusive)

Or the combined current of the fou重tube§ may be

monitored on MlO6. (See figu重e 7-38.) Swi〔Ch Sl13

is provided to connect the meter in10 the separate cir-

Cuits. The shunt§ aSSOCiated with MlO6 calibrate the

meter §O that a full-§Cale reading correspond§ tO lOO

milliamperes of current.

1∴くTRANSMISSION LINE’’METER Mlll. - The

UNSHORT position of §Witch Sl15 connects Mlll

into the output circuit of the tran§mitte重tO mOnitor

the r-f output of the PA. (See figure 7-38.) The

SHORT position of S115. short-Circuit§ the thermo-

couple, effectively removing it from the circuit. Mlll

is a thermocouple-tyPe重-f ammeter, Calibrated in r-f

ampe重es f重O血O toう.

No青e

Meter§ Which a重e described as reading plate

Cur重ent are aCtually connected in the cathode

Circuits of thei重Particular §tage (§ee figure

7-38) for∴reaSOnS Of safety. The actual cur-

rent reading i§ mOre correCtly ’’cathode cur・

重ent’’l Which i§ the total platel grid and §Creen

(if a screen-grid i§ Pre§ent) cu重rent Of the

tube. Since the value§ Of grid and screen cur-

rents are small compared to the plate cu重rent

for a given tube’they may be disregarded and

the meter readings conside重ed as plate current

va重ues.

13. POW格R DISTR音BuTiON AND　⊂ONTROし

⊂iRCU○○S.

For proper operation of the transmitter) OPerating

VOltage§ Should be applied in a definite sequence" Dur-

1ng rOutine ope重ation’When starting and stopping p重O-

Cedures are controlled by the MAIN ci重Cuit-breaker

(S] 01 ) , the sequence is automatically provided by the

interlock§ and time-delay§ inherent in the controI ci章一

Cuits. When initially energizing the transmitter, Or at

any other time it i§ found desirable, a SteP-by-SteP

OPeration of the va重ious controI switches is empIoyed・

Both the manual step-by・SteP OPeration and the auto-

matlC SequenClng a重e di§⊂uSSed in the following §ub-

Pa重agraPhs. Refer to figure 7」f3 throughout the di§-

CuSSion on the controI circuit§.

a・ PRIMARY POWER CIRCUITS.一Assuming

that the FILAMENTS §Witch (SlO3) , the LOWVOLT-

AGE-BIAS switch (SlO4) ,and the HIGH VOLT switch

(SlO5) are in the OFF positions, and that the TUNE-

NORMAL switch (SlO2) is in the NORMAL posi-

tion, dosure of the MAIN circuit-breake重(SlOl ) con-

nect§ the incoming 230-VOlt line to the following:

oRieiNAし

Se`章盲oh 2
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(1) Autotransformer Tl18, Which supplie§ 115

VOlts ac 〔O reCePtaCle JlO8 fo重OPeration of the moni-

tor oscilloscope・

(2) Transformer TlO7, Which supplies 16.5 volts

ac for operation of, the indicator lamps. IlOl, the

。amber-COIored MAIN indicator lamp, lights immedi-

ately to denote the dosu重e Of the 230-VOlt primary

Circuit. If all door§　are do§ed, the amber-COIored

DOOR INTERLOCK indicator (Illl) al§O light§.

(3) BIower BLlOl, Which jrovides forced-air

cooling of the power-amPlifie重tubes. The air pre§Sure

developed by BLlOl operates a normally-OPen SWitch,

S130, Which is in　§erie§　With FILAMENTS switch

SlO3.

(4) Fan BLlO2, Which provides ventilation with-

in the cabinet.

(5) LINE voltmeter MlOl (assuming SllO is in

the LINE position).

( 6) Low- and high-VOltage variable tran§forme重S,

TlO2 and TlOl重eSPeCtively, through dropping resistors

R146 to R149 indu§ive. TlO2 regulates the primary

VOltage of the filament tran§formers and the low-

voltage-重eCtifier plate transformer; TlOl重egulates the

Prima重y VOltage of the plate transformers for the high・

bias and high"VOltage rectifiers.

(7) T重an§former TlO8, Which §uPPlies l15 volts

ac for operation of variou§ contrOi relays. If all doors

are cIosed and the TUNE-NORMAL §Witch (SlO2) is

in the NORMAL position, relay K120 is energized by

the l15-VOlt ouやut of TlO8 as soon a§ MAIN switch

SlOl is dosed. Four §etS Of normally.open contact§ On

K120 cIose, but the only immediate effect lS the com-

Ple〔ion of the circuit fo重Illl, the amber DOOR IN-

TERLOCK indicator lamp. (The other contacts of

K120 are in circuits held open by LOW VOLT-BIAS

switch SlO4.)

b. FILAMENT CIRCUITS. - A§§uming that the

air pressure developed by blower BLlOl ha§ CIosed

S130, dosing FILAMENTS switch SlO3 completes a

l15"VOlt circuit for the coils of relays K121, Kl15, and

Kl19. K121 is energized immediately, Kl15 operates

after 15 seconds, Kl19 operates after three minutes.

Contacts of K121 dose to apply reduced voltage to

the filament-Prima重y bu§. (Thi§ VOltage i§ metered by

MlOI when SllO is in the FIL PRI position.) All

filament transformers, TUBE HOURS meter MlO7,

and relays KlO4 and Klll are connected acro§§ the fila-

ment-Prlmary bus. The voltage applied to relays KlO4

and Kl11 i§ dropped to llO volts by resistor§ R138 and

R145. Transformers Tl12 and Tl15, Which supply

filament voltage for Exciter§ A and B respectively,

have individual switches (Sl18 and Sl19) in §erleS

with them to allow use of either or both exciters.

之_19



2 §e`†ion Cc-273〇〇 〇　　　　　　　　　　　　　　　THEORY OF

Paragraph 13 b T-325B/門N OPERATION

When KlO4 is energized, tWO SetS Of normally-OPen

COntaCtS dose. One set complete§ a Circuit to IlO2, the

Clea重LOW PWR FIL indicator; the other contacts, in

Series with relays KlO5 and KlO6 and the open LOW

VOLT-BIAS switch (SlO4) , have no immediate effect.

When Klll is energized, tWO §etS Of contact§ CIo§e.

One se〔 COmPletes a∴Circuit to IlO3, the clear HIGH

PWR FIL indicator; the second set, in the circuit of

the high-VOltage control relay§ (KlO3, Kl18, and

K123), has no immediate effect.

Fifteen seconds after SlO3 is dosed, Kl15 operate§

to complete a circuit to relay KlOl. The contacts of

KlOI do§e tO Short-Circuit dropping re§i§tOr§ R146

to R149 and so allow normal operating voltage (230

VOlts) to be applied to the filament-Prlmary bus.

Three minute§ after SlO3 is cIosed, relay Kl19 oper-

ates to complete a circuit fo重KllO. One contact of

K110 comple〔eS a Circuit to IlO4, the blue HIGH

VOLT TD indicator lamp? and a second contact doses

in the high-VOl〔age COntrOI circuit§ Of relay§ KlO3,

Kl18, and K123・ The lighting of IlO4 indicates that

the high-POWer filament§ have been heated §ufficiently

to allow application of plate voltage to the tube§.

c. BIAS AND LOW-VOLTAGE CIRCUITS. -

LOW VOLT-BIAS switch SlO4 controIs the applica-

tion of bia§ and low plate voltage to the transmitte重・

(In the step-by-SteP Starting procedure, SlO4 is gen-

erally dosed after normal filament voltage has been

applied and du重ing the three-minute period in which

Kl19 is∴Cyding.) CIosing SlO4 complete§ a 230-VOlt

Circuit to plate transformers T113 and T120,重elay

KlO5, and relay KlO6. Tl13 supplie§ Plate voltage for

the low-VOltage rectifier; T120 supplie§ Pla〔e voltage

for the high-bias rectifier. One set of contacts on KlO6

COmPletes a circuit to IllO, the red IJOW VOLTAGE

indicator lamp; One Sel of contacts on KlO5 completes

a circui=o IlO5, the green BIAS indicator lamp. Both

K106 and KlO5 dose contacts in the high-VOltage con-

troI circuits of relay§ KlO3, Kl18, and K123.

d・ HIGH-VOLTAGE CIRCUITS. - Assuming bpe重・

ation of the controI circuit§ discu§§ed in the previ-

Ou§ ParagraPhs, CIosure of HIGH VOLT switch SlO5

COmPletes a l15-VOlt circuit to relay§ KlO3, Kl18, and

K123・ KlO3　and K123　operate immediately; Kl18

OPerateS after a one-§eCOnd delay.

Norma11y-dosed contacts of K123 open to remove

filter-discharge resisto重Rlう2 from the high-VOltage

rectifier circuit. (See figure 7葛38.) Contacts of K103

OPerate tO aPPly reduced voltage to high-VOltage plate

tran§former T116, and to energize IlO6, the red HIGH

VOLTAGE indicator.

之-之0

One second after SlO5 is cIosed, Kl18 operates to

COmPlete a circuit to relay KlO2・ The contacts of KlO2

short-Circuit resi§tOrS R150 and R151 to apply normal

ope重ating voltage to.transforme重Tl16.

e. tTUNE_NORMAL’’ SWITCH SlO2.一二TUNE-

NORMAL. switch SlO2 i§ PrOVided to allow adjust-

ment of the exciters within the cabinet with all volt-

ages in excess of 300 volts removed from the equip-

ment. One contact of SlO2 i§ in series with relay K120,

and operation of SlO2 to the TUNE position keep§ the

relay de-energized. The circuit§ tO the high-bias plate

transformer (T120) and relay KlO5 are then opened,

but additional contacts on S102 maintain the circuit to

the low-VOltage plate transformer 〈Tl13) and reliy

KlO6. De-energizing KlO5 cau§eS重elays KlO3, K118,

and K123 to be de-energized, thereby重emOVing volt-

age from the high-VOltage plate transformer (Tl16)

and di§Charging the high-VOltage filter capacitors

through re§istor Rlう2・ Door interlock§ S122 to S125

0n the transmitter,. S501 on the terminal box, and an

interlock on an ex章ernal amplifier (if one is used) are

also wired in series with relay K120 so that it i§ im-

possible to apply voltage in exce§S Of 300 volt§ if any

d○○でis open・

/. AUTOMATIC SEQUENCING. - During routlne
ope重ation of Radio Transmitter Type T-325B/FPN・

SlO2 is left in the NORMAL position and §Witches

SlO3, SlO4, and SlO5 are left in the ON position§・ Start-

ing and stopping may be done entirely by operation of

the MAIN switch (SlOl). The sequence i§ the same a§

described under pa重agraPhs 4 tO d above, eXCePt at the

moment SlOl is firs〔 do§ed.

Since §Witches SlO2, SlO3, and SlO4 are already

dosed, dosing S101 immediately supplies reduced volt-

age to the filament tran§former§ and to the low-

voltage and high-bia§ Plate `ranSformers. All indicator

lamps, eXCePt the overload and high-VOltage indicator§・

light almost simultaneously. Fifteen seconds later,

normal operating voltage is applied §imultaneously to

filament and plate transformers (except Tl16). After

three minute§ the HIGH VOLT TD lamp (IlO4)

lights, followed immediately by the HIGH VOLTAGE

l=mP (IlO6). One second later, relays Kl18 and KlO2

operate, and the equipment is in full operatlng COn-

dition.

14. D。C OVERLOAD CIltCUIT§.

a. FUNCTION. - The d-C OVerload circuits cause

tempo重ary remOVal and automatic restoration of high

plate and §Creen VOltages in the event of an overload・

If the overload persists after two automatic recIosure§

within 15 secondsl the high voltage is removed un`il

the overload circuit i§ manually reset. Excessive cur-

ORICINAL
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rent in the 2nd IPÅ, PA, O重high・VOltage rectifier cir-

Cuits cau§eS OPeration of the overload circuit§ a§ de.

SCribed in the iollowing subparagraph§・ Refer to fig-

ure 7」f3 for ci重Cuit details.

b・ MOMENTARY OVERLOAD. - During 。Ormal

OPeration, the circuit to the high-VOltage cont重Ol re-

lays (KlO3, K123, and Kl18) is∴comPleted through

normally-CIosed contacts on overload relays Kl12

Kl13, and Kl14, located in the 2nd IPA, PA, and

high-VOltage rectifier circuits respectively・ As§uning

that Kl12 i§ energized by a momentary overload, a

double・throw contact operates to break the coil ci重Cuit

Of the high-VOltage control relays and complete a cir-

Cult tO relay Kl17 and the operate coil of重elay K122;

anolher contact of Kl12 cIose§ tO COmPlete a circuit to

lamp-COnt重Ol relay KlO7.

De・energizing the high-VOltage cont重Ol relays cau§e§

removal of high pla‡eL and §Creen VOltages from the

transmitter and cau§eS the red HIGH VOLTAGE indi.

CatO重Iamp (IlO6) to go out.

When KlO7 is ene重gized, One COntaCt OPenS the cir-

Cuit to IlO7, the 2ND IPA O.L. indicator lamp, and a

§eCOnd contact completes a hold-OVer Circuit through

INDICATOR LIGHT RESET switch SlO6.

When K117 is energized it operate§ a nOrmally-

do§ed contact in the coil circuit of the high-VOltage

COntrOl relays, the ci重Cuit already broken by a contac〔

Of Kl12. This second break in the high-VOltage con.

t重OI circuit is necessary becau§e Kl12 i§ de・energized,

releasing its contact§) aS §OOn a§ the high voltage i§

removed. Allhough Kl17 is also de-energized, its con.

tact§ do not relea§e for two second§, thu§ holding the

high-VOltage circuit opetl long enough for any fault of

a temporary nature to clear. When the contact§ Of

Kl17 relea§e after two seconds, the high-VOltage con-

trol relay§ are again ene重gized, the重ed HIGH VOLT-

ÅGE indicator light§, and the transmitter is重eStOred

to normal operation.

The ope重ate COil of relay K122 (which i§ energized

Simultaneou§ly with relay Kl17) do§e§ a nOrmally.

OPen COntaCt in the circuit of time-delay relay Kl16.

K122 i§ a three.step重atChet-tyPe relay which advance§

One SteP eaCh time its ope重ate COil receives a pul§e Of

Current; the contacts dosed at the time of the fi重St

Pulse remain cIosed until the重e§et∴COil ha§ been

ene重gi zed.

Fifteen seconds after the operate coil of K122 is

energized, Kl16 operates to complete a circuit to the

reset coil of K122. The reset coil causes the contacts of

K122 to relea§e, thu§ breaking the circuit to Kl16 and

restoring the overload ci重Cuit to it§ Original condition.

The indicator lamp (IlO7) remain§ Out, however,

unless INDICATOR LIGHT RESET　§Witch S106 is

ORleiNAし

PreSSed. The pu重POSe Of thi§ i§ tO inform the opera章0重

in which §tage an OVerload has occurred, eVen though

the fault may have been cleared.

A momentary overload in the power-amPlifier cir-

Cuit o重high.voltage rectifier circuit will cause opera-

‘tion of Kl13 o重Kl14 respectively, With the §ame

重eSults as outlined for an overload in the 2nd IPÅ

Circuit; that is, remOVal of high plate and screen

VOltage from the transmitte重for approximately two

§eCOnds. Relays K122, Kl17, and Kl16 a重e COmmOn

COmPOnentS Of the overload circuits; SeParate OVer.

load relays, lamp-control relays, lamps, and re§et

SWitche§ are emPIoyed (figure 7一衿) in the 2nd IPÅ,

PA, arld high-VOltage rectifier∴Circuits.

c. PERSISTENT OR RECURRENT OVERLOÅDS.

一If an overload recur§ a§ §OOn a§ high voltage重§

restored (after two second§) , the same §equenCe is re-

Peated to break章he high-VOltage circuit again, and the

§eCOnd pul§e Of current to K122 causes the ratchet-

OPerated contacl§ tO mOVe anOther step. If the ove重Ioad

is removed by the time plate voltage is again re§tOred

(after another two seconds) , OPeralion will again be

normal and Kl16 will operate to reset the overload

circuit§ after fifteen second§.

If, however, the overload §till per§i§t§, a 〔hird pulse

Of current to K122 will cause that重elay to open a

norma11y-CIosed set of contacts in the circuit of the

high.voltage control relays, and a normally.cIosed §et

of contact§ in the circuit of time-delay relay Kl16.

The high-VOltage controI circuit and the reset circuit

of K122 will then remain open until the O.L. LOCK.

OUT switch SlO9 is p重e§§ed.

15. A.C OV書RしOAD PRoT格CTION.

Protection against a〃C OVe重Ioad§ is provided by the

main ci重Cuit breaker, SlOl. This is a two-POle single-

throw breake重designed `O Carry 25 amperes at 600

volts continuously. It has an adjus(able magnetic trip

wh“ich may be §e‥o oPerate at any Cur重ent between

30 and 80 amperes, and which i§ Pre§et a=he factory

to trip at approximately 50 amperes. Thus, in ca§e Of

an a"C OVerload in excess of 50 amperes, the breake重

will remove the main line voltage to §hul down the

tran§mitter completely. Åll indicato重Iamp§ Will go out

in this event and the breake重muSt be reset manually

章O重eStO重e pOWe重・

16. VOL丁A○○　R格eulATO教　AiS寡M回しY

TY回E CN-239/FPN.

The Voltage Regulator Assembly consis章§ Of two

identical bridge.controlled, electro-meChanical type vol.

tage regulator§ mOunted in a cabinet. Each voltage
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regulator supplies one loran transmitter with regulated

a-C line voltage. The voItage regulator operates with an

lnPut VOltage which can vary between 195 and 255

volts ac, Single phase, 50 to 65 cycle§ Per SeCOnd・ The

OutPut VOltage is adj`一Stable to any value over the range

Of 220 and 240 volts ac. It is regulated to within ±1.O

PerCent Of the value to which it is adjusted for any

COmbination of input voltage and frequency.

a. BLOCK DIAGRAM OF VOLTAGE REGU-

LATOR.一As shown in figure 2-13 the voltage regu-

lato重∴COnSi§tS Principally of two circuits, the power

Circuit and the controI circuit. The power∴Circuit i§

Primarily a mOtOr-driven variable autotransformer

2_之之

which provides for an increa§e Or dec重eaSe from the

Value of the input voltage as requi重ed. The controI

Circuit continuously te§tS the output voltage and, When

any change from the preset value of output voltage oc-

CurS, energizes the motor in the power∴Circuit in the

direction req`一ired to return the output voltage to the

Pre§et Value.

In addition the unit i§ PrOVided with a manually

OPerated ai重Circuit breaker (switch K2501 ) to protect

the regulator from damage due to overload, and a volト

meter for reading either the REGULATED VOLTAGE

or input LINE VOLTAGE as selected by switch S2504・

A rotary di§COnneCt §Witch, S2503, P重OVides an OFF

ORICINAし
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POSition・ ‘a REGULATED VOLTAGE posi`ion for

normal operation・ and a LINE VOLTAGE position. In

the latter position the load is switched from the regu-

la〔ed output line to the unregulated input line and at

the same time power is cut off from the regulator.

b・ POWER CIRCUIT.一As shown in figure 2-14

the power circuit consists of a motor-driven variable

aulOtranSformer, T2501; a buck-boost transformer,

T2502; a tWO-Pha§e mOtOr, B2501; and a step-down

transfo重mer, T2505. With the main disconnect switch,

S2503, Placed in the REGULATED VOLTAGE posi-

tion・ the input line voltage is fed through the circuit

breaker onto the autotransformer, T2501. By means of

One fixed and one variable tap on T250l a certain por-

tion of the input voltage is tapped from T2501 and

developed across the §eCOndary of the buck-boost trans-

former T2502. Dependingし1POn the position of the

Variable tap relative to the fixed tap, the voltage in-

duced in the secondary of T2502 is either in phase or

180O out of phase with the input voltage and hence is

added or subtracted from the input voltage to form the

regulated output voltage.

The two-Phase driving motor B2501 js geared to the

rotor on T2501. Limit switches S2501 and S2502 are

PrOVided to §tOP rOtation of the variable autotransfor-

mer rotor at either limit of travel.

c. CONTROL CIRCUIT. -　The controI circuit

COntinし1OuSly sample§ the regulated output voltage, and

if the voltage departs from the preset value it ener・

gizes the motor in the power circuit in such a manner

as to restore the output voltage to the desired value.

The controI consist§ mainly of an error sensing bridge

Circし証and a thyratron switching circuit. (See figure

2-1う.)

The bridge circuit i§ designed to deliver an a"C

ORIGINAし

error voltage of a certain polarity if the regula`ed ouト

Put VOltage differ§ from the de§ired voltage. The

b重idge it§elf consi§tS Of the secondary of T2303, Z2301

and R2502. Z2301 consi§tS Of two linear and one non_

linear resistors mounted together in a plug-in type

aluminum can.

A part of the regulated output voltage is tapped from

the step-down transformer T2505 in the power circuit

and is applied to the primary of T2303. This will de-

Velop a-C VOltage across point§ AC of the bridge. If the

bridge is balanced, nO VOltage will appear acro§S POints

BD of the bridge-i・e., nO errOr VOltage will be indu⊂ed

in the secondary of T2304・ Now suppose the regulator

OutPut VOltage change§・ Since one arm of the bridge

COntains a nonlinear resi§tOr-i.e., an elelnenC Whoie

res重StanCe lS nOt COnStant With applied vol〔age-the

bridge will become unbalanced and an a-C errOr VOltage

Will be developed across T2304・ The polarity of thi§

error voltage with respect to the regulator outpu` vOl-

tage will depend upon whether the重egulator output

VOltage increased or decrea§ed from it§ initial value.

The switching circuit consists of the two thyratrons,

V2301 and V2302, in whose plate circuits are the en-

erglZlng COils of the two relays, K2302 and K2303.

The relays energize the two.pha§e mOtOr in the power

The error voltage developed by the bridge circuit is

applied to the grid§ Of the thyratron§・ When the error

VOltage becomes sufficiently large one of the tubes will

fire. Exactly which tube fires depends upon the polar-

ity of the erro重VOltage with respec‥o the重egulator

OutPut VOltage and hence upon the direction of error.

When the thyratron fires, the relay in its plate cir-

Cuit is energized, CauSing the motor to rotate the vari-

able contact on T2501 in the direction required to

之-之3
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bring the regし11ator outpu章voltage back to the value

at which the bridge initially balanced.

By means of the OUTPUT VOLTAGE control,

R2502, the bridge can be initially adjusted to balance

at∴any desired output voltage and hence provides∴a

means of presetting the regulated output voltage.

The potentiometer R2503 is a SENSITIVITY ad-

JuStment COntrOl. It controIs bia§ On the thyrat重OnS

and hence the amount of a-C errOr VOltage required lO

initia〔e a COrreCtion. The bias voltage is obtained from

lhe seconda重y Of T2303, u§ing a full.wave rectifie重COn-

§isting of two type IN34Å ⊂ry§tal diodes, CR2301 and

CR2302. See figure 7」fO.

17. T格RMINAし　寄OX TYP容J「455A/書PN.

The Terminal Box Type J-455A/FPN connects

either of two tran§mitters to the Åntenna Coupling

Unit. The r・f outpし11 Of each transmitter is fed to the

lerminal box via.type RG-19/U or RG-8/U coaxial

Cable, and two transmission lines (type RG-147/U or

RG-148/U cable) connect the terminal box to the An-

1enna Coupling Unit. Links are provided in lhe ter-

minal box to connect the output of either transmitter

lO either transmission line.

A monitor line (COaXial cable lyPe RG-148/U) iS

al§O rOuted from the Antenna Coupling Unit to the

transmitter via the Terminal Box Type J」f55Å/FPN.

A link is provided to connect the cable f重Om the coup-

1ing uni白o moni〔Or Cables from either transmitter.

Figure 2-16 shows the arrangement of the link§・

Two interlocks (S501 and S502) are provided in the

terminal box for protection of personnel working on

lhe equipment. One interlock i§ COnneCted in serie§

2-24

With the door interlocks of lhe operating lran§mitter,

the other is connected in §eries with the doo重interlocks

Of the stand"by transmitter. Construction and mounl・

lng Of the inlerlocks are §uCh that opening the front

door will cau§e the switch ro open the interlocked

COntrOI circuil and make it impo§Sible 〔O apPly high

VOltage to ’either tran§mitter.

18.　ANT"NNA COuPし1Ne uNIT.★

a・ FUNCTION.一The primary function of the

Antenna Coupling Unit is to match the system an・

tenna to the 52-Ohm transmi§§ion line from章he trans-

mitter. Secondly, it provide§ metering and monilOring

facilitie§ and a dummy load for tuning and te§ting

PurPOSe§. The characteri§章ics of the coupling network

are such that it can match an antenna which has any

resi§tanCe be〔ween 25掌掌and 150 ohm§ and any重e-

actance between -300 and +150 ohms at any frequen-

Cy between l,700 and 2,000 kc. The unit is rated章O

handle l,000 kilowatl§, Peak pul§e POWer.

b. LIGHTING ÅND SERVICE CIRCUIT. - Pro-

vision§ are made to bring a l15-VOlt line in〔O SWitch

S403 through the ba§e Of the coupling unit. The §Witch

COntrols powe=O a COnVenience outlet (J404) on the

rear left-hand side of the unit, tO illuminating lamps

事The Anlenna Coupling Unil di§CuSSed in (hi§ Pa重agraPh i§

not supplied with the transmitter but may be con§idered a§

a lyPical example of such a unit. See Se`tion l, Pa重agraPh l.

*Though noI originally designed for such, the Anlenna

Coupling Unit can be adjus(ed (O OPe重a(e Wi章h anlennas

having re§istance§ lower than 25 0hm§ With exi§ling co血・

POnentS. The melhod of §etting up fo重thi§ OPeralioのis

COVe重ed in S∝tion 3. 。aragraPh 9ふ

f;gu′e 2-16. PIon V;ew of IeIm;億oI Box Iype J-455A/iPN
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(I401 and I402) within the unit, and to panel-

illuminating lamps (I403 and I404) at the front of

the unit. The l15-VOlt circuits are protected by two

15-amPere fuses (F401 and F402). Refer to figu重e

7-41 for schematic details.

C. INPUT CIRCUIT. - Two coaxial transmission

lines from the terminal box connect to jacks J401 and

J402 at the base of the coupling unit. A removable link

(LINK l) is u§ed to connect the coupling network to

the high side of line l (POSition A) or line 2 (po§ition

B). The outer conductors of both cables are connected

directly to ground.

Conncction is made to the coupling network proper

Or tO a reSistive dummy load through the primary

Or tO a re§istive dummy load through the primary

(L405 ) of a meter transformer and anothe重remOVable

link (LINK 2). The meter transformer (L405-L406)

COnSist§ Of two hair・Pin loops for which the coupling

has been adjusted at the factory to provide a step"down

ratio of lO. A O- tO l-amPere r・f meter, LINE meter

M401・ is connected across the §eCOndary of the trans-

former to provide an indication of the current in the

transmission line. As indicated on the nameplate for

the meter’the meter reading must be multiplied by lO

to obtain the actual line current. No重mally, the meter

is §hort-Circuited by switch S401; When tuning or test-

ing, the switch may be operated to remove the §hort.

An altemate adju§tment Of the hair-Pin loop trans-

former spacing may be made to provide a step-down

重atio of 5, for higher meter sensitivity. Rever§ing the

meter designation plate will indica`e a change in

multjplier if the spacing is∴Changed. The two posi-

tion§ Of the transformer secondary fo重multiplying fac.

tors of 5 and lO are marked on the §eCOndary lock.

ing bar.

d・ DUMMY LOAD. - The dummy load i§ made

up of 24 resistors which are connected in parallel

and may be put across the input line by mean§ Of

LINK 2 (position B). Each resistor is l,200 ohms and

the total parallel resistance i§ 50 ohm§・ Capacito重C406,

ORiclNAし

in series with the dummy load, tune§ Out the small

inductance inherent in the load resistors.

e. COUPLING NETWORK. - To match different

types of antennas to the tran§mi§Sion line, PrOVi§ions

are made to connect the coupling unit in anくくL” net-

WOrk de§Cribed in subparagraph (1) o重in a ‘‘T’’net-

Work de§Cribed in subparagraph (2 ). Instructions for

making the.くT,, and.《L,, connection§ are given in Sec-

tion 3, ParagraPh lOd. In the description of the 《(I-’’

and t(T’’network§ following, Only the e§§ential ele-

ments of the matching networks are discus§ed, and

reference is made to the simplified schematics of fig・

ures 2-17 and 2-18. Complete circuit details are §hown

in figure 7-41. Choke L404 (§hown only on the com-

Plete schematic) is connected acro§§ the shunt capaci-

tors in theくくT’’network to drain off any static charge

Which may be picked up f重Om the atmosphere by the

(1 )くくL’’NETWORK. - The Antenna Coupling

Unit, WhenくくL’’-COnneCted a§ Shown in figure 2-17,

is used with antennas whose re§istive component is

between 2うand 45 ohms, and who§e reaCtive compon"

ent is capacitive (negative) and between lOO and 300

0hms.

A§ indicated in figure 2-17, the ’(L’’network con-

§ists of two inductatlCeS, One (L402 and L403, Or L402

alone) in §eries with the antenna to ground, and the

Other (L401) paralleling this serie§ COmbination. By

adjusting the inductances, the entire circuit may be

tuned to parallel resonance, thereby tran§forming the

low resistance (R¥) of the an〔enna tO a higher equival-

ent resistance (Zin). If the ratio of I.401 to L402-I.403

is properly chosen, the equivalent resi§tanCe (Z,n) may

be made to equal the desired line resistance (RI.) of

う2 0h血s.

(2)くくT’’NETWORK. - The Åntenna Coupling

Unit, WhenくくT’’一COnneCted, Will match any antenna

Whose impedance cha重aCteristics are wilhin the limits

“’●“ ●萱函

園
NO丁各.

×3　WI」し　甘〔 ONE OF THE FO上しOWINC‾

(=C4Oi a C402 1"　SE照iES.

(2)C4O3∴a C4O4 1N SEf"ES.

(3)C40I,C402, 8　C403　周SERIES.

ijgu′e 2-18. SinpI描ed S`hemoIj` ojog調のOI

Aniemo CoupI;ng un;l, ′′T′′"Connecled

2「之与
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OPERATION T-325B/FPN Po「agr叩h 18 e (2)

§tated in paragraph 18a, eXCePt for those impedance§

matched by the ’’L’’network, described above in sub-

pa重ag重aph (1 )・

As shown in figure 2-18, the ‘くT’’netwo重k con-

sists of an inductive arm (L402 and L403, Or L402

alone) in §eries with lhe antenna, an inductive arm

(L401) in series with the transmi§Sion line, and a

shun〔 CaPaCity (C401-C402, C403-C404, Or C401-C402-

C403) between ground and the junction of the series

inductor§. It i§ the function of the network compon-

ents to provide a resIStlVe lnPut impedance, Zin, Which

matche§ the line impedance, RL (52 ohm§, reSi§tive).

The midpoint impedance of the network (looking

toward the antenna) is represented on figure 2-18 as

Z}I. For any antema with the characteristics specified

in this subparagraph (18e (2) ), the.shunt capacity

may be selected and the se重ies induc〔anCe (L402 and

L403) may be adjusted §O that the impedance Z賀重Will

be equal to a re§istive value of 52 0hms (R}I) plus a

CaPaCitive reactance component (ⅩM主When this con"

dition is obtained, the inductance L401 may be ad-

justed so that its reactance (ⅩL) cancels the capacitive

reactance (X)I) with the re§ult that the desired input

impedance of 52 ohm§ re§istive i§ PreSented to the line

from the transmitter. The shunt capacity is made up

Of various combinations of two or three capacltOrS §e-

lected f重Om the g重OuP Of four available, C401, CZO2,

C403, and C404.

/. OUTPUT CIRCUIT.一The output of the coupl・

ing network connects to the antenna through the

Primary (L407) of a meter transformer and the an.

tenna-entrallCe insulator at the side of the unit. The

meter transformer (L407-L408) consist§ Of two hair-

Pih loops fo重Ⅵ′hich the coupling has been adjusted

at the factory to p重OVide a step-down ratio of 20. A O-

to 500-milliampere r-f meter, ANTENNA mete重M402,

is connec章ed acro§§ the §eCOndary of the transforme重

to provide an indication of 〔he antenna current. A§

indicated on the meter nameplate, the mete重reading

must be multiplied by 20 to obtain the actual antenna

Current. Normally, the meter i§　Sho重t-Circuited by

SWitch S402; When tuning or te§ting, the switch may

be operated to remove the sho重t.

An alte重11ate adjustment of the hair-Pin loop trans7

former §PaCing may be used to p重OVide a step-down

ratio of lO. In this event, reVerSing the mete重designa-

1ion plate will indicate that the meter multiplie重i§

10・ The two positions of transformer §eCOndary for

the mu重tiplying factor§ Of lO and 20 are ma重ked on

the §eCOndary locking bar.

g・ MONITOR PROVISIONS. -　The p重imary

(L407) of血e output-meter tran§former is coupled

ORI○○NAL

through capacitor C405 to jack J403; J403 connects to

the monitor oscilloscope in the transmitter via the

terminal box. The plate spacing of capacitor C405 is

adjustable to allow controI of the ampli〔ude of the

monitor signal.

19. PuLSE M格ASUR各M格NTi.

For maximum accuracy of the loran system, it is

requi重ed that the pul§eS emitted by all t重anSmitte重S in

the chain be similar jn shape within very narrow

limits. For this∴reaSOn, OPerating per§Onnel are re-

quired to make periodic check§ Of the pulse shape by

mean§ Of the transmitter monitor oscilloscope. A brief

discussion of pulse mea§urementS is included here; a

§teP-by-SteP ProCedure for taking the required meas-

urements is included under initial adjustments in Sec-

tion 3, ParagraPh 9.

In u§ing the monitor oscilloscope to determine pulse

Characteristics, the SWEEP DELAY dial of the scope,

in conJunCt重On With the SWEEP LENGTH control,

make§ it possible to view any selected portion of a

Pulse. The SWEEP DELAY dial delays the start of the
SCOPe SWeeP any desired number of microseconds; and

the delay i§ Calibrated to one-tenth of a microsecond.

Assuming, for example, that a lOO-microsecond pul§e

i§ fed to the scope and that the SWEEP LENGTH con-

trol is∴Se〔 for a lOO-mic重OSeCOnd sweep in the 25R

POSition, any 25-micro§eCOnd portion of the pulse can

then be viewed on the §⊂OPe by rotating the SWEEP

DELAY dial. When the SWEEP DELAY dial重eads

ZerO, the first 25 micro§eCOnds of the pulse are visible;

when the dial reads ’t5”, the portion of the pulse from

5 to 30 microseconds is vi§ible, etC., a different 25-

microsecond portion being visible for each §etting of

the dial.

The calibrated-delay facilities of the oscilloscope

make possible very accurate measurement of the time

interval from one point on the pul§e enVelope to an.

other. The two characte重istics of the pulse shape which

are defined and u§ed as a common重eference for all

Type T-325B/FPN Transmitter§ are the pulse width at

50 percent amplitude and the pu脆e.重ise time from lO

percent to 90 percent amplitude. The width §hall be 40

micro§eCOnds and the ri§e time 21 mic重OSeCOnds with

a pos§ible tolerance on either of ±1 mic重OSeCOnd. The

PrOCedure for measurlng rlSe tlme and width are de-

veloped in full detail in Sections 3, 5, and 7. Step§ 1 to

3 inclusive, below, and figure 2-16 utilize the ri§e-

time measurement as an illu§tration to demonstrate

the general technique.

N0置e

Pulse shape measu重ement §hould alway§ be

made of the r-f output of the Antenna Coup-

2_之7
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microseconds gives∴〔しPし1lse-rise time of 21.2 micro-

second§.

STEP l. The complete transmitted pulse is first

Viewed on the §COPe (figure 2-19A) with a ful1 100-

mlCrOSeCOnd sweep・ Oscilloscope cont重OIs are adjusted

to obtain a peak deflection of exactly 20 divi§ion§ (for

the upper half of the wave form), Which corresponds

to lOO percent amplitude.

STEP 2. The §COPe COnt重OIs are then adjusted to

View 25 microseconds of the pulse, and a convenient

vertical calibration line is §elected as a reference line

for taking measu重ementS. Next, the SWEEP DELAY

dial is rotated until the leading edge of the pulse

CrOSSeS the reference line at the lO-PerCent level (two

divisions on the calib重ated screen as shown in figure

2-19B)・ The重eading of the delay dial is reco重ded, in

this∴CaSe 18.2　microsecond§.

STEP 3. The SWEEP DELAY dial is then rotated

until the leading edge of the pulse crosses the refer-

ence line at the 90-PerCent level (18 divisions on the

Calib重ated screen as shown in figure 2-19C), and the

new reading of the delay dial (he重e, 39.4 micro・

SeCOnds) is recorded. The difference between the lO-

PerCent and 90-PerCent readings is a measurement of

Pul§e-rise time. Thus, 39.4 mic重OSeCOnds minus 18.2

之-之8

20. PUしS寡　APp格ARANCE ON FAST

OS⊂1ししOSCOP暮,しORAN TIMと教.

The output pul§e Shape of Radio Transmitter Type

T-325B/FPN, a§ Viewed on the ’.Fast Scope’’of the

Synchroni2ation Indicator of a Loran Timer Navy

Model UE-1, i§ Shown in figure 2-20.

† � � � �� � � � 

十〇 �� 
∴ 

fjgure　2-2O. PuIse I'om Rodjo T′a"Smj竹e′

Typeト325B/fPN, Viewed onふoran

Tjme′ Navy ModeI Uき-i

OR!CINAし
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1. SCOpE OF INSTRUC音IONS.

As indicated in the sy§tem isbmetric drawing (fig-

ure l-12) , Radio Tran§mitter Type T-325B/FPN i§ tO

be used in conjunction with timing and switching

equipment and, PO§§ibly, a high-POWered amplifier. It

i§ nOt Within 〔he §COPe Of these instructions to de§Cribe

lhe installation of units which are not §uPPl車with

lhe transmitter, nOr tO discuss a specific station layout.

For detail§ On the installation of the 〔iming equipment,

SWitching equipment, and higher-POWered amplifier,

refer∴lO the instruction books supplied with those

equipment§・ Åll details necessary for installing the

transmitter, Voltage Regulator Assembly, terminal box,

and coupling unit, and for interconnecting them with

each other and with accessory equipment, are included

in this manual.

2. uNPACI(,Ne iNFORMA†ION.

The major units of Radio Transmitter Type T-325B-

/FPN are packed in separate boxe§, a§ li§ted in table

l-4. All equipment nece§Sary for installation is sup-

Plied in the§e boxes, With the exception of material

li§ted in table l-2. Be certain lhat all boxes a重e kept up.

重ight, aS indicated by notation on the outside. Observe

the weighl§ On eaCh box, and make §ure lhat appropri-

ate lifting and transporting gear i§ u§ed in handling

the equipment, Wi〔hout subjecting it to shock or dam-

age・

CAUlloN

A nail puller should be u§ed to重emOVe nail§・

Do not u§e a Pinch bar or claw hammer

unles§ instruclion§ SPe⊂ifically state that §uCh

tooIs may be used.

3. 1NS丁A○○ATiON OF †RAN§MI丁丁E教.

〆. UNPACKING.一　Bolh transmitters, in their

boxes, §hould be b重Ought as do§e tO their final loca-

tion§ a§ is p重aCtical before they are uncrated. Each

蒜霊宝悪霊謹書霊霊霊蕊霊
To uncrate each unit, the following procedure should

be adhered to cIosely (See figure 3-1 for detail of box) :

(1) Remove all nails on the perimeter of the case,

Which secure the top shroud of type E3 waterproof

PaPer. A claw hammer may be used for this operation.

°脈iclNAし

Se`lion 3

Parag事aph l

(2) Remove §hroud.

(3) Remove all corner §traPPing.

(4) Remove nail§ SeCuring top to end§ and sides.

(5) Remove nails which secure the joist strap-

hangers through the §ide§ Of the crate.

(6) Remove roof (as one assembly).

(7).Remove nails §eCuring end§ tO Sides.

(8) Remove nail§ §eCuring end§ tO header a§-

Semb量y.

(夕) Re血ove end§.

(10) Remove.nails securing sides to skids.

(11) Remove side§.

(12) Remove nut6 and wa§hers from bolts which

§eCure the header∴aSSembly to the §kid.

(13・) Remove the header a§Sembly.

( 14) Remove the single-faced corrugated paper

barrier which surrounds the moisture- and vapor-PrOOf

barrier protecting the transmitter.

( 15 ) Remove moi§ture- and vapor-PrOOf barrier.

(16) Remove all bag§ Of de§iccanl from the guy

(17) Remove the bag of hardware attached to

One Of the guy wire§. Place thi§ bag a§ide for use late重

In mOunting the transmitter.

(18) Remove the tumbuckles which secure the

top hames§ a§Sembly to the bottom angle assembly.

(19) Remove the top hamess a§Sembly and asso-

Ciated filler §trip§.

(20) Remove all nut§ and wa§hers which §eCure

the bottom angle a§Sembly to 〔he pallet and skid as-

、se血bly.

(21 ) Remove all filler §trip§ PrOteCting the trans-

mitter and remove angle§. The long angles are 10 be

bolted to the bottori of the transmitter (as described

in the following s〔eP§) to be used as runners for mov-

ing the tran§mitter to its final location.

(22) Remove the narrow bottom skirt panels

from the front, rear, and both sides of the transmitter.

(23) Position fou重jack§ along the base of the

transmit〔er, tWO in front and two in the rear. Each jack

Should be placed between the spacers, aPPrOXimately

half-Way between the cente重and corner feet of the

↓lnit.

事-1
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(24) Obtain four lengths of 2 x 3 lumber, aP-

PrOXimately 20. jnches Iong. Place each piece on the

inside of the angles along the front and rear of the

transmitter, forming the base of the frame, SO that each

acts as a fi11er strip again§t Which the tongue of the

jack may exert its lifting force. Raise each jack until

the fille重Strip is held in place.

(25) Raise all jacks equally until the transmitter

is high enough to permit fitting the long angles, re-

moved in step (21), tO its base. Remove the spacers.

Secure the angles to the hole jn the bottom of each

base fooらuSing the nlltS, bolt§, and wa§her§ SuPPlied

in the bag of hardware removed in step (17). Details

Of the angle as§embly and bolt locations are shown

in figu重e 3-2.

(26) Raise all jacks again until rollers∴Can be

Placed under the trans垂tter, eXtending from front to

rear and supported by the edges of the skid. Lower the

lranSmltter until the angles re§t On the roller§, remOVe

the jacks, and move the unit until it is nearly balanced

at one side of the skid.

(27) Lower the transmitter∴Carefully to rollers

Placed on the floor, and roll it off of the skid until

Only one side re§t§ On the skid.

(28) Place jacks∴at the front and rear of the

transmltter, CIose to the skid. Using filler strips, aS be-

fore・ raise the transmitter until the skid can be pulled

out from under the unit.

(29) Lower the transmitter on the roller§, remOVe

the jacks, and move the unit to its final location, uSlng

the angles as runners for the rollers.

(30) Remove the angles and rollers by using the

jacks in the same manner as in §teP (24); lower the

transmitter into position and replace all §kirt panels.

b・ POSITIONING. - The specific Iocation of the

transmitter depends on the plans for a particular §ta-

tion. General factors to be considered, however, are

accessibility of the unit for maintenance and service,

and convenience of the unit to interconnecting duct§

Or trenChworks. The outline drawing of the tran§-

mitter (figure 3-3) shows all dimen§ions pertinent

to positioning the unit relative to walls, ducts, Or

trenchworks, and spots the location of mounting holes

Which may be used to secure the unit in place.

In locating the transmitter relative to walls, atten-

tion shol-1d be paid to the clearance dimensions for

access doors. In locating the unit relative to inter-

COnneCting media, attention should be paid to 〔he loca-

tion of the cable en〔ry in the base of the unit (if

trenchwork is used) or to the location of the cable en_

tries in the rear of the transmitter (if connections are

3_之
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to be made to a duct above floor level). In anticipation

Of the use of trenchwork§, the entries at the rear of the

transmitter have been covered with a metal plate. To

make use of the rear entrie§, remOVe the cover plate by

loosening the screws which fasten it in place.

C. FINAL UNPACKING AND INSPECTION. _

After each transmitter is positioned,

(1 ) Open all access d○○重s.

(2) Remove all front and rear panels.

(3) Remove shoring, blocking, and bracing,

using a saw where applicable. Special care must be

taken to prevent damage to the transmitter.

(4) Remove any cord, taPe, Wire, etC., uSed to

PrOteCt the eq`一ipment from damage during shipment.

(5) Make a careful and detailed inspection of all
mechanical and electrical connection§ for any damage

POSSibly incurred during shipment.

Noie

Check the damped connections to vario-

meters Ll16, Ll17A, Ll17B, and Ll19, tO See

that they have not been disturbed. The po§i-

tion of these taps on the coils is deteJ・mi1クed〆

Jbe /a〆ory幼クd Jbould ”Ot be cbmged〆my

hme・ If, through damage or error, the clamps

have been loosened or changed, they should

be restored in accordance with information

Shown in the wiring diagram, figure 7」i7.

There i§　SOme POSSibility that the output

COしIPling coil, Ll18, may have become loose

during shipment. The correct po§ition for this

COil is for maximum coupling; tha〔 is, its

tums should be concentric with the tums of

the Ll17 stator coil to which it i§ COuPled. If

there is occasion to re§tOre this coil to its cor_

rect position, be sure to tighten the locknut

When the adjustment is completed.

(6) Store the plasticized drawings, PaCked with

the transmitter, in the pocket provided on the o`lt§ide

of the left rear dooで.

(7) Replace front and rear panels.

(8) Lamp bank§ Should be placed in the base

Of the transmitter on both sides for drying purposes.

They §hould be capable of dissipating at least 200

WattS, and should be left on continuously until power

i§ aPPlied to the unit.

ORICINAL
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d・ INSTALLATION OF TUBES.一One complete

§et Of tubes fo重eaCh transmitter (except for the moni-

tor oscilloscope) is §uPPlied in each of two boxe§.

Each box is to be unpackcd a§ follows, Observing all

P重eのulion§ :

(1) Clip metal band§ Which bind wooden ca§e.

’(2) Remove al least three §ides from the box.

CAU丁iON

Use a nail pulle重〔o重emOVe nails. Do not use

a pjnch bar or claw hammer.

(3) Tear open sealed water-PrOOf box liner of

章ype L2皿ate章ial.

(4) Remove the fiberboard carton, COntaining

One §et Of tubes for one 〔ran§mitter.

(5) In§tall lube§ in bolh transmitters, following

the procedu重e Of Section 5, ParagraPh§ 4a and 4b・ Dis.

regard that material which describes removal of tube§.

When the unit i§ COmPletely assembled it should be

COnneCted to the Voltage Regulator As§embly, tO the

§Witching equipmenl, the terminal box, and the ground

SyStem aS eXPldined in paragraph 8. If a higher・

POWe重ed amplifier is to be used in the system, refer to

the amplifier instruction book for interconnection data.

4. 1NSTAL」ATION OF VoL丁A○○　教○○UしATO教

A§S書MBしY TYpE CN」239/事PN.

The comple〔e Vol章age Regulator A§Sembly i§ Ship-

Ped inta⊂l in its box and is to be installed at some con.

Venient location in the transmitte重∴重OOm. Gene重al fac.

to重S tO be considered in positioning lhe unit are the

acces§ibility of lhe unit for maintenance and service

and the convenience to interconnecting ducts or trench

WOrks. After the box is pla⊂ed near the desi重ed location

Carefully uncrate the unit and in§PeCt the cabinet, the

blower, and lhe regulators for pos§ible damage due to

§hipping. The procedure for uncrating is similar to

thal described in paragraph 3a.

After the unit is unc重ated it can be secured at the

desired location by mean§ Of floor bolt§ eXtending

through the floor plate of the cabinet. Provi§ions are

available for a‡taChing a bolt at each comer of the floor

Plate.

Instruclion§ for connecting the Voltage Regulator

A§§embly to a primary §OurCe and to the transmitters

Of the loran §tation are explained in paragraph 8.

5. 1N§TA○○A丁ION OF T暮教MINÅ[ BOX

TYP格J」155A/FpN.

Terminal Box Type J+f55A/FPN, Shipped in-

tact in ilS box, is to be installed in the vicinity of lhe

3○○0
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tran§mitter on any convenient vertical surface. Uncrate

the unit and inspecl it for any da血age possibly in-

Curred in shipment. The procedure for uncratlng lS

Similar to that described in paragraph 3a・

After the terminal box has been unpacked, remOVe

the fron( Panel by rotating章he two panel latche§∴at

the top and removing the four binding head screws

at the bo〔tOm and lower side§.

As indica〔ed on’the outline drawing (figu重e 3-5),

dimen§ion§ Of the lerminal box are such as to allow

mounting on a standard 19-inch rack. However, any

O章her convenient vertical surface i§ adequate. In §elect-

ing the localion, allow §ufficient room between the

floor and base of the unit (at lea§t One foot) ‘for

manipulation of interconnecting cables. Secu重e the

unit to lhe §elected mounting surface by mean§ Of §uit-

able screws or bolts and the four O.281-inch mounting

hole§.

After securing the terminal box in the desired loca.

tion, COmPlete the connection§ tO the transmitter, an-

tenna coupling unil, and ground §yStem aS described in

ParagraPh 7. If an amplifier i§ u§ed in the §yStem, re・

fer to 〔he amplifier instruction book for interconnec-

tion data.

`. MODIFICA音lON Of LORAN TIMtR

NAW M〇〇〇〇　U寡-1.

Operation of the Radio Transmitler Type T鵜32うB/・

FPN require§ a lOO-kc excitation signal f重Om the loran

timer, in addition to the timing pulse. Thi§, in itself,

entail§ Certain modification§ tO the timing equipment.

a. MODIFICATION KIT.一The modification kil

for changing the output connection§ Of the timer

Should be unpacked carefully so that none of the items

are lost or mislaid. The kit (supplied under previous

COntraCtS) consist§ Of the following items:

1-0.01 mf, 300 v DC mica capacilOr, C2106.

1-Cable assembly, W2103.

1-reCePtaCle, J2104.

4-rOund head brass machine screw§, 4-40 x 7/16

inches Iong.

4-hex brass nul§, 4・40.

4-重ockwashe重s, ♯4.

1」esignation plate ( substitute for J2600 plate).

1-1 watt 47,000-Ohm re§i§tOr, R2112.

1-blueprint modification drawing for Navy Model

UE-1 Timer.

1--high-SPeed §teel drill, ♯30 (0.128 inch).

1-high一§Peed §teel drill, 11/16 inch.

ORlclNAL







I N iTA○○ATiON C○○273○○ 1

○○325さ/[PN

6‾REP」ACEEXISTIN6“’SPARE’‘DESIGNATIONPしA丁EONBEAROFTIMEf]CAB州ETWIT旧TEM7　　　　　TOPOFcABINET 

7 2 �I I i 陸島‡A剛。S.AR…,,∴ ��������� 

II　　　　　　　　　　　　　　　　　　li 

II I 

/　　Vi各WA甘OV∈ 

P2I○○ 

J2IO4 

_N　　　　　_¶ ������ 

旧=剛=¶’観軸等謹 
了さI50一　計≒幸恵 　’ル 　　MATERiAL �����日豊・-○○・ 

REQU旧とD 

I � �I2 �Il/I6印cHSPEEDSTEE」 ��DR肥」 

I � �I � ��TEE」D胃i上し　　i 

き雷REARViEW ��i9/〃 � �IO � ��且‾i丁iM且胃 
I � �9 � ��IWA丁丁 

乙「丁. � �8 � ��WIR各　P巨京 

i � �7 � 

4 �RP‾7OOl.Oi �6 � 

4 �持4-40 �5 � ��P」A丁と 

4 �絡4‾○○×初らしG �4 � ��PしA了且 

I �TYPE49I94 �3 � ��I○○ 

I � �2 � 

I �CM358iO3K �I �CAPACi10R-C-21O6.OiMFD.3OOVD.C 

吐」 �oWG・漕⊂▲了- �’まず � 

F;gure 3-6. Modj伍。I;on Inform。書jon, Novy ModeI uE-I T;mer

ORiCiNAし 3_13

まれo備○
○耗



3 ie`tion C○○273-1 11

Parag調ph 6 b　　　　　　　　　　　　　　　ト325B/書pN

b. MODIFICATION OF TIMER. - Facilities must

be installed in the timer for bringing out the lOO・kc

§ignal which connect§ through the Navy Model UM

§Witching equipment to the transmitter. The follow-

ing procedure is recommended for modifying the timer.

. (1) 0pen the left rear door of the timer (as

viewed from the rear) and remove all cable connec-

tions to the Synchronization ControI Unit. It will not

be necessary to tag the disconnected leads, Since each

coaxial cable has a metal marker on which is stamped

a ’(P’’numbe重Which corresponds to theくくJ’’number

Of the jack to which it normally connecl§. AIso, the

textolite spreader on the laced cable which connects

to TB1 501 makes prope重COnneCtions readily apparent.

(Refer to Section 3, ParagraPh 6, Of the time重instruc-

tion b○○k. )

(2) Remove the Synchronizalion ControI Unit

from the timer∴Cabinet. ,

(3) Replace the SPARE designation plate on the

top rear of the cabinet wi血the new designation plate

(item 7 on figure 3葛6) for J2600.

(4). Using the drill§ §uPPlied, drill an entrance

hole ll/16 inch in diameter and four mounting holes

O.128 inch in diameter for mounting the connector

J2104. Locate the holes as §hown on the rear view and

the detail view of figure 3-6. Mount the jack (item 3

On fig`一re 3-6) on the chassis, uSing the hardware

(item§ 4, 5, and 6 of figure 3-6) supplied.

(5) Mount the resistor R2112 and the capacitor

C2106 on terminal board TB1505 in the Synchroniza-

tion ControI Unit. Mount them on the empty terminals

between resistors R1524 and R1525, a§ indicated in the

Wiring detail of figure 3-6. Connect R2112 and C2106

together on the bottom side of the terminal boa重d,

using a piece of the #18 wire supplied (item 8 0n fig・

ure 3-6). Run another section of the #18 wire from

the free end of capacitor C2106 to pin #3 on the socket

for V1504. Connect the free end of R2112 to jack J2104

With another piece of #18 wire. Make firm mechanical

COnneCtions before soldering. Use india ink, rubber

StamP, Or any Other appropriate mean§ tO Print the

Circuit symbol§ C2106, R2112, and J2104, near the re-

SPeC`ive component§, for∴reference during §erVIClng.

(6) Re§tOre the Synchronizer ControI Unit to its

normal posi`ion in the timer∴Cabinet.

(7) Connect cable W2103 (item 2 in figure 3-6)
between J2104 and the newly designated J2600, a§

§hown in figure 3-6.

(8) Re§tOre Other cable connections previously

removed, and cIo§e the left rear door of the timer.

3_14
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The timer i§ nOW ready for use as cove重ed by this

instruction book.

7. 1N§TAしLA†1ON OF ANI格NNA COupしiNc uNIT.

The antenna,COuPling uni〔 is not §uPPlied wi章h

thi§ equipment. For unpacking and installation instruc-

tions refer to the inst重uCtion book supplied with the

antenna coupling unit that i§ PrOVided fo重the par-

ticular Coast Guard in§tallation invoIved.

The antenna∴COuPling unit §hould be connec章ed

to the antenna, the g重Ound sy§tem, and the terminal

box as explained in parag重aph 7 of the applicable

instruction manual.

8. INTERCONN格C鵜lON O書　UNITS.

All interconnection data for∴the置1ran§mi章ter and

the units §uPPlied with it are shown in figure 3-7.

Only those connections are included which affect the

transmitter equipment. For additional info重mation on

the time重and §Witching unit connec章ions) refer to the

instruction books supplied with tho§e unit§・

a. TIMER　-　SWITCHING UNIT CONNEC-

TIONS.一As shown in figure 3-7, tyPe RG-8/U

COaXial cable (not supplied) i§ tO be used to connect

the timing unit§ tO the switching unit. Navy type

#49195 plugs are supplied to terminate the cable§・ The

Plugs are supplied on the jack terminals to which the

cables are to connect. Instruction§ for connecting the

Plugs to the coaxial cable will be found in Seclion lO,

ParagraPh 3, Of the Model UM Switching Equipment
Instruction Book (NAVSHIPS 900,745 ).

Refer to figure 3-11, Which shows the additional

jacks added during modification of the switching

equipment, tO help in locating the terminating loca-

tion§ for the following connecting cables:

Timer #1 J2600 to J3722

Timer #1: J2601 to J3705

Timer #2: J2600 to J3723

Timer #2: J2601 to J3706

Timer #3: J2600 to J3724

Timer ♯3: J2601 to J3707

Timer #4弓2600 to J3725

Timer #4: J2601 to J3714

b. SWITCHING UNIT - TRANSMITTER CON-

NECTIONS. - Type RG-8/U coarial cable, termin-

ated with Navy ♯49195 plugs, is also u§ed for all con"

nections bet高een the switching uni〔 and each tran§-

mitter. The following connecting cables are重equired

(see figures l-9 and 3-12) :

ORiOI NAし
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J3606 to JlO4, Tran§mitte重#1

J3607 to JlOう, Tran§mitler #1

J3622 to JlO6, Transmilte重♯1

J3621 〔O JlO7, Transmi章ter #1

J3609 to JlO4, Transmitter #2

J3610 to JlO5, Transmitter #2

J361l to JlO6, Transmitter ♯2

J3608 to JlO7, Tran§mitter #2

The length of the cables between the §Witching unit

and the transmitte重Should not exceed 100 feet for p重O-

Pe重OPeration of the equipment.

c. VOI.TAGE REGULATOR ASSEMBLY POWER

AND GROUND CONNECTIONS. - The Voltage

Regulator A§Sembly §hould be supplied with ap input

line voltage of 195 to 255 volt§ aC, §ingle pha§e, 50 to

65 cycles per §eCOnd. Either two separate power source§

Can be u§ed, in which ca§e eaCh powe重SOurCe SuPPlies

One VOltage regulato重, Or a Single power source can be

used to §uPPly both voltage regulators. Where two

POWer SOurCeS are uSed each musl be capable of supply-

ing a load of 30 ampe重eS and are connected to the in-

Put terminal board TB2401 of the Voltage Regulato重

Assembly a§ §hown in figure 3-8. Where one power

§O†lrCe i§ u§ed it mu§t be capable of supplying a load

Of 60 amperes and can be wired to the input te重minal

board as shown in figure 3-9. As indicated in figure§

3-8 aha 3-9, the lower voltage regulator power in.

put isIobtained f重Om terminals l and 2 0f TB2401 and

the uppe重VOltage regulator power input from ter-

minals 4 andうof TB2401.

Direct connection to the station ground sy§tem is

to be made by copper strap or braid. A clamping plate

for the ground connection is Iocated at lhe bot〔Om rear

Of the cabinet. See figure 3鵜10.

d. VOLTAGE REGULATOR ASSEMBLY-TRANS-

MITTER CONNECTIONS. - The Voltage Regula-

tor A§§embly supplies regulated 230 vollS Io both

loran transmitters, eaCh voltage regulator supplying

one tran§mitte重. Ås shown in figure 3-7 the重egulated

ORlciNAし

output voltage of the lower voltage regulator is ob-

1ained at terminals l and 2 of output terminal boa重d

TB2402 and the regulated output voltage of the upper

重egulator at terminal§ 4 and 5. As indicated on figure

3-7 the 230-VOlt leads from血ese terminal§ tO the

増yer input terminalS 9 and lO on the t重anSmitter (see

figure 3-12) mu§t eaCh be capable of carrying 30 am-

pe重eS・

e. TRANSMITTER GROUND, INTERNAL, AND

MON事TOR CONNECTIONS. - Direct connec章ion

to the §tation ground system is to be made by copper

§traP Or braid. A terminal for the ground connectlOn

is Iocated in the lower重ear left-hand comer of the

Interlock terminal§ 1 and 2, On the controI ci重Cuit

terminal board, are tO be jumpered with #18 wire, Or

larger. (If an external high"POWered amplifier is to be

u§ed with the transmitter, the instruction book for the

amplifier will provide altemate data for the§e term-

inal§.)

Jack§ Jlll and Jl12 (figure 3-12) are to be u§ed

to supply synchronizing signals to an extemal monitor・

via type RG-8/U cable. The Navy #49195 plugs for

the cables are supplied on the jack§・

/. TRANSMITTER - TERMINAL BOX CON-

NECTIONS. - The r-f output connection from each

tran§mi〔ter tO血e terminal box i§ tO be made with

type RG-19/U or RG-8/U coaxial cable.* The cable

is 〔erminated in end-Seal connections, and runs from

JlO9 in each transmitter (figure 3-12) to J501 and

J502 in the terminal box (figure 3-13)・ In§truCt10nS

for making the end-§eal connections are given on fig-

ure§ 3-14 and 3-15.

The monitor connections f重Om terminal box to

the transmi〔terS are tO be made with type RG-8/U

cable from J505 and J506 in the terminal box to JlOl

in each transmitter. Each cable i§ terminated at the

transmitter with a Navy plug and at the terminal box

in an end-Seal connection. Instruction§ for making the

end-Seal connection are given on figures 3-14 and 3-15・

The l15-VOlt interlock wiring, from te重minals l and

2 in the te富minal box to te重minals 3 and 4 in tran§・

奪Nol §uPPlied with (his

的u′e 3-9.一yOI書oge ReguIa'○○ AssembIy′

I叩I’' 'e′mj調I B〇〇〇d Comedions

書o' SjngIe Powe′ Sou′`e
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mitter #1 and from terminals 3 and 4 in the ter.

minal box to te重minals 3 and 4 in transmitter ♯2, muSt

be capable of carrying 4 amperes. wire for this pur-

POSe is not supplied.

g・ TERMINAL BOX - ANTENNA COUPLING

UNIT* CONNECTIONS.-Two 500・foot reels of type

RG-1壬7/U coaxial cable are supplied** for the out-

Put tran§mis§jon lines between terminating connectors

J503 and J504 in the terminal box and J401 in the An-
tenna Co`一Pling Unit. The reels are unpacked by re"

moving the重netal bands and all nails from the lagging,

and then removing the waterproof barrier.

A monitor line of type RG-148/U cable (not sup-

Plied) i§ COnneCted from J507 in the terminal box to

J403 in the coupling unit. Both ends of these three

Cables are terminated in end-Seal connection§. In§truC_

tion§ for making the end-Seal connections are given on

figures 3-14 and 3-15.

b・ TERMINAL BOX GROUND CONNECTION.

一A bonding clamp is supplied on the bottom of the

terminal box for connection of a ground §trap tO the

equipment ground system.

i・ COUPLING UNIT POWER CONNECTIONS.

- The wire for the l15-VOlt a・C POWer COnneCtion to

*Antenna Coupling Uni` not §uPPlied with this equipment.

See Section l, ParagraPh l.

弼This cable i§ nOt SuPPlied unde重this contrac` but wa§ SuP-

Plied on p重eVious cont重aCtS.

3-18

J404 in the An〔enna Coupling Unit must be capable of

Carrying 10 amperes. This wire is not §uPPlied・

j・ ANTENNA ÅND GROUND CONNECTIONS.
- The antenna lead-in cable is to be connected to the

bowl-tyPe antenna insulator located on the right-hand

Side of the coupling unit. Detailed information a§ tO

the dress of the lead-in, etC., Will be found in the in"

StruCtion§ for the particular type of antenna 〔O be u§ed.

The ground connection is to be made directly to the

StatlOn grOund system (Preferably as cIose to the center

as possible) by means of the §ix-inch wide copper §traP

SuPPlied on the bottom of the hou§ing.

9. INITIAL OPERATiON OF TH教†脈ANSMIT†9R.

a・ GENERAL.一When the transmitter ha§ been in-

Stalled and interconnected as outlined in the previous

ParagraPhs of this section・ it is ready for initial opera-

tion. It is as§umed at this point that all units have been

COmPletely checked for any mechanical or electrical

defect, that units which are used with the transmitter

(although not supplied with it) have also been care・

fully checked and adjus章ed. The factory・Set adju§t-

ments of all・ball-gaP §PaCings and of the 2nd IPA

neutralizing capacitors §hould also be checked; refer

to Section 7・ ParagraPhs 9 and 12・ The initial operating

PrOCedure is de§Cribed for one transmitter, but applies

equally to both tran§mitter§ Of a §tation. Both single-

and double-Pul§ed operations are considered.

OR○○lNAL
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b. INPUT TO THE TRANSMITTER FROM

TIMERS.一It is al§O aS§umed that the timer equip-

ment and the switching equipment have been adjusted

§O that the excitation (trigger) pulses and lOO-kc out"

Put Of two timers are being fed to EXCITER A and

EXCITER B in the transmitter through the intercon-

nections previously described. If the transmitter i§ tO be

OPerated simultaneou§ly at two different specific pulse

rates, that is, double・Pulsed, eaCh timer will have been

adju§ted for the correct specific rate. If the transmitter

is to be operated at only a single pulse rate, both timers

Will have been adjusted for this rate and will be oper-

ating, but only one exciter in the tran§mitter will be

used at a given time.

C. PRELIMINARY SETTING OF CONTROLS. _

When the transmi〔ter is being operated for the first

tlme, Or after it has been shut down for∴an eXtended

Period of time’a SteP-by-SteP PrOCedure should be em-

PIoyed to apply power and to bring the equipment up

to it§ fully operating condition. Initially, all controIs

Should be set as outlined below. Refer to figure 4-1

for location of controIs. Unless otherwi§e indicated, the

COn〔rOIs are located on the front panel of the trans-

(1) Place the MAIN switch (SlOl) in the OFF

POSition.

oRiclNAし
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(2) Place the FILAMENTS §Witch (SlO3) in the

OFF po§i亡ion・

(3) Place the LOW VOLT"BIAS switch (SlO石う

in the OFF position.

. (4) Place the HIGH VOLT switch (SlO5) in

the OFF position.

(5) Place the EXCITER A switch (Sl18) in the

ON position.

(6) Place the EXCITER B §Witch (Sl19) in the

ON position.

(7) Adjust the DBLR BIAS control (R159) for

maximum bias (maximum dockwise po§ition of the

COntrOl). Access to this and the other bia§ COntrOIs

may be had by removing the cover-Plate a‥he right-

hand side of the controI panel.

(8) Adjust the l§t IPA BIAS control (R161) for

maximum bias (maximum cIockwi§e POSition of the

COnt重○○ ).

(9) Adjust the 2nd IPA BIAS control (R171) for

maximum bias (maximum cIockwi§e POSition of the

COn章でO重).

(10) Adjust the PA BIAS control (R165) for

maximum bias (maximum do⊂kwise po§ition of the

COnt重○○ ).

f;gure 3-=・ Mo調j`o書jon o=oron Sw;書くんing Equ;pmen' Novy ModeI UM-

Reo′ V;ew, Show;ng Add揃onoI Coox;。/ Co…eぐloIS
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(11) Tum the FILÅMENT VOLTAGE control

(TlO2) to the extreme countercIockwise position.

(12) Tum the PLATE VOLTAGE control

(TlOl ) to the extreme countercIockwise position.

(13) Place the POWER switch of the monitor
O§Cilloscope in the OFF position.

(14) Refer to the calibration chart on the front

Of the transmitter or to table 3-1 for the settings of

the DOUBLER PLATE TUNING control (A), the

l§t IPA TUNING control (B), the 2nd IPA TUN"

ING control (C), the PA TUNING control (D), the

OUTPUT COUPLING control (E), the OUTPUT

TUNING control (F), the PA NEUTRALIZATION

COntrOl (G), the EXC A PULSE WIDTH- control

(H), the EXC B PULSE WIDTH control (I), and the
PULSE SHAPE ADJ control (J). The settings given

in table 3-1 are typical, and may vary slightly for

different unit§・ The calibration card supplied with

each individual tran§mitter list§ the settings deter-

mined for that particular unit.

Control§ A, B, C, D, and F are located on 〔he f重Ont

Panel. ControIs E and G are located.within the PA

compartment (f壷ure 5十年and are adjusted at the

factory; Ordinarily言t should not be necessary to

Change those §etting§・ However, an inspection should

be made of the OUTPUT COUPLING coil (E) lO be

Certain that it is concentric with the PA tank coil

(Ll17), this being the position for maximum cou-

Pling. AIso, tighten the gland nut which locks the

INSTAしLATiON

The PULSE WIDTH con‡rols (H ahd I), Which are

located at the rear of the transmitte重in the pul§e-

forming section§ Of Exciter A and Exciter B (figure§

7-15 and 7-16)・ Vaiy the §e読ng of the tuning §lug§

in inductors L120 and L121 respectively. The slugs are

fixed in posi、tion by locknuts at the top of each induc-

tor, and a long adjusting sc重eW On eaCh slug parallels

a calibrated scale. The setting of the §lug is arbitrarily

indicated by the alignment of a fixed nut, at the top of

the adjusting screw, With a calibration mark on the

SCale. To change the adju§tment, loosen the locknut at

the top of the inductor and turn the §CreW until the

black center-1ine of the fixed nut line§ uP With !he

desired calibration mark. Lock each control at the

desired?Ptting.

The PULSE SHAPE ADJ control (J) is Iocated at

the rear of the tran§mitter in the pul§e-forming §eCtion

COmmOn tO both exciters (see figure 5-1), and affects

the setting of the tuning slug in inductor LlO2・ The

adju§tment PrOCedure is the same as de§Cribed above

for the PULSE WIDTH con章rOIs.

No書e

Inducto重S L120, L121, and LlO2 are each pro-

Vided with two taps. Tap #1 is suitable for all

COnditions of operation contemplated by this

lnStruCtion book. Tap #2 is provided in an-

ticipation of ex`ended applications of the

tranSm llter.

(15) Check the connection of LINK A on the out_
COil in position・ tO PreVent any POSSible §lipping.　　put tuning network in the PA compartment (figure

TABL置3-1. †YplCAL TuNING ⊂ONTRO」 S暮TTINeS

CONTROし　D各§1GNATION ��S[丁丁ING 

○○丁丁置R �NAM各 �i7与0 �1800 �18与0 �1900 �19与0 
KC �KC �KC �Kc �KC 

A �DOUBI.ERPLATETUNING �27 �3少 �う2 �`3 �69 

D �lstIPÅPLATE’TUNING �40 �46 �う2 �5う �62 

C �2ndIPAPLATETUNING �33 �4う �55 �66 �78 

D �PAPI.ATETUN重NG �48 �う7 �68 �72 �81 

E �OUTPUTCOUP1ING �Max. �Max. �Max. �Max. �Max. 

F �OUTPUTTUN重NG �2` �39 �48 �54 �う9 

華G �NEUTRALIZATION �0う7 �0う7 �0う7 �0う7 �0う7 

H �PULSEWIDTHADJ-EXCA �.9う �.7 �.7 �.8う �.6 

重 �PUI‘SEWIDTHADJ-EXCB �.9う �.7 �.7 �.8う �.6i 

J �PULSESHAPEADJ �1,4 �1.4 �1.4 �l.4 �1.4 

*This con`rOl is adjusted at the fac`Ory. Readju§tment is not required unless neutralizing

CaPaCitor§ are rePlaced.

3_之0 o剛ciNAし
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き向u′e 3-12. 「′o能面I書e′ 「〇〇億高のoI 8〇〇〇d

5-4)・ For initial operation, the link should be

COnneCted to the dummy load in the tran§mitter

(DUMMY position).

(16) Place the TUNE"NORMAL switch (SlO2)
in the TUNE position. SlO2 is Iocated within the IPA

COmPartment (figure　3-16) below the frequency-

genera〔Or∴Chassis.

(17) Set the FREQUENCY SELECTOR switch

(S301), the PULSED DOUBLER GRID TUNING

COntrOl (C323), and the LIMITER AMP. PL TUN-

ING control (C322) of each frequency genera10r tO

the calibration for the desired transmit〔ing frequency.

These controIs are located on the front of the frequen-

Cy generatOr Chassis (figure 3-16), Which are on the

rear wall of the IPA compartment.

ORlclNAし

(18) If the power-1ine frequency i§ 50 cycles,

Change the primary connection of the control・VOltage

tran§former (TlO8) from the 230-VOl=aP tO the 253-

VOlt tap. The transfom1er is Iocated (§ee figure 3-12)

in the rear left-hand corner of the transmitter on the

floor. When operating f重Om 50 cycles’the de§ignation

Plate for the TUBE HOURS重neter Should be rever§ed

SO a§ tO read ’●TIME二READING x 6/5’’.

(19) Depending on which basic pulse重ePetilion

rate i§ tO be used, LINK C acro§§ reSistor R192 and

LINK D ac重OSS reSistor R188, both in the high・VOltage

bleeder network, Will be either open or §horted across

their respective resistors. The link positions are tabu-

lated in table 3-2. LINK C is Iocated on the rear wall

Of the transmitter, On the fuse panel (§ee figure 5-1) ;

3-之漢
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〇億d 〇〇〇〇 Re調oved

LINK D is Iocated behind the transmitter controI

Panel, On the left-hand side (see figure 3-17).

d・ APPLYING PRIMARY POWER.

(] ) INITIAL OPERATION OF VOLTAGE

RE GULATOR.

(a) Check a-C line voltage connection§ between

tran§mltter and Voltage Regulator Assembly to deter-

mine which regulator supplies the transmitter. See fig-

u重e 3-6.

(b) Place the BI.OWER switch (S2401) t。

LINE I or LINE 2 position. This should operate the

blower and the BLOWER indicator lamp (I12401)

Should light.

(c) Check the voltage regulator main circuit

breaker switch. It should be in the ON position・ See

figure 4-2.

(d) Place the main rotary disconnect switch

S2503 to the REGULATED VOLTAGE position. This

applies primary power to the voitage regulator. The

indicator lamp I2501 should light.

(e) Check the input line voltage on the volt了

meter M2501 by placing the meter switch S2504 to the

LINE VOLTAGE po§ition. For proper operation the

lnPし一t line voltage shoしIld be from 195 to 255 volts ac.

(f) Adjust tl置e OUTPUT VOLTAGE control

(R2502) for a regulated output voltage of 230 volts

3-之之

ac. In setting the output voltage reference i§ made to

the voltmeter on `he regulator.

(g) Advance the SENSITIVITY control (R-
2503) to a point at which the regulator continuously
くくhunts,,, i.e., tO the point at which the motor does not

CeaSe OPerating. The controI should then beくくbacked-

Off’’a small amount’CauSing the regulator to §tOP

hunting.

TABlE 3-2.しINK POilTIONS,

SIN○○格一puしi各D OpERA丁ION

pASiC　pUしS各 �しiNK　C来春 �しiNK　D灘 

R各PETITiON　RATE 

20pps �Open �Open 

2うpps �Closed �C○○§ed 

33-1/3pps �Clo§ed �Clo§ed 

*Because of component tolerance§, it may be found tha〔 in

§Ome equipmen〔s the IPÅ pla`e voltage cannot be set to

the value given in table 3-3 during 20 pps ope重ation. In

this ca§e link D should be clo∫ed rather than open.

**Because of component tolerances言t may be found that in

SOme∴equipments the moduIator plate voltage cannot be

Se=O 5,800 volts during 20 pps operation. If the readjng

Of the MEDIUM VOLTAGE me〔er indicates less than 5,800

VOlts with meter switch Sl12 in the MOD PLATE position,

LINK C should be c/0∫ed rather than open.

O即ciNAし
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TYPICAし　ASSE:MB」Y

慮G-I4e/U OR∴Rc-8/U CAさし∈

IN T-325B/FPN TRANSMITT∈RS

AND ASSOCiATED EOUIPMENTONLY

F;gure 3一?5. End-Seoi Tel.minoljo"

Of C○○xjoI CobIe /Conl′d.)

( 2 ) APPLYING PRIMARY POWER TO TRANS_
MITTER. - Apply primary power to the transmitter

by cIosing the MAIN switch (S101). Measし一re the pri-

mary voltage on the LINE voltmeter (MlOl) by plac-

ing meter switch SllO (located below the meter) in

the LINE position. The line voltage should be 230

vo重亡s.

As∴§OOn aS the MAIN switch i§ dosed, the amber

MAIN・ 2nd IPA OVERLOAD, PA OVERLOAD,

HV OVERLOAD, and DOOR INTERLOCK indica.

tor lamps (I101, IlO7, IlO8, I109, and Illl) should

light・ and the bIower and fan should operate.

e・ INITIAL OPERATION OF THE MONITOR

OSCILLOSCOPE. - Place the POWER switch (S105)

Of the monitor oscilloscope in the ON posi`ion. Il-

l〇一mination of the dial lamp behind the SWEEP

DELAY dial indjcates that power has been supplied

〔O the scope. perform 〔he tests and adjし1§tmentS de・

SCribed for the oscilloscope in Section II, ParagraPh 2,

Of the appended oscilloscope instrし1Ction manual. If

3_之4

INiTA○○ATION

OPeration is §atisfactory, reStOre any Cables∴remOVed

for the test§, and set the §COPe COntrOIs a§ follows (see

figure 3」[ of attached o§Cillo§COPe manual) :

(1) Place the VIDEO ATTENUAT重ON control

in the OFF po§ition.

(2) Plafe the TRIGGER SOURCE switch in the

EXT+ po§ition.

(3) Place the SWEEP LENGTH control in the
lOO /↓S A po§ition.

(4) Place the R SWEEP switch in the DEL

POSi〔ion.

(5) Place the MARKERS control in the Z IN

posi‡ion.

Noie

Unless∴SPeCific instructions to the contrary

are given in following section§ Of this ItInitial

Transmitter Operation,, description, the oscil-

loscope controI settings given above should be

maintained. As is t重ue for any oscilloscope,

the FOCUS, CENTERING, and INTENSITY

COntrOIs are to be adjusted at will for the

Cleare§t Pattem Of reasonable intensity, Cen-

tered on the screen.

/. ADJUSTMENT OF FILAMENT VOLTAGE.臆

Place the FILAMENTS §Witch (SlO3) in the ON posi-

tion and meter.switch SllO in the FIL PRI position.

Allow 15 seconds for the filament.time-delay relay to

OPerate, and adjust the FILAMENT VOLTAGE con-

trol (in a cIockwise direction) for a reading of 230

VOlts on the LINE voltmeter.

The clear LOW PWR FIL and HIGH PWR FIL

indicator lamps (IlO2 and IlO3) should light a§ SOOn

as the FILAMENTS switch is dosed; the blue HIGH

VOLT T.D. lamp (IlO4) should light after three

g・ ADJUSTMENT OF LOW BIAS AND

PLATE VOLTAGE.

(1) With the TUNE・NORMAL switch (SlO2) in

the TUNE position, Place the LOW VOLT"BIAS

SWitch (S104) in the ON position. (It i§ nO〔 necessary

to wait for the HIGH VOLT T.D. lamp to light before

Performing this step.) The red LOW VOLTAGE in_
dicator lamp (Il10) should light immediately.

(2) Turn meter switch Slll (below LOW
VOLTAGE meter MlO5) to the EXCITER PI.ATE

POSition. The LOW VOLTAGE meter shoしIld read 300

VOlts. (If MlO5 does not read 300 volts and particularly

if it reads any lower than 300 volts, refer to the adju§t-

ment procedし1re for potentiometer R163 in Section 7,

ParagraPh 8b.)

(3) Tし1m OFF either the EXCITER Å or EX.

CITER B switch and again check for a reading of 300

ORicINAし
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volts on the LOW VOLTAGE meter. (If a reading of

300 volts is not obtained and particularly if the read・

ing is Iower, refer to the adjustment procedure for

POtentiometer R237 in Section　7, ParagraPh　8b・)

When satisfactory indications are obtained, retum the

exciter∴SWitch to the ON position.

(4) Place meter switch Slll in the DBLR BIAS

POSition and adjust the DBLR BIAS control (Rlう9)

for a reading of approximately 190 volts on the LOW

VOLTAGE meter. (Tum R159 countercIockwi§e tO

decrease the bias.) A final adjustment of the bia§ muSt

be made after the exciters are tuned.

(5) Place mete重SWi章Ch Slll in the lst IPA BIAS

position and adjust the lst IPA BIAS control (R161)
for a reading of 50 volts on the LOW VOLTAGE

meter. (Tum R161 countercIockwi§e tO decrease the

bia§.) Lock the control at this setting.

b. TRIGGER MONITORING. - Check the trigger

Pulses coming to the tran§mitter a§ Outlined in the

following steps:

F欝gQ暮ら冨N,

亀XC霊丁宣鼠A.

SW(S!O芝)

良し嶋博的蜜N丁

ORICINAL
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(1) Place the MONITORED CIRCUIT §Witch

(Sl16) to the TRIGGER FROM TIMER-EXC A posi-

tion (§ee figure 4-3).

( 2 ) Place the OSCILLOSCOPE TRIGGER switch

(Sl17) in the EXC A position.

(3) Place thelvIDEO ATTENUATION control

of the scope for an attenua`ion of lO.

(4) Se〔 the VERTICAL D聞LECTION control

(R128) about half-Way OPen. The waveform should

resemble the o§Cillogra重n Shown in figure 7-1.

(5) Place the MONITORED CIRCUIT §Witch in

the TRIGGER FROM TIMER-EXC B po§ition and

the OSCILLOSCOPE TRIGGER §Witch in the EXC B

po§ition. Essentially the same waveform should be ob.

served a§ for (4) above.

i. FREQUENCY GENERATOR TUNING. - Tun・

ing adjustment§ for the frequency generator unltS are

located on each unit. Access to the§e adjustments may

be had by opening the left front door of the lran§mit・

ter and reaching into the compartment. The two dif-

ferenl adjustment pro⊂edure§, for operation with a

3-之与

Fjgure 3-I`. IPA C〇億po′f請e調書



事Se`書ioh

3 -26
O則cINAL

脈を小5ide

F;gu′e 3-]7・ T′onSm柵e′ Co調書′○′ PoneI ;れ[owe′ed Pos筋ol]



iNiTAししATION Cc-273-1書　　　　　　　　　　　　　　　　S∝Iioh 3

T-325B/FPN Parag細aph 9 j

100-kc timer signal, and for operation with 〔he∴COn-

tained crystal, are discu§§ed below.

Nole

When switching from one mode of aperation

to the other (100-kc timer signal or cry§tal)

it is necessary to carry out the complete ad・

justment procedure for the mode to be u§ed.

(1) OPERATION WITH lOO-KC TIMER SIG-
NAL.葛Before the following adju§tmentS Can be

made the controIs mu§t be set to the p重eliminary po§i-

tions of paragraph§ 9c (16) and 9c (17) preceding.

P重oceed a§ follows:

(a) Place meter §Witch S121 (below EXCITER

CURRENT meter Ml12) in the EXCITER A position.

(b) Place meter switch S120 (to the right of

S121) in the V301 CATH. po§ition, and adjust the

inner (Primary) tuning slug of input transformer

Z301 in EXCITER A (figure 7-29) for a maximum

indication on the EXCITER CURRENT meter. Use

the tuning tool mounted under the frequency gener-

ator units fo重thi§ adjustment and for all othe重adjust-

ments on the unit§.

Nole

The input tran§forme重, the limiter.amplifier

Plate circuit, and doubler-grid circuit are the

Only portions of the exciter which are not

Pretuned at the factory. DO NOT DISTURB
THE TUNING OF THE OTHER VARI.

ABLE COMPONENTS.

(c) Place meter §Witch S120 in the V305 V306

CATH. po§ition, and adju§=he PULSED DOUBLER

GRID TUNING control (C323) of EXCITER A for

a∴re§OnanCe maXimum on the EXCITER CURRENT

meter. If no indication can be obtained on the meter,

reduce the §etting of the DBLR BIAS control (R159)

until some deflection is obtained. If the reading is off-

SCale, increase the setting of this ⊂Ont重Ol for some

convenient deflection.

(d) Adjust the LIMITER AMP. PL TUNING

control (C322) of EXCITER A for a re§OnanCe maXi-

mum on the EXCITER CURRENT meter. Again, if

this maximum reading is off scale, increase the setting

of the DBLR BIAS control (R159) to keep章he reading

at some convenient value.

(e) Repeat the tuning adjustments of step§ (c)

and (d), and then note the reading on the EXC重TER

ORlcINAし

CURRENT meter. Adju§t the DBLR BIAS control, if

nece§Sary, for a reading between 60 and 80. After mak・

ing this final adjustment, the doubler bia§, a§ read on

the LOW VOLTAGE meter with mete重SWitch Slll

in the DBLR BIAS po§ition, §hould be greater than

160 volts.

(/) Check the cathode current of each §tage in

the frequency generator by tuming meter switch S120,

in tum, tO eaCh of the eight CATH. position§ Of the

SWitch. The readings on the EXCITER CURRENT

meter　§hould be clo§e tO the values indicated in

tablcう-1.

(g) Place meter §Witch S120 in the GRID

CURRENT position and place plug P301 (§ee figure

7-29) successively in each of jacks J301 to J307. Read-

ings §hould be approximately the same a§ those in

章ab重eう-1.

NoIe

If the reading§ Obtained in steps (/) and (g)

do not conform to the typical value§ li§ted in

table 5-1, a COmPlete realignment of the fre-

quency generator may be neces§ary. Check all

tubes and pe重form all other possible mainten-

ance checks before attempting realignment.

Refe重tO Section 7, ParagraPh 8, for the重e-

alignment procedure.

(b) Place meter §Witch S121 in the EXCITER

B position and repeat the tuning adjustments of steps

(b) to (g) for the frequency generator of Exciter B.

(i) After the frequency generator of Exciter B

is tuned, Place meter switch S120 in the V305 V306

CATH. position, and compare EXCITER CURRENT

readings for both EXCITER A and EXCITER B po§i・

tion§ Of meter §Witch S121.

(j) Because of slight di§CrePanCies between

exciters, lhese reading§ Will, in all probability, nOt be

identical. To make lhem idenlical, nO〔e which exciter

has the higher cu重rent and detune the PULSED

DOUBLER GRID TUNING controI of 〔hat excite重

§lightly until the current is reduced `o equal the重ead-

ing of the other exciter. At this point,章he V305 V306

CATH. currents for both exci〔erS Should be of equal

value (between 60 and　80), and the DBLR BIÅS

§hould be greater than 160 volt§.

(2) CRYSTAL OPERATION. - For cry§tal op~

eralion make sure that a crystal for the desired fre-

quency (one-half the transmitter output frequency)

has been plugged into XY301 on each frequency gen-

erator unit cha§§i§　and that the controIs are in the

3-之7
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Preliminary settings previously described in para-

graphs 9c (16) and 9c (17). FREQUENCY SELEC-
TOR §Witch S301 should be set to XTAL Proceed as

follow§:

(a) Place meter switch S121 (below and to the

left of EXCITER CURRENT meter Ml12) in the

EXCITER A position. Set the adjacent switch (S120)

to the V304 CATH. position.

(b) Tune the LIMITER AMP. PL TUNING
COntrOl (C322) on the frequency generating unit, aS

follows: Starting at the high frequency end of the

SCale, tune ∫lou′ly towards the low end while ob§erV-

ing the EXCITER CURRENT meter. As the crystal

COmeS lntO O§Cillation the meter reading will §lowly

decrea§e, reaCh a minimum, and then suddenly in"

Crea§e. The §udden increase will be an indication′that

OSCillation has stopped. Ex⊂ePt When the crystal is os-

Cillating strongly the meter∴reading wi⊥⊥ be near full

SCale or even off scale by a §mall amount. Tune for

StrOng OSCillation by adjusting for approximately the

Current mlnlmum.

Nole

If crys〔al operation, aS eVidenced by a decrea§e

Of meter reading, i§ nOt Obtained it i§ PrOb・

able that the plate tank circuit of limiter

amplifier or cry§tal oscillator tube V304 i§

not tuning high enough in frequency. This

COndition would be most likely for crystals of

975 kc or 950 kc (loran frequencie§ Of l,950

kc or l,900 kc). To rai§e the tuning range re-

duce the amount of capacity of trimmer ca-

PaCitor C326A. The plates of this capacitor
may be observed most easily by removing the

重ear COVer Plate of the frequency generating

uni章.

(c) Set meter switch S120　to the V305　V306

CATH. position and tune the PULSED DOUBLER

GRID TUNING control (C323) for a peak reading on

the EXCITER CURRENT meter. To give a §en§itive

indication of重e§OnanCe the meter reading should be in

the vicinity of 70 at the tuning peak. Control the

meter∴SenSltlVlty, a§ needed during the tuning pro"

CeSS, With the DBLR BIAS control (R159). Increas-

ing the bia§ (dockwise rotation) wil=ower the met-

er §enSitivity; decrea§ing the bias will do the opposite.

N0書e

The tuning procedure up to this point has

been carried out with the crystal oscillator

Stage (V304) tuned for minimum cathode

Current and the pulsed-doubler bias has been

3_之8
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§et tO give a pulsed-doし1bler (V305-V306)

Cathode current in the vicinity of 70 for this

condition of crystal tuning. These are prelim-

ina重y adjustments for both the crystal stage

tuning and the pulsed-doubler bia§. These ad-

Ju§tment§ are uSed as a cohvenience in arriw

ing a=he prope重and final set〔ing of the

PULSED DOUBLER GRID TUNING con.

〔rO量.

In the seveml s`eP§ ltO follow the crystal §`age

tunmg COntrOl (LIMITER AMP. PL TUN-

ING) will be backed off towa重d§ the high-

frequency side of resonance in order that the

Cry§tal have sufficient activity to start posi"

tively when plate voltage is tumed off and

On. Detuning the c重yStal reduces the drive to

the pulsed doublers and hence reduces the

Pulsed doubler cathode current. Thi§ Cathode

Current Will be maintained at approximately

70 by reducing the pulsed_doubler bias. Con-

1inue as follows :

(d) With the exciter current meter §Witch §till

Set tO V305 V306 CATH., decrease the DBLR BIAS

.control §et〔ing (counterclockwise rotation) until the

EXCITER CURRENT meter reading increases to lOO・

Then sIowly detune the LIMITER AMP. PL TUN-

ING control,巌gber in frequency’until the reading

reduces to 70・ Continue repeating lthis proces§ Of re・

ducing the bia§ and detuning for a reading of 70 until,

at the final adju§tment, the bias control重eaChes mini-

mum. Check that, at this §etting, the double重bia§

VOltage is correct by noting that the LOW VOLTAGE

meter reads approximately 160 volts with meter switch

Slll in the DBLR BIAS po§ition.

(e) Te§t that the above adjustments are satis-

factory by tuming the exciter on-and off, uSing EX-

CITER A OFF-ON switch Sl18 (EXCITER B OFF-

ON switch Sl19 when repeating the procedure for

Exciter B), and noting that o§Cillation start§ immedi-

ately after the unit i§ tumed on. Oscillation will be

indicated by normal reading of the EXCITER CUR-

RENT meter.

(/) Place meter switch S121 in the EXCITER

B position and place meter switch S120 in the V304

CATH. posi〔ion. Repeat steps (b) through (e) above

for Exciter B.

i. APPLYING HIGH"BIAS VOLTAGE. - When
the frequency generator§ are tuned, Place the LOW

VOLT-BIAS switch in the OFF position, Place the

TUNE-NORMAL switch in the NORMAL position,

dose all acce§S doors, and retum the LOW VOLT-BIAS

ORIclNAし
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SWitch to the ON position. The amber DOOR INTER-

LOCK indicator lamp (Illl) and the green BIAS in"

dicator lamp (IlO5 ) should light. Pe重form the follow-

ing p重elimina重y bia§ adju§tmentS:

(1) Adjust the PA BIAS cont重Ol (R165) for∴a

Preliminary重eading of 3,000 volts on the PA BIAS

(2) Adjust the 2nd IPA BIAS control (R171) for

a重eading of 360* volts on the LOW VOLTAGE meter

(MlO5) with me〔er SWitch Slll in the 2nd IPA BIAS

po§ition.

WARNINC

AT THIS POINT IN THE ADJUSTMENT

PROCEDURE HIGH VOLTAGES ARE

PRESENT IN THE TRANSMITTER. ALL

SAFETY PRECAUTIONS SHOULD BE

OBSERVED WHILE WORKING ON THE

EQUIPMENT.

(3) Check the operation of all interlocks by

OPening each door in turn and ob§erVing the PA BIAS

meter. The meter∴重eading §hould drop to zero, and

the DOOR INTERLOCK and BIAS lamps should go

Out, Whenever an acce§S door is opened.

居・ PRELIMINARY TUNING ADJUSTMENTS.一

Before proceeding with the step§ tO follow, Place the

EXCITER B §Witch (Sl19) in it§ OFF po§ition so that

the transmitter will be pulsed at but a §ingle rate

While the initial tuning pro⊂edure is being carried out.

This is to be done, eVen though the final §ignal is to

be double-Pulsed. Continue as follows:

(1) After making certain that the PLATE

VOLTAGE control (TlOl) is in the extreme counter-

CIockwise po§ition, Place HIGH VOLT switch SlO5

in the ON position. The red HIGH VOLTAGE indi・

CatOr Should light. Place PA PLATE current meter

SWitch (Sl13), located below the PA PLATE milli-

ammeter, in the TOTAL po§ition.

(2)Allow one second for the high-VOltage step-

Start∴Circuit to operate, and advance the PLATE

VOLTAGE control until the PA PLATE current meter

(MlO6) jus〔 StartS tO indicate. This §hould occur when

the PA PLATE voltmeter (MlO2) reads approximate-

1y lO kv.

(3) Place the OSCILLOSCOPE TRIGGER switch

in the EXC A position.

*Unde重§Ome OPerating conditions it may not be possible to

adjust thi§ VOltage as Iow a§ 360 volts. Higher voltages aeoI

e揮eedわg 400 c,Oll∫ Will be satisfactory.

ORleINAL
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(4) Place the MONITORED CIRCUIT switch in

the OUTPUT 2nd IPA po§ition.

(5) Adjust the VERTICAL D即LECTION con-

trol to it§ maXimum cIockwi§e PO§i‡ion. The‘reSultant

WaVeform §hould bel similar to that of figure 7-6.

(6) Ådjust the DOUBLER PLATE TUNING

control (A) and t左e ls〔 IPA PLATE TUNING con.

trol (B), in 〔hat order, for maximum Jeのgib of the

flat top portion of the oscillogram. Most variation in

the length will occur at the right-hand end of the

pa亡章e重n・

(7) Place the MONITORED CIRCUIT switch

in the OUTPUT PA position and keep the VERTI.

CAL DEFLECTION controI set at maximum.

(8) Adju§t the 2nd IPA PLATE TUNING con-

trol (C) and the PA PLATE TUNING control (D)

for maximum 。mクIi;ude of the o§Cillo§COPe Pat(em.

(9) Adju§t the OUTPUT TUNING control (F)

fo重maXimum reading on the TRANSMISSION LINE

r-f ammeter (Mlll). Meter switch Sl15, below Mlll,

must be in the UNSHORT position.

l・ VOLTAGE ADJUSTMENTS.一In the next

SteP, the PA plate voltage will be advanced to the

normal operating value of 15.5 kv. If the PA tubes

(VlO4 to VlO7 inclusive) are new or have not been

in service for §Ome time, the voltage will have to be

advanced in several step§ tO ‘く§ea§On’’the tubes; that is,

COndition them so that they can with§tand the full

Plate voltage without internal arcing. It i§ a nOrmal

Characteri§tic of tube§, SuCh as the type 7C23, that

OPerate at relatively high plate voltages, tO arC in・

temally whqu new or unused for an extended period

Of time. After each succe§Sive arc, the tube will with-

Stand more voltage. The arc current is sufficiently

limited by the circuit in the transmitter to prevent

damage to the tube or transmitter. When the tube

arcs intemally, it i§ uSually from plate to grid and,

in turn, the extemal protective gap§ TYllO or TYlll,

COnneCted from grid lo grOund, Will break down and

either the PA OVERLOAD relay or the HV OVER-

LOAD relay will trip. With the above characteristic

Of the PA tubes in mind, the voltage adjustments are to

be made a§ follow§:

(1) Advance the PLATE VOLTAGE control in

approximately l・kv steps, aS read on the PA PLATE

VOltmeter, until the final operating value of 15.5 kv

is reached. Operate the transmitter at each voltage step

for approximately 15 minutes before proceeding to the

next. If, iri going from one step to the next, a tube arc

OCCurS, lower the voltage slightly and operate for 15

minutes at the slightly reduced voltage before proceed-

3-之9
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lng again to a higher voltage. If the PA tubes have

recently been in service, the above procedure will not

be neces§ary and the plate voltage can be advanced

immediately to 15.5 kv.

(2) Place meter∴SWitch Sl12 in the　2nd IPA

PLATE po§ition and adjust potentiometer R189, lo-

Cated on the rear wall fuse panel (see figure 5-1),

for a reading on the MEDIUM VOLTAGE meter

(MlO3), aS SPeCified in table 3葛3・ Before making the

adjustment, tum OFF the LOW VOLT"BIAS and

HIGH VOLT switches and ob§erVe all §afety pre"

CautlOnS.

WARNING

GROUND THE CONTROL WITH THE

CAPACITOR・DISCHARGE ROD INSIDE

THE REAR OF THE TRANSMITTER BE_

FORE MAKING ANY ADJUSTMENT.

Tum the con`roI sligh`Iy more than one・half revolu・

〔ion from the full counterdockwi§e POSition’dose the

access doors, and.retum the LOW VOLT-BIAS and

HIGH VOLT switches to their ON positions. Repeat

this §〔eP・ if necessary, tO Obtain the reading required

in table 3-3.

丁ABし書3-3. 2ND IpA PLATE VOし†ACE,

SINeL書・pUしS格D Op格RATION

田ASIC　PUしS各 �2NDIP▲　PLATE 

R各PETITiON　RATE �VoしTAGE 

20pps �6.7kv* 

2うpps �ふ8kv 

33-1/3pp§ �6.,kv 

*If this voltage cannot be obtained, See the footnote with

reference to 20 pps ope重ation and link D in connection with

table 3-2 of this §eCtion.

No†e

The voltage values in 〔able 3-3, and also the

5’800-VOlt potential noted in the following

ParagraPh (3), are nOminal. Adjust as do§e

to them as possible. The readings obtained

§hould be within plus or minus two percent

Of the values given. However, OnCe a VOltage

is initially logged, the logged value should

be maintained in §ubsequent readings.

(3) Adjust the MOD PLATE voltage∴COntrOl

(R191), located behind the cover plate on the right-

hand side of the controI panel, tO Obtain a reading of

3-30
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う,800* volts on the MEDIUM VOLTAGE meter, With

meter §Witch Sl12 in the MOD PLATE position. (See

note immediately preceding. )

(4) Make §light readjustment§ in the settings of

the PLATE VOLTAGE control (TlOl), the 2nd IPA

PI-ATE voltage control (R189) , and the MOD PLATE

VOltage control (R191 ) , if neces§ary, until exac〔 read・

ing§ are Obtained siniultaneously. Lock the controIs at

their final setting§・

m・ FINAL TUNING ADJUSTMENTS.

( 1 ) The oscilloscope MONITORED CIRCUIT

SWi〔Ch should remain in the OUTPUT PA position.

Adjust the VERTICAL CENTERING controI on the

SCOPe and・the VERTICAL DEFLECTION control until

the upper half of the pattem occupies about the mid-

dle 20 divisions on the screen’aS in figure 2-19A.

(2) Retune the 2nd IPA PLATE TUNING con.

trol (C) §lowly, nOting that the width of the pul§e

Varies at the base, that is, the hypothetical line dividing

the symmetrical ↓1PPer and lower halves of the oscillo-

gram. Find the setting giving the ma諒mum width at

the base and lock the control.

(3) Retune the PA PLATE TUNING control

(D) sIowly for m諒mum 4mクli;ude of the pulse at

the peak and then lock the control.

(4) Retune the OUTPUT TUNING control (F)

for a ma諒m‘m readiククg On the TRANSMISSION

LINE current meter (Mlll) and then lock the control.

Note that this tuning must be done sIowly, a§ the

meter movement is highly damped.

(5) Steps (2), (3), and (4) above complete the

tuning procedure. In general, the§e COntrOIs §hould not

be touched from this point on. If for any rea§On it js

later deemed necessary to check their settings, Ca撃fully

repeat the tunlng PrOCedures as indicated. Variance

from these instructions may lead to difficulty in main-

taining the tran§mitted pulse §hape constant within

dose limits.

n・ FINAL PA BIAS ADJUSTMENT. - Check the

WaVeform observed on the scope for the OUTPUT PA

POSition of the MONITORING CIRCUIT switch
against the oscillogram shown in figure 3-18. Note

in figure 3-19 how excessive bias narrow§ the out-

Put Pulse, and in figure 3-20 how insufficient bias

distorts the beginning of the pulse by letting it starl

abruptly. Vary the PA BIAS control (R165) and com-

Pare the resultant waveforms with the oscillograms.

Finally, S〔arting from the point of maximum bias, tum

*If this voltage cannot be obtained, See ‡he footnote with

reference to 20 pp§ OPeration and link C in connection with

table 3-2 of thi§ SeCtion.

ORiCINAL



iN§TAししATION C○○273-1 1

丁-32与さ/書PN

the PA BIAS control* in a counterdockwise direction

until the leading edge of the pulse still §tartS Very

gradually, but where any further reduction in bia§

VOltage re§ults in an abrupt start. When 〔hi§ §etting i§

foしInd, lock the control. Normally, the bias, aS read

On the PA BIAS meter (MlO4), Will be in the vicinity

Of 3,000 volts after this adjustment. Log the actual volt- ” ‘

age so that thi§ VaIue may be maintained during oper-

ation, and for∴reference in double-Pul§ed operation

proced ure.

0・ ADJUSTMENT OF 2nd IPA OUTPUT PULSE,

EXCITER A. - The length of the 2nd IPA output

Pul§e ha§ been adjusted correctly at the factory, but

§hould be checked at this point as follow§:

(1 ) Place the MONITORED CIRCUIT switch in

the OUTPUT 2nd IPA position, and the OSCILLO-

SCOPE TRIGGER switch in the EXC A position. Ex-

Citer A i§ St批ON from above, Exciter B is OFF.

(2) Leaving the other scope controIs set as previ"

OuSly instructed, adju§t the VERTICAL D即LECTION

and the VERTICAL CENTERING controIs so that the

upper half of the 2nd IPA waveform occupies §Ome

exact number of vertical division§ On the calibrated

SCreen Of the cathode〃ray tube. Adjust the HORIZON-

TAL CENTERING controI so that any ve重tica=ine

adopted as a reference inter§eCt§ the leading edge at

abou〔 50 percent amplitude.

(3) Tum the SWEEP LENGTH control to the
lOO ys, 25R position and rotate the SWEEP DELAY

dial until it read§ 90 (microseconds).

(4) If the width of the rectangular pulse is cor・

rect, the amplitude of the trailing edge will be about

50 percent of the maximum amplitude, at the same

vertical reference line.

(5) If the 50-PerCent level doei nOt fall on the

reference line, Place the HIGH VOLT and LOW

VOLT.BIAS switche§ in their OFF position§・ Ob§erV-

ing all safety precaし1tions, OPen the rear doors and

make a∴Sligh〔 Change in the setting of R211 behind

the rear right door (see figure 7-15). A dockwise

adjustmen〔 will increase the pulse width; tuming the

COntrOI counterdockwi§e Wi11 decrease the pul§e Width.

(6) Restore operating voltage§ tO the transmitter

and again check the pulse width, §tePS (3) and (4).

Repeat step (5) until the pulse width is correct.

れPA OUTPUT PULSE SHAPE ADJUSTMENT,

EXCITER A. - Becau§e tranSmitter operation using

Exciter A wa§ arbilrarily chosen during the adjusting

PrOCedures above, the PA output shape checked fir§t

Will be that which is generated when Exciter A is oper-

*If nece§Sary, the adjustment range can be extended by u§e

Of the additional primary taps on transforme重T120.

ORICINAし
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ating. The §tandard output pulse shape for this trans-

mitter has a rise time from lO percen=0 90 percent

amplitude of 21 microseconds and a width at 50 per-

Cent amPlitude of 40 microsecond§. The maximum

tolerance for both time mea§urementS is　±1 micro.

second.

It i§ tO be emphasized that in the following o§Cillo-

SCOPe meaSurementS, reaSOnable care must be exercised

in observing the scope pattem and in重eading the

SWI贈P DELAY dial, if accurate and repeatable result§

are to be obtained. When making any ob§erVation on

the scope pattem, aVOid parallax by having the eye

directly in line with the point being ob§erVed. This i§

easily checked by noting that the reflection of the eye

On the screen is directly on the point at which the

Pattem i§ being ob§erVed. Keep the FIL PRI voltage

and the PA PLATE voltage exactly at 230 volts and

15.5 kv, reSPeCtively, by means of the FII.AMENT

VOLTAGE and PLATE VOLTAGE controIs during all

OutPut Pulse shape mea§urement§. Thi§ Will eliminate

the §mall secondary effect§ Which changes in the§e

VOltages have on,the pulse shape.

(1) Place the MONITORED CIRCUIT switch in

the OUTPUT PA position, and keep the OSCILLO.

SCOPE TRIGGER §Witch in the EXC A position.

(2) Leaving other scope controIs §et aS PreViou§ly

instructed, adjust the VERTICAL D即LECTION, and

the VERTICAL and HORIZONTAL CENTERING

COntrOl§ §O that the upper half of the output waveform

exactly occupies the center 20 horizontal divisions on

the calibrated §Creen Of the cathode.ray tube. See fig・

u重e 2-19A.

(3) Tum the SWEEP LENGTH control to the
lOO /tS, 25R position, §elect a convenient ve重tical line

near the center of the scope face as a reference (§ee

Section 2, ParagraPh 18 and figure 2-19A), and ro-

tate the SW挑P DELAY dial until the leading edge

Of the pulse crosses the reference line at exactly the

50-PerCent level (ten divisions above lhe baseline).

Record the reading of the SWEEP DELAY dial.

(4) Rotate the SWEEP DELAY dial until the
trailing edge of the pul§e CrOSSeS the reference line

at exactly the 50-PerCent level and again note the read-

ing on the SWEEP DELAY dial. The difference be-

章Ween this and the reading from (3) above is a mea-

Surement Of pulse width and should be 40 ±1 micro・

Se⊂Onds. Because the pulse-Shape control§ have previ・

OuSly been adjusted to calibrated setting§, the width

Will, in all probability, be dose to or within the§e

li血i章s.
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(5) If the pulse width is not within the required

limits, Place the HIGH VOLT and I.OW VOLT.BIAS

SWitche§ in the OFF position§, Obse重Ve all safety pre・

Caut10n§・ and make a §light change in the setting of

the EXC A.PULSE WIDTH ADJ cont重Ol (H) in the

rear of the子transmitter (see figure 7-15). Moving the

Slug out of the coil narrow§ the pulse, While moving

the §lug in widens it. A§ a rOugh approximation, mOV-

ing the slug an amount equal to one small division

(three turns) on the coil scale result§ in a one-micro-

SeCOnd change in the pulse width.

(6) Restore operating voltage§ tO the transmitter

and again measure the pulse width, SteP§ (3) and (4).

Repeat step (5) un〔il the pul§e Wid〔h is within the re-

quired limit§.

(7) With the pul§e Width correctly adju§〔ed,重O-

tate the SW郎P DELAY dial until the leading edge

Of the pulse crosse§ the reference line at the lO-PerCent

level (two division§ above the ba§eline). No(e the

reading on the SW挑P DELAY dial. See figure 2-19B.

(8) Rotate the SWEEP DELAY dial until the
leading edge of the pulse cro§SeS the重efe重enCe line at

the 90-PerCent level ( 18 divisions above the baseline).

See figure 2-19C. The difference between the new and

the preceding reading on the SW挑P DELAY dial

is a measurement of pulse rise-time and should be 21

二王1 microseconds.

(9) If the rise time is not within the required

limits, turn OFF the HIGH VOLT and LOW VOLT.

BIAS switches, Obse重Ve all safely PreCautions and make

a slight change in the setting of the PULSE SHAPE

ADJ control (J) behind the rear doors (figure 5-1).

Moving the slug into the coil increa§e§ the rise time)

While moving it out decreases the ri§e time.

(10) Re§tOre OPerating voltage§　tO the trans-

mitter and again measure the ri§e time, StePS (7) and

(8). Repeat step (9) until the rise time is within ‡he

SPeCified limits.

(11) Recheck the pulse-Width measurements

after the rise time is∴COrreCtly adjusted, Since there

i§ a §mall amount of interaction between the width

and shape controIs.‘ Slight readju§tmentS Of the pulse

Width and rise time may again be neces§ary tO Obtain

the required pulse characteristics. The transmitter is

now completely adjusted for operation with Exciter A.

q. ADJUSTMENT OF 2ND IPA OUTPUT PULSE,

EXCITER B.

(1) Åfter placing the LOW VOLT-BIAS and

HIGH VOLT switches in their OFF positions, tu重n the

EXCITER A switch to it§ OFF position and the EX-

CITER B switch to its ON position. Ållow about a

OR○○書NAし
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minute for the tubes in EXCITER B to warm up.

Restore the LOW VOLT-BIAS and HIGH VOLT

switches to the oN position.

(2) Place the MONITORED CIRCUIT switch in

the OUTPUT 2ND IPA position and the OSCILLO-

SCOPE TRIGGER switch in the EXCITER B position.

(3) Repeat steps (2) to (6) inclusive of para-

graph o above, eXCePt that the pul§e Width for EX-

CITER B is controlled by potentiometer R212 behind

the left rear door (see figure 7-16). In this case

COunlercIockwise rotation increases pulse width.

r. PA OUTPUT PULSE SHAPE ADJUSTMENT,

EXCITER B.

(1) Place the MONITORED CIRCUIT switch

in the OUTPUT PA position, leaving the OSCILLO-

SCOPE TRIGGER　§Witch　§et for EXCITER B.

(2) Measure the_vyidth of the output pul§e and

adjust it, if necessary, in the same manner as was de-

SCribed for Exciter A in steps (2) to (6) under para-

graph p, eXCeP〔 that EXC B"PULSE WIDTH ADJ

COntrOl (I) is used (§ee figure 7-16).

(3) PULSE SHAPE ADJ control (J) §hould not

be touched as it is∴COmmOn tO both Exciter A and

Exciter B and was previously adjusted in conJunCtlOn

Wi〔h the pulse adjustments for Exciter A. At thi§ POint

all meter reading§ Should check with the typical values

listed in table 5-1 for §ingle pul§ing at the ba§ic rate

being u§ed.

∫. OPERATION INTO THE TRANSMISSION

LINE. - It i§　aS§umed that the antenna has been

matched to the 52-Ohm transmission line by correct

adjustment of the Antenna Coupling Unit as described

in paragraph lO of this §eC〔ion. If this has not been

done, refer to the instructions in paragraph lO before

PrOCeeding.

(1) With the LOW VOLT-BIAS and HIGH
VOLT switches in their OFF positions, di§COnneCt the

transmitter output from the dummy load and connect

it to the transmission line by changing the position of

the LINK A in the PA section (see figureう-4). Ob-

∫erl′e 41l sa/e砂precauiol弧

(2) Return the LOW VOLT-BIAS and HIGH
VOLT switches to ON. Retune the OUTPUT TUN-

ING control (F) for a me㌶mum /eadiククg On the

TRANSMISSION LINE current meter (Mlll) and

then lock the control. Note that this tunlng muSt be

done §lowly as the meter movement is highly damped.

All meter readings should again be checked with the

typical values li§ted in table 5鵜1 for §ingle pulsing at

the basic rate being u§ed.

(3) Place the oscilloscope MONITORED CIR-

CUIT switch in the ANT (RF) position and repeat the

ORIeINAし

Pul§e-Width and重ise-time measurements de§Cribed in

ParagraPhs4(2), P(3), P(4), P(7), and p(8). I.abor-
atory experience with simulated antennas working in

COnjunction with the Antenna Coupling Unit indicates

that if the coupling甲it has been correctly adjusted,

fh?.Pulse shape measured will be the same as previ-
OuSly obtained when operating with the transmitter

dummy load. See figure 7-9.

N0青e

The transmitter is now adju§ted for single-

Pulsed operation, uSing either Exciter Å or

Exciter B" If §ingle-Pulsed operation of the

transmitter i§ tO be used, disregard paragraph

らand continue with paragraph #.

i・ ADJUSTMENT FOR DOUBLE・PULSED OPER-

ATION. -- In the preceding portions of paragraph 9,

the output pulse shape was adjusled with Exci〔er A

and Exciter B operating separately. This procedure is

to be followed, eVen though double-Pulsed operatioh is

to be the final mode of tran§mission. When the trans.

mitter is double-Pulsed, the pul§e amPlitude§ Vary a

Small amount between adjacent cross-OVer POints of

the two pul§e rePetition rates. Consequently, Pulse

measurements are more difficult to perform, unless

these preliminary single-Pulsed reading§叩e made. To

Change over to double-Pulsed operation, PrOCeed a§

fol重ows :

(1) Place the LOW VOLT-BIAS and HIGH
VOLT switches in their OFF position§, and tum both

the EXCITER A and the EXCITER B switches to ON.

(2) Set LINK C acros§ reSi§tOr R192, located on

the rear fuse panel (see figure 5-1), and LINK D

acros§ reSistor R188, located behind the controI panel

§eCtion (§ee figure 3-17), SO that both link§ Short out

their respectlVe reSIStOrS.

No†e

Unless LINK C and LINK D have previou§ly

been set for a basic pulse repetition rate of 20

PPS in single・Pulsed operation (table 3-2),

no change should be required.

(3) Restore the operating voltages, and advance

the PLATE VOLTAGE controI slightly to maintain a

reading of 15.5 kv on the PA PLATE voltmeter.

(4) Place the MEDIUM VOLTAGE meter switch

(Sl12) in the 2nd IPA PLATE po§ition and adjし1St

POtentiometer R189, located on the rear fuse panel

(see figure 5-1), for a reading as required in table

3-4. Before making any adjustment, be certain to

3-33
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Place the LOW VOLT-BIAS and HIGH VOLT
SWitches in their OFF po§ilions and to ground all ex・

POSed components with the capacitor-di§Charge rod

PrOVided.

(5) Increase the MOD PLATE voltage controI

Setting (behind the controI panel cover plate) until a

reading of 5,800 volts is obtained on the MEDIUM

VOLTAGE meter, With meter switch Sl12 set to the

MOD PLATE position. (See Note immediately fol-

lowing章able 3-4. )

丁ABし各　3-4. 2ND IPA PしATE VOしTAC各,

DOuBLE・PUし§ED OPERAT音ON

BASiC　PuLSE �2NDIPA　PしATE 

REPETITiON　RAT各 �YOしTAGE 

20pps �`.,kv 

2うpps �7.Okv 

33-1/3pps �7.1kv 

No置e

The voltage values in table 3」4 and the

5,800-VOlt potential noted in paragraph

(5) above, are nOminal. Adjust a§ dose to

them as possible. The readings obtained

Should be within plus or minu§ tWO PerCent

Of the values given. However) OnCe a VOltage

is initially logged, the logged value should

be maintained in §ubsequent readings.

(6) Decrea§e the PA BIAS control §etting (be-

hind the controI panel cover plate) to the same value

recorded during the initial adjustments at a single

Pulse rate, described in paragraph 42.

(7) Make any sligh=eadjustments necessary in

the §eltings of the PLATE VOLTAGE control, the 2nd

IPA plate voltage control (R189), and the MOD

PLATE voltage control, StePS (3), (4), and (5), SO

that the exact required voltages exist simultaneously.

The transmitter is now completely adjusted for double-

Pulsed operation into the dummy load.

(8) For operation into the transmi§Sion line, fol-

low the procedure of paragraph ∫, above.

u. NORMAL METER AND OSCILLOSCOPE IN_

DICATIONS. - With the transmitter completely

tuned and operating normally into the antenna, Check

all meter readings against the typical values listed in

table 5-1. Log the actual meter reading§ and use them

3-34
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as a basis for future comparison. When all meter read-

ings have been logged, SWitch the EXCITER CUR-

RENT meter to GRID CURRENT’and plug its cord

into the jack (J305) provided for reading the grid

Current Of the 25-kc tube (V307). Leave it this way

during all routine operation, §O that this grid current

may be checked readily at any time. Oscilloscope pat-

tems for all pos上tions of the MONITORED CIRCUIT

SWitch shoしIld appear as shown in figures 7-1 to 7-10,

inclusive. At this point it is desirable to check the out-

Put frequency of each of the f重equenCy generating

units. To do thi§ u§e a Navy LM Frequency Meter or

equivalent. Couple the frequency meter to one fre-

quency generatlng unit at a time by coupling the meter

through jack J311.

Se〔 the TUNE-OPERATE switch to TUNE and

HIGH VOLT switch to OFF. This will prevent

application of unnecessary high voltage§ in other

POrtions of the transmitter during the frequency check.

Tum on o寂y oのe eJ“iie/, 4t 4 /ime, and check the out・

Put frequency as cIo§ely as possible. If the frequencies

are indicated to be correct in this manner, make a fur-

ther check to assure prope重l ‘‘lock-in’’with the lOO-kc

SOurCe. To do this observe the output pulse on the

monltOrlng OSCillo§COPe With the sweep set at 4R, With

Sl16 in the OUTPUT PA position, and with HIGH

VOLT switch ON. The individual r-f cycles thus made

Vi§ible should not move horizontally. If horizontal

movement is pre§ent, the frequency is not properly

locked in and improper operation of the frequency

generator’§ divider circuit is indicated. Refer to Section

7, ParagraPh 4, for further information on thi§ COndi・

tion.

件COMPENSATOR CIRCUIT. - The compen§a-

tor circuit adju§tment R258, located in the IPA cab-

inet, i§ fac/OrJ′一adiu∫led md Jboαld?ク0/ require 4’e・

5e寂のg at this point. This circuit is inserted to offset

heavy loading effects on the power∴§uPPly dllring

double pulsing, aS described in Section 2, ParagraPh 9c.

If, for any reason, readjustment of this circuit is found

to be absolutely required, refer to Section 7, Para-

graph 1う.

鮎VOLTAGE ADJUSTMENTS.

(1) VOLTAGE REGULATOR. - In general, if

the voltage重egulator output voltage is correct in.

itially, it will remain so. However, Should any adjust-

ment of the output voltage be required, it is done with

the OUTPUT VOLTAGE control and must always be

followed by a readjしIStment Of the SENSITIVITY con-

trol as described in Section 3, ParagraPh 9d (1) (g).

(2) TRANSMITTER. -　Under 11Ormal condi-

tions, the line voltage regulator will au〔Omatically

oRlclNAし
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maintain correct input voltage for the transmitter.

However, if at any time it §hould be necessary to oper-

ate the transmit〔er wi〔h the voltage regulator di§COn-

nected, rOutine voltage adjustments on the tran§mitter

Will be required to compensate for line-VOltage changes.

The§e adjustments are made with only the PLATE

VOI.TAGE and FILAMENT VOLTAGE　⊂OntrOIs.

Keep the PLATE VOLTAGE controI set to maintain

a reading of 15.5 kv on the PA PLATE voltmeter. Set

the FILAMENT VOLTAGE control to maintain a

reading of 230 volts on the LINE meter (with meter

SWitch set to FIL PRI). The proper setting of these

COntrOIs generally a§SureS COrreCt VOltage§ in all in-

dividual circuit§ in the transmitter. Avoid disturbing

internal tran§mitter controIs.

1O. TuNING AND INITIAL OP格RA音lON O事

ANTENNA　⊂OUp」iNG uNiT.*

a・ GENERAL. - Before power i§ aPPlied to the an-

tenna for the fir§t time, the antenna coupling network

*This di§Cu§§ion applies specifically to only one manufacturer’§

type of antenna coupling unit and may be con§ide重ed a

typical case. See Section l’ParagraPh l.

O剛OINAし

must be adjusted to provide a proper match between

the transmission line and antenna at the operating fre.

quency. (At this point it is recommended that Section

2, ParagraPh 18, be reviewed. ) The general §tePS Of the

adjustment procedure (described in more detail in

Paragraph§ b to b below) are:

(1) Determination of antenna resistance and re-

actance at the operating frequency.

(2) Selection of correct antenna coupling unit

network.

(3) Arrangement of antenna coupling unit a§血e

p重oper ne章work.

(4) Preliminary setting of tuning controIs.

(う) Accura〔e adjustment of tuning controIs.

(6) Operational checks.

For convenience in explanation it may be considered

that there are two ba§ic procedures for carrying out

StePS (l) through (5). In one case, radio.frequency

3-事与
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bridge measurement§ and calculations are used to de-

termine network arrangements and both the prelimi-

nary and accurate dial settings required. In the other

PrOCedure, netWOrk arrangements and preliminary dial

Settings are read directly from a table (table 3-5) and

final accurate setting§ are aCCOmPlished by observing

transmitter meter reading§・ The second procedure is

POS§ible only if the antenna invoIved is one of the three

types whose characteristics are covered in table 3-5.

The first p重OCedure, invoIving bridge measu重ementS,

etc., i§ COVered in paragraphs b through g, following.

The second procedure, Which uses table values, meter

readings, etC., is covered in paragraph b.

It should be noted that these procedures are not re-

§trictive, in that portion§ Of the one can be inter-

Changed with portion§ Of the other at the convenience

Of the u§er (assuming required instruments are avail-

able). For example, if the antenna to be used is one of

the three type§ COVered by table 3-5, then the table

Can be used for network information and preliminary

iN§†ALしATION

dial setting§, but accurate setting§ may be made by

using r"f bridge mea§urementS and calculations, rather

than by use of transmitter meter readings.

WARNiNG

DE-ENERGIZE THE TRANSMITTER

AND GROUND ALL R-F CIRCUITS BE-

FORE TOUCHING ANYTHING IN THE

ANTENNA COUPLING UNIT.くくTAG’’

THE MAIN SWITCH ON THE TRANS-

MITTER SO THAT NO ONE WILL ENER.

GIZE THE EQUIPMENT WHILE PER-

SONNEL ARE WORKING ON THE COU-

PLING ` UNIT.

Before proceeding with the adju§tment Of the cou-

Pling network, Check the l15-VOlt lighting circuit and

the convenience outlet. Switch S403, Which controIs

POWer tO the light§ and convenience outlet, i§ located

曇-36
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in a condし1it box on the left side of the unit toward

the front; the convenience outlet is Iocated in the con.

duit box on the left side of the unit toward the rear.

b. DETERMINATION OF ANTENNA RESIST-

ANCE AND REACTANCE AT OPERATING FRE-

QUENCY. - To be able to select the correct circuit
in the Antenna Coupling Unit言t i§ eSSential that the

antenna resistance and reactance at the operating fre-

quency be known at least approximately.

The recommended procedure is to measure the§e

Characteristics a§ aCCurately a§ POSSible with a suitable

radio-frequency bridge.

N0書e

If a radio.frequency bridge and accessories are

no〔 aVailable for measurement of antenna

characteristics, refer directly to paragraph lOb

and table 3-5 for a possible altemate method.

A typical measuring set.up would consist of a General

Radio Type 916A R-F Bridge, a General Radio Type

ORlcINAし

605B Signal Generator, and a good communication§

receiver covering the frequency range of l,750 kc

to l,950 kc for use as a bridge detector. Connect the§e

equipments as indicated in their approprlate lnStruC-

tion manuals.

To determine the antenna characteristics perform the

following steps with the r-f bridge equipment:

(1) Disconnect the antenna lead from the An-

〔enna Coupling Unit and connect it to the ungrounded

.《UNKNOWN’’terminal of the bridge.

( 2 ) Connec=he groundedくくUNKNOWN’’term-

inal of the bridge to the ground strap of the coupling

unit by means of a short lead.

(3) Adju§t the signal generato重OutPut SuPPlied

to the bridge to the operating frequency.

(4) Determine the resi§tive and reactive com-

POnentS Of the antenna impedance by means of the

bridge, and identify the重eaCtive component as induc-

tive or capacitive.

3-37
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C. SELEC丁ION OF TYPE NETWORK TO MÅTCH

ÅNTENNÅ CHARÅCTERISTICS. - As described in

Section 2・ ParagraPh 18, the Åntenna Coupling Unit

COmPOnentS Can be connected as eithe重aく.T’, or an

’●L’’network. (Note figures 2-17 and 2-18.) For an-

tennas having re§istances between 25 and 45 ohms and

reactances between -300 and -100 ohms, the l●L,,

network arrangement should be u§ed. For antenna§

With resistances between 25 and 150 ohm§ and with

reaccances between -300 and +150 ohms, the..T,,

network §hould be u§ed (except for those value§ Of

resl§tanCe and reactance that can be handled by the

..L’’ne‡wO重k).*

Select the ‘‘T’’or ’くL’● network in accordance‘ with

the an`enna value§ meaSured as described in paragraph

bl PreCeding.

If theくくL’, network i§ tO be used, Skip the inst重uC-

tions.on theくくT’, ne〔wo重k immediately following atld

謹誌:詩聖言霊‡荒罵認諾
Ihe ’‘T’’network i§ tO be used, PrOCeed as follows:

For each of the five ope重ating f重equenCie§) `he重e are

four possible varialion§ Of theくくT,, network. The§e are

to p重OVide for efficien` OPeration over a wide重ange Of

antenna impedances. A set of curve§ (figures 3-25

through 3-29) are provided for use in determining

the corfeCt ’’T’’network va重iation. a皿d netwo重k char.

acteristic§ for the variou§ OPerating frequencie§ aVail・

able. SymboIs referred to in the following’SuCh as X2,

XA・ etC.・ are identical in meaning with those given in

the explanatory diagrams, figures 2-17 and 2-18. The

Criterion fo重∴Selecting the proper ’(T’’netwo重k vari・

ation is that (Ⅹ2+ⅩA) shall be as Iow as pos§ible fo重

the pa重ticular an章enna re§is〔anCe. The antenna重eSi§t-

ance RA and antenna重eaCtanCe XA are known. The

Value of X2 is governed by the setting of the B.AN-

TENNA tuning cont重Ol. When thi§ COnlrOl is §et at

ZerO, the value of X2 is app重OXimately +60 ohm§.

With this in mind proceed in the following steps:

(1) Ådd +60ohms to XA. [The §ign forX。 (plus

for inductive, minu§ for capacitive reactance) must be

taken inlo account.] This will give the minimum value

fo重(Ⅹ2十ⅩA).

(2) Locate the point on lhe chart Ior Jbe coγreC;

Oタeγaliのg /reqa’eのり(figures　3-25　through　3-29)

Where a line drawn vertically from the value of RA

lnter§eCt§ a line drawn ho重izon章ally from the minimum

Value derived for (Ⅹ2十ⅩA).

(3) Choose the cu重Ve Of (Ⅹ2十ⅩA) which is near-

章Allhough noI Originally designed to be used with antennas

having re§istances Iower than 25 ohm§, `he equipment aceual-

1y can be arranged to accommodate lower values of antenna

resistance・ See paragraph t at the end of thi§ §eCtion.
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est this point, but which lies above it. TheくくT,,一net-

WOrk variation for this curve is the one to be used.

Note the diagrams included on the∴Chart.

N0書e

If XA is negative and numerically greater than

6O ohms, the intersection of (X登+XA) (min-

imun) and RA Will be below the range of the

Chart. In this ca§e Variation nし1mber l will

always be used.

d. ARRANGEMENT OF ANTENNA COUPLING

UN重T AS THE PROPER NETWORK. - The An_

tenna caupling Unit* is shipped from the factory ’.T’’・

COnneCted in variation 2. If the unit is to be arranged

in any o章her configuration, in accordance with the pro-

Cedure of paragraph c, COnneCtion§ mu§t be made ac-

COrdingly within the unit. Copper-tubing connectors

for othe重arrangementS are PrOVided in clips on the

Vertical §hield a=he center of the unit, aS §hown in

figu重e 3-22.

See the Antenna Coupling Unit wi重ing diag重am, fig-

ure 7-5l, for full information as to which conne⊂tO重S

to use and where to connect them. Each connecto重has

an identifying symboI stamped on it, §uCh as ’(W401,,.

Fasten the required connectors §eCurely in place. Note

that for theくくT” network, Variation§ 3 and 4, CaPaCitor

C403 must be unbolted from its posi`ion on tap of

C404 and mounted with the same hardware on `OP Of

C402・ Again・ make certain that the connections a重e tight.

Ådjust the output-mOnitoring・Pickup capacitor

(C405 ) so that the plate §PaCing is approximately two

inches. See figure 3-23.

e. PRELIMINÅRY SETTING OF TUNING CON-

TROLS, 《.T’’NETWORK.鵜Refer `O the appropriate

Set Of curves, figures 3-25 to 3-29, inclusive, for the

Particular ope重ating frequency to be used. For the

known value of antenna resistance RA determined in

accordance with paragraph b, and on the curve corre-

SPOnding to lhe variation of the "T’’network for which

the Antenna Coupling Uni章WaS COnneCted, find the re-

aclance for (Ⅹ2+ⅩA) and for Xl雪* DeterminC the ne-

CeSSary Value of X2 by §ubtracting from (Ⅹ2十ⅩA)

the known value of antenna reactance (XA). Remem・

ber to take into account the §ign associated with XA.

A§ an eXamPle, aSSume (Ⅹ2十ⅩA) wa§ found to be

90 ohm§ from the curve and thal the known antenna

reactance (ⅩA) was -20 ohm§. Then

*Antenna Coupling Unit not §uPPlied wi(h thi§ equipmen書.

See Sec章ion重, pa重ag重aph l.

**Reactance of L401 (figure 2-18).

ORICINAし
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Ⅹ2= (Ⅹ2十ⅩA) -ⅩA

X2=90- ( -20)

Ⅹ2=110 0hms

Refer to figure 3-29 and determine what dial set-

tings for the A.ANTENNA TUNING AND B-AN-

TENNA TUNING control§∴COrreSPOnd to the neces-

Sary Values of Xl and X2 reSPeCtively. Adjust the A-

ANTENNA TUNING control and the B.ÅNTENNA

TUNING control accordingly.

/. PRELIMINARY SETTING OF TUNING CON-

TROLS, ‘くL’’NETWORK. - Refer to figure 3-24・

Fo重the known value of antenna resi§tanCe RA de"

termined in accordance with paragraph b, find the re-

actance for (Ⅹ2+XA) and for Xl. Determine the ne・

CeSSa重y Value of X2 by subtracting from (Ⅹ2+ⅩA) the

known value of antenna重eaCtanCe XA. Ålthough XA

is always negative (capacitive) where the ’’L’’network

is used, the minus sign must not be di§regarded when

§ubtracting XA from (X2十ⅩA).

Refer to figure 3-29 and de〔ermine the dial se書ting§

for the A-ANTEENA TUNING and B-ÅNTENNA

TUNING controIs which correspond to the required

Values of Xl and X2, reSPeClively. Adju§t the A.AN-

TENNA TUNING control and the B-ANTENNÅ

TUNING control accordingly.

g・ ACCURATE ADJUSTMENT OF TUNING

CONTROLS, USING AN R-F BRIDGE.鵜Having

Placed the luning control§ in their preliminary §e〔tings

in accordance with either paragraph e o重Parag重aPh /

above, it i§ nOW neCeS§ary that these setting§ be ac~

Curately adju§ted so that an impedance of exactly

52 ohm§ re§istive i§ PreSented to the 〔ran§mi§Sion line

Which重unS tO the transmitter. He重e, aS in the ca§e Of

determining the antenna impedance, the recommended

P重OCedu重e requi重eS the u§e Of an r.f bridge. The r-f

bridge equipment would be the same a§ Outlined in

pa重ag重aph b.

To determine the precise settings for the two a血・

tenna coupling control§, Perform the following steps,

u§ing the r-f bridge equipment.

WARNING

BE CERTAIN THAT THE TRANSMIT・

TERS ARE INOPERATIVE BEFORE

OPENING THE COUPLING UNIT AC-

CESS DOORS.　GROUND ALL COM-

PONENTS WITH THE CAPACITOR-

DISCHARGE ROD PROVIDED. OBSERVE

ALL SAFETY PRECAUTIONS, INCLUD・

ING TAGGING THE TRÅNSMITTERS.

ORlciNAし

ie.Iion 3

Parag「aph 1O e

(1) Make certain that the antenna lead is §eCurely

connected 〔O the bowl insuIator on 〔he right-hand side

of the Antenna Coupling Unit, and that the coupling

uni` grOund strap is connected to the antenna ground

Or COunterPOISe §yStem.

. (2) Open`the right rear door (as viewed from

rear) and place the bridge equipment near the open-

ing. Make certain that LINK 2 (See figure 3-22) is

in the position which connects the antenna network

(and not the dummy load) to the input line. Loosen

LINK l (see fig‘lre 3-22) and tighten it in a neutral

po§ition so that neither of the two input lines is con-

nec〔ed. In §Ome COnVenient manner, make it possible

for the operator to wear the bridge detector ( receiver)

earphones when in a position to adjust the tuning con_

troIs on lhe front of the coupling unlt.

(3) Connect the grounded.《UNKNOWN’’term・

inal of the bridge to the ground strap of the coupling

unit by mean§ Of a short lead. Connect the ungrounded

く・UNKNOWN・・ terminal of the bridge to the neutrally

POSi章ioned L重NK l.

(4) Set the r-f bridge so that if the unknown lm-

pedance were 52 ohm§ re§istance and zero uhms re-

actance (52十jO), a balance would be obtained. Tune

the §ignal gene重atOr OutPut tO the desired operatlng

frequency.

(5) While listening to the bridge detector out-

put, adju§t the A.ANTENNÅ TUNING control and

the B-ANTENNA TUNING control individually for

the best signal null. This, in all probability・ Will nol

result in a perfect null as the control§ are interdepend-

ent. However, it will provide a good starting point

from which to proceed. For each of several small incre-

men〔S (about 20 divisions) of dial setting・ in both di-

重eCtion§, Of control B, tune COntrol A for the best null.

Keep in mind the depth of the null at each of the in-

crements. proceed with the increments of Å and re-

tuning of B in the direc#0脇O/巌crea訪g ”ull until

the bridge signal is at an irreducible minimum. The

antenna coupling circuit input is then correct・ Lock

controls A and B.

(6) Remove the bridge connection§ and重eStOre

LINK l to either of the two input line§・

b. SET-UP　ÅND ADJUSTMENT OF ANTEN.

NA COUPLING UNIT WITHOUT USE OF R-F

BRIDGE. _ It i§ tO be stressed that the best method

of adju§ting the Antenna Coupling Unit is with an r.f

bridge as described in paragraph g. However, if an rrf

bridge is not available for antenna and network mea§・

urement§, the approximate cha重aCteri§tics for three

types of antenna§, and as§OCiated coupling unit settings,

etc., are given in table 3-5. The value§ P重OVided a重e

3-39
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TA飢格3-5. AppRoXIMA丁格ANTENNA CoupしlNG uNIT DIA[ §即TINe§

FOR VA剛Ou§ ANT[NNA§ AND Op駅ATING F教格QUENCl書S

(Network variation numbe重1 u§ed in all cases.)

職とQ.(KC) �17与0 �180o �i8与0 �i900 �音19与0 

30O-FOOTY各RTICAし　+,. 

RA∴∴∴少8 �RA　　　80 �R▲　　　70 �RA∴∴∴`1 �RA　　　5う 

ⅩA　-210 �ⅩA　-180 �ⅩA　-1う0 �ⅩA　-12う �Ⅹ▲　-100 

A-An章enna Tuning �13う �175 �l`0 �1`0 �160 

R・Antenna Tuning �545 �490 �430 �410 �36う 

12O-FOOT　V置RT看CAL 

RA　　　31 �RA　　　34 �RA　　37.う �RA　　41.う �RA　　　46 

ⅩA　　　-2 �ⅩA　十10.う �Ⅹ。　十あ �ⅩA　十3う.う �ⅩA　　十48 

A.Antenna Tuning �275 �200 �240 �210 �180 

R・An〔enna Tuning �230 �18う �1う0 �書0う �5う 

T-TYP教74-FOoTFしATTOP64-FOoTしEAD-iN 

RA　　23.2 �R▲　　2う.3 �RA　　26.7 �RA　　28.1 �RA　　　30 

ⅩA　-67.う �ⅩA　　-47 �ⅩA　　-27 �ⅩA　　　-7 �ⅩA　十13 

Å・Antenna ▲ Tuning �300 �2少0 �268　I �2う0 �22う 

B-Antenna Tuning �34う �29う �2う0 �200 �14う 

for a 300-foot guyed vertical radiator, a 120・foot guyed

Vertical radiator, and a wireくくT,, antenna having a 74-

foot flat top portion and a 60-foot down lead. At the

time of manufacture it was anticipated that one of

these血ree types would be used with Radio Transmit.

ter T-325B/FPN. It will be noted that only the.くT・・-

network is used and that variation number l i§ u§ed in

all case§.

Set up `he Antenna Coupling Uni‥O the correct

‘くT’’・netWOrk va重ia章ion for the type antenna and ope重at-

ing frequency to be used. Note the dial §et`ings for

the particular case and set the coupling unit Å・

ANTENNA and B-ANTENNA dials accordingly.

Wheh this i§ aCCOmPlished, P重OCeed to refine the

coupling unit dial setting§ through the use of meter

readings, aS follows (the transmittef mu∫l be in nor_

mal operating condition for this method of tuning) :

(1) With the tran§mitter inoperative, OPen the

right rear door (looking from rear) of the coupling

unit and adjust LINK 2 (§ee figure 3-22) to connect

the dummy load. Redo§e the door.

(2) Tum the tran§mitter on, and record the read_

lngS On the TRANSMISSION LINE meter (Mlll) in

the transmitter, and the LINE meter (M401) in the

COuPling unit. The readings observed on the mete重S

3」午0
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Will be used a§ a reference to judge the correct adju§t-

men` of the coupling network.

(3) Tum the transmitter off. Open the rear重ight

door of the coupling unit and adju§t LINK 2 to con-

nect the antenna network. RecIo§e the door.

(4) Tum the transmitter on. If the coupling net.

WOrk i$ tOO far out of adjustment, arCing may occur in

the output circuit of the tran§mitter becau§e Of the im.

PrOPe重Ioad. Under these circumstance§, reduce the

Setting of the HIGH VOLTAGE control (TlOl) on

the transmitter until the transmitter will operate with-

Out arCing.

(5) Note the reading on the coupling unit AN・

TENNA meter (M402). Change the B.ANTENNA

TUNING control in a serie§ Of 20-divi§ion increment§

in both direction§・ and at each incremen`al setting of

B, tune the A-ANTENNA TUNING control f。r

maxlmum ANTENNA current. Find the combination

Which gives maximum ANTENNA cur重ent.

(6) If the transmitter HIGH VOLTAGE ha§

been reduced, reStOre it to normal.

(7) Adjust the settings of A and B, aS neCeS§ary,

to make the LINE current§ at the transmitter and at

the coupling unit es§entially the §ame aS thev were in

§章eP (2).

ORiclNAし
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i. MONITOR OSCILLOSCOPE PICK-UP AD"

JUSTMENT. - The amplitude of the pulse ’On the

transmitter monltOrlng OSCilloscope with the MONI-

TORED CIRCUIT switch in the ANT (RF) position

is adjustable by means of capacitor C405 (figure 3-23)

in the Antenna Coupling Unit. A pulse amplitude of

about 25 divisions on the oscilloscope face for the up-

Per half of the oscillogram §hould be obtained when

the VERTICAL DEFLECTION control is §et for max-

imum. Adjust capacitor C40う, if neces§ary, tO Obtain.

this∴COndition. Increasing the plate spacing of C405

will decrease the oscillo§COPe Signal and vice versa.

Make certain the transmitter is off when going into

the coupling unit to make an adju§tment. Ground

LINK I with the capacitor-discharge rod as an added

Safety precaution.

ケMETER TRANSF6RMER ADJUSTMENTS. -

Ås de§Cribed iq Section 2, ParagraPh 17, the hair-Pin

loop tran§formers for the LINE (M401) and AN・

TENNA (M402) meters have been se〔 at the factory

for∴SteP-down ratios of lO and 20, reSPeCtively. It is

POSSible, however, tO reduce the step-down ratio by

half, Which will double the meter sensitivity. Thu§, if

the meter∴readings obtained under normal operatlng

conditions are at the low end of the §Cale, Where it is

difficult to make accurate readings, it is po§Sible to

double the actual reading by halving the meter multi-

Plying factor.

Two mark§ have been placed on the §lider arm, at"

tached to each hair-Pin §eCOndary, Which adjusts the

transformer∴SPaCing. In the case of the ANTENNA

meter, the mark which corre§POnd§ tO the greate重

SPaCing effects a step-down ratio of 20; lhis is set at

the factory. If it is necessary to reduce the ratio to lO,

the holding screw should be loosened and the slider

arm moved §O that the mark corresporiding to a smaller

§PaCing lines up with the side of the holding block

that i§ neare=he hair-Pin loop. Figure 3-23 shows the

de(ails of thi§ aS§embly.

For the LINE meter, the procedure i§ the same, eX"

CePt that the factory-Set ratio is lO, Which may be

reduced to 5 by increasing the transformer coupling

(decreasing the spacing).

Whenever these changes are made, the meter de§ig-

nation plates should be reversed to indicate the cor-

rect mしIltiplying factor.

んSET-UP FOR OPERATION WITH ANTENNA

RESISTANCES OF LESS THAN 25 0HMS.一If re"

quired, the Antenna Coupling Unit can be set up to
work with antenna resistances of less than 25 ohms.

ORICINAし

There are two possible approaches toward accompli§h.

ing this end. (In either case, the "T,, network i§ u§ed.)

The first method is to extend血e curve§ Of figures

3-25 throしIgh 3-29 (by approxinlation) to cover lower

antenna resislanCe Values, and to utilize them a§ far as

、POSSible. In this attemp`, u§e the curves in the §ame

manner as de§Cribed for the higher antenna resistances

in paragraph§ C through c, PreCeding. Antenna react-

ance will in all probability be a negative value between

zero and lOO ohms and variation l of the ‘《T’’network

will be the one to try. Generally, the capability of any

of the fourくくT,,一netWOrk variations to match a low

resistance antenna will be limited by the tuning range

of the §erie§ inductance L401 (A-ANTENNA TUN-

ING) who§e reaCtanCe is designated Xl. It will be

noted that the broken-1ine XI CurVeS tend to rise sharp・

ly toward the lower antenna∴reSi§tanCe region of the

chart§. If it is found that the desired setting is impo§・

sible, tum tO 〔he second method, Which follow§・ [AIso,

if the desired §etting is attained, but i§ found to neces-

sitate an adju§tment Of A-ANTENNA TUNING

(L401 ) near maximum, better efficiency will probably

be obtained if the §eCOnd method is used.]

WARNING

IN THE FOLI.OWING ADJUSTMENTS

OBSERVE ALL SAFETY PRECAUTIONS.

For the second method, COnneCt for variation l of

the "T,, network and then add a connector between

C403 and C402. This will put the two serie§ CaPaCltOr

combinations C401.C402 and C403・C404 in parallel.

Then, if an r-f bridge and accessories are available・ §et

them up a§ described in paragraph g, PreCeding, and

§earCh for a null by making individual rough check§

on the A_ANTENNÅ TUNING and the B-ANTEN-

NA TUNING controIs and then refining them. Try a

series of increments on the B-ANTENNA TUNING

control in one di重eCtion. For each B increment re-

adju§t the A dial for best approach toward a null. In

this manner the correct direction of adjustment for

B_ANTENNA TUNING can be established. When

this ha§ been done, COntinue the increment§ Of B-

ANTENNA tuning with corre§POnding readjustment

of A.ANTENNA TUNING until the best possible

null is obtained.

If an r-f bridge is not available, u§e the meter-

readihg p重OCedure as de§Cribed in paragraph b (2)

through (7).

曇」午1
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〇〇°○○ ������十十」“ ���oき ��� �� ��謹。 � �� ��� ��〇〇〇 

』　† ���� � �仁王 �� �� � � ��○　○ ��トト　音 ��十 一「-- 

H十十 �� ����� ��������†」 �音　トトト音　音 �� ������○ ���� 

臨調O ��� �」「- �� ���VA �� � � �雄壷 ��⊥丁÷「 ��○ �� ��i工 ��五十 師▲ 

暮,。00 �� �� ��� ��������RI �A丁Ib 

〃雪 ��闘。謁 ���� � ��詰 �+! �〃 � �÷ �� �� 

一一I ∵∴ ‾i音　+ �〇〇° � �������� ��。註案 

音」∵. ��† ���」十+十 ���二王 工事 �� �∴∵ �� ��∴ � ��園丁　　十・ �� �� � � �� � 

電’ �� ��� ���† �∵ H十‾ �� �一一一十十 �」臆+ �†† �一〇 �二十 ♯ �� �� ��○ �○○ �“““〇° �� � 

.幸二 ��� ������ �土十 ��� ���亡霊 ��‾つ十 �� � � � � � 

一十置 �� ���○ � ��:士子 音臆し ��� �� �古宇 �†重 �○○ 玉出 �� �� �� � � �十十 �○ � 

十　葛 ��○○ �� ��� ����������十二 ��� �� ��" � � � � � 

÷‾ ∵.‾丁「 �� ����∵∴∴ ���品 ��i � � �一十」　l」- �� �� �� � � � � � 

〇〇〇霜 ����� �†十 �吊音」音、 �十　・ ��十 �� �� � � �○ �○ � 

轄 ��白「 �� ��� ��� ��� �� �ー　　」、† � � �l# �’骨 ��" �� � � � � � 
山 ��仁十 ���音　　音白書 ���十十⊥ ���∴∴ �� �一・一十▼ �十　十÷十 �千手だ ��二言 ��t音 �� � � �。雪 � � 

キト �" �・,∴ ��一　言十 ���「 ��� ��� �� �ヽ-　l �1.巨 � �詰 �十† � � �� � � � � � 

」臆十 十十 ��� ���÷.華 ��士 ��斗 �" � �� � � � � � 

∴ ���細雪。岳 ���〇割 ��○○ � �� �十十で　ヽ十〇音 ��‡ �∴ �雷十」 冊 �� ��〇°" ��“ �〇° � � 

〃 ��� � ��土 ��� �� �.i十㌦と ��� ���∴ �音十 �○○謹 �� � � � 

半 十十 � �十十 �� � �� ��� �� � �〇十丁臆i �� � ��⊥葛 �� �� � � � 

○○ ��iH　十 ��� ��」十十 �÷∵ � �。謡 ��ト音 �† � �� �� � �○ � 

漢“ ��十号 1÷ �� � �� ��� ��� ��」- �宇土邑十 「-○○I �千十 �_貰 ‾‾‾」‾‾十十十 丁十〇〇「’ ��∴ � �� � �� � � � 

†, � ��十十 ��� ���十」 ��� �� � � �苛# �� � �� � �� � � � 

) ��干　上‖こ ���○ � �� �� �1 � �∴!∴二 �� �.臆」十十 �� � �� �� � 

○〃蹴 �� � ����帯 ��丁o許 ��� � � �� � �� � �� �� � 

古書 � �� ��輔 �ーVAR ���������讃 �� �� �:ヽ �� � � � �� � 

“ �○ �" ��� � �����“ � �� �○○軸 ��○○ ��○○調 � �� � � ���“ � 

"雪 � �� ������ ���� �� �� � � �� � � �� � 

〇〇　　〇 ���“　　　　　○り �����〇° ���� ��○○ �� � ��○○ � � ���〃 �“ 

○○-" �� � 

雪O〃 � �� �� �“ � �� � � �� � 

〇〇〇 �� ��� ��� ��○○ � ��○ � ��“○ �� � ��○○ � � �〇〇〇〇 �� �○○ 

○ � �� �� � �○ �� �� � �� �∴　∴ �� �� �“ � �� � � ��○ � 

ー」一書1 ��� � �� �十十 �� ��士 トト � � ��� � � �� � � �� � 

○○ �○ �○　　○ �� ��� �〃 ����� ����〇〇〇 ��� � ��〇°○ �“ � ��� �○ 

" � �� ��� ��○ �� � � �� � � ��○○ � 

十十 ��� �� � � ��白 ��一十 � �� ��O雪 � � �� � � �� � 

〇° �� � � �� ��� �� �� � � �� � � �� � 

“Ⅲ �� �� � �� � �i〇十“ ��“ ��○○ � �� �� � � �� � � �� � 

“○ � � �� � �“〇〇〇 ��雪o � 

輯 ��†」 �� � �� � � �� ��掌 �÷∴∴i、 ド〇、 �� �� � � �� � � �� � 

玉 ��…串 ��� � �� �o　i ��十‾ ��○ � � � � �� � �� �○ � ��音T �甘 

○○ ��o軸輸 �� � ��○○ ��� � �� �� � ���再青惰 ��丁 �io札 ��“- � � 

言耳 ���i十十音 ��� ���l音・丁 �� �音千言苦† ���������� �� �∴∴ 

〇　　二 �� �!†　.音 �� �� �“ ��“ ��○ � ���○雪 

一一」 ��∴∴ � �� � � �� �� � �� ��〃 � � �� � � �� 

○○ ������〃 ��� �� � ��○○ �� ��○○ ��細事 � ��� 

○　誌 ������ � ��on �� � �� �� � �“ � � � � �� 

古市 �黒 ��I � ��� ���音　　十†白　　音 �� �� � � �� � ���∴二二 

十「 ���� ����丁Io ���動I ��� �� �� � ��○ �○ � � �� �十十十 

古 �� � �����������」 �� �� � � � � � � 

○ ��� �� �� � �� �� � �叫“" �� �� � � �� � � �� 

- �� �� �〇〇〇 �� ��“ � �� � � �� �� ��○○ � ��○○ �○○ � � ��"。。山喜 

○細 � �〇〇°軸 �� � 

○○ � � � � �� � 

○ ��○ �� �“ � � �� � �� � � ��_†十「」H �� �� �○ � �� � � ��○ � 

○○軸 �� � �� � �� � � � �富 ��十王 ��雪○ � � ��○○ � �謡。雪 �� � 

〃○○ �� ��書〇〇〇° ��� ��“ �〇° �� � � � � �� ��○軸 �� ��○軸 � � �� � 

十 �○○軸 ��〇〇° ���○○〃 ���○○ �� �� � � �� ��〃 ���○○ �〇〇〇 � �“　〇〇〇 ��" �○○ “緒 �� ��" �� �○○ �〇〇〇 � � �� � 

○○粥 ����#l ��� ��� �� �� �� ���� �� � � �� � 

○ ��⊥」十十 ��� �� � �� �� � �i告」十十 �� ��音†“音 �� ��〃 � � �� � 

十「 �� �十音 � � �音音十十 ��� ��� � � �� �� �� �� �� � � �� � 

「工 �� �二手 ��「十, ��音「十十日・ �����語。 � � �� �� �� �� �� � ��� � 

」十十 ������士 �� �� � � �� �� �� �� � �〇°○○ �� � 

士 �� � �_十千二 ��� �����拝 ��� �.「‥ ��〇日 �� �� �� �○ �t �� � 

∴ ・ト � � � ��⊥十十十H ���� � � � � �十十 � ��“ �� ��� � � �↓÷十 �� � 
十 ����� ���� �i農十十日 ��音譜音 ��○閣 ��� �“ � ��� � 

二王土 �� � � ��語 �」」( �十 � � � �〇十l � � � � �� ��†十十十 ��十⊥‾「‾ �� �� �� 

十「+ �� ���音　十丁 ������十一ト �� � �� ��一十」　音 �� ��」」し �� ��一一一」一 
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lNiTA○○ATiON Cc-273-1 1

丁_325日/[PN

“○ �� ��〇〇〇〇〇 ��� � � 

醇 
〃 ����� �� ��� �� ��� ����� �� ��� �� � �� � �軸講書 

Oi○○ ��� �� ��� ��� �� ��† ��� ��� �� ��○○ ��� �� ��� 

uo ��� �� ��� � � 

〇〇〇〇〇〇 ��� �� ��� ��, �� � ��○○ ��� ��○ � ��〇〇〇 ��� �〇〇〇 �� � 

謹。 ��� �� �� � �� � �� �� � �� ��� � �� � � 
○雪 � � � �� ���○ �� ��� ��○ �� � ��○ � �� ��○○ � ��○○雪 ��○○ �� � �〃 � 

○○▲○皿 ��� ��○ ��� �� �� �○○ �� �○○ �� �� � ��〇〇〇 ��� � �○○ �� 

" � � ��〇　　° ��� �� ���○ ��" �� � ��○ �〇〇〇〇〇 ���� ��� �� ��� � 

○ � � 

○ �� � �� ���○ ��〃 ��� � ��○ �〇〇〇 ���〇〇〇 � ���� � ���� ��� � �」 

〇〇° ��○○ �� ����� �� ��り○ ��子 �� �" ���○ �〇〇〇 �� ��〇〇〇 � ��○ ��○○軸 ��� �○○ �00○○ 
ii　「 ���� �� �� ���� � �� �� � �� ��〇〇〇醒 ��� � � 

○ �○ �� �� � ��〃 �� ��� � �。。"。。案 

。雪 � � � ��○調〇〇〇〇〇 ����� ��� � ��軸○○ ���� �〃 �� � �� ����鞘 ��� 

一・一VA ��RIATl �����ON4i ���� �� ��� �� ����� �� 

1〇、[ ��� ��� � �○○ � �0　00 �����〃 � ���� ������� 

○ ����� �’　一丁園丁 ������ �鞘" ����十H ��� � ��� 

漢。。調 ��○○ �� �����〇°○ �� ��� ����� �〇　　　　〇〇 ���� � �" �○○ ���� �� � �� ��oさ 

○○○○。 ��○○ �� ��"謹。○○。描 ���� � ������ �� � ���� �� � ������� ��○ �� ○○ � �○○ �� ��,岳〇〇〇〇〇〇〇 ����○ �, ��� ����� �o　　　　動o ����� � �一〇〇〇〇 ���� ��� ��" 

○○ �� ���� � ��� ��� ���○ ����� � � ����i† ��H � �� 

十十 ���端〃 ���� ��� ��十-↑ � ����鵬○ �� � �� 

〇〇〇 � �○○ �� �� ���“○○置 �� ���,　-†「「‾ ��� ���� ��� �� �, ���� ��� �〇〇〇〇〇〇 

〇〇〇 � �○○ �� �� ��○○雪　“○○ �� � ��� ��� ��� ���� �� �" ����○○ ��○○ ��uo調oo 

○雪 �� ��○ ��調“輪軸○ ��○○ � ��� ��� ����‾十十十°・ ����� � ����" �� � � �○ �� 

○○ �○○ �� �� ��〇〇〇°○　　○ �� �†i ��○　　討 ����○○uO ���� �� � ��� ����○○ ��“〃 �“ �"晴 � ��○ 

千十† ��l � ���鞋 ���� �� � � � �� 

‡十　、 ����○○ ��� ��○○ ��○○ �� � � � ��〃 

○○ �○○ �○〃 �� ��○ ��� �� ��, �〇〇億〇 ��� ������� ��� ���� �� ��“○○ �○○ ��○　○ 

○ �○雪 ��� ��� ���� ��� ��� ����� � �� �○○ �� 

○雪 ���○ � ��� � � ���† �十十十 ���H音 �����○ �○ �� � �� � ○○ � �〃 � � �� ��!○○。齢○○ �� �○○ ��� � ��○ � �� � ���○○ ���○○鞘○ ����� ��� � �� �○○ 

○ � ��� �○○ ��� ������†十十十 ��� ����� ��� � �� � 

十 �� �� �○○ ���「 ����○○E ���� � �� � 

。葵。粥。。 �� � ��� ����� �� �� �÷十十十 ������� � ��○ � ��� 

〇〇〇〇 ��○○ �� �� �� �yA � �▲　　● ����3 ���� ��○ま ��, �N　　O ���○○ ������� ���� � 

○○ �� ��! �������������" �� ��○○ �○ ���○○ ����� �� �� �� �調〃 

○○ �� �� ����� �������� �� ��○ � ��� ������� �� �� �○○ 

○○ � ��○鞘詳　記開墾 �������� ��十 �� ���� ���� ��� �○○ ��� 

○調○○ ����十日’ ��� �� �000章○ ���� ��� �○○ ��� 

漢“。。, ��○○ �� �� ��� ��� � ����〇〇〇〇〇 ����〇〇〇臆- ������ ���� � �� � �〇〇〇 ���○○ 〇〇〇 ��� �� ��○○い〇〇〇 ��� � �轄○ �� �� ����○○ ���� �◆ �○○000 ���� ��� � �軸o ���○○ 

〇〇〇 ��� ����晴〇〇、〇〇 ��� � � �� �� ����○●〃 ���� � �〇〇〇軸 ���� ��� � � ��〇〇〇 

○雪 ���� � ��� ��� �� ���� �廓 ��○ ��� ���� ���� ��� � 

鞘○ ��○○ �� �� ��� ��� � �� �� ���� � �� �� � ���� ���� �○○ �� �○○ 

○ �� �� � �� ��○　○ ��, �� �� �〇°○ ��� � � ���� ��� � � �� � 

含O �� �� �○○講 �� � �� ���� � �� � �○ �� 

〇〇〇 �� �� ���� ��○○ �� �� � ��,含 ��“○　○ �� �○○ ��� ��○○調 ���� �○　○ �� � �○ ��〇〇〇 

○動 ��○ � ��� � � ���� �� � � �○○ �� 

○○ ��○○∃ �� ��○○ � �○○ � �� 

十 �� �� �� � ��� � � ��† ��○軸 �� �� � 

○ �� � ���� �� �� �� � �� �� ��" �〇〇〇〇 �� �� � �� � �〃 �� ��〃諾 � 
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§EC丁ION 4

OPERATION

1. 1NTRODUCTION.

A Ioran station mu§t COnSistently transmit unifo重m

and accurately timed pul§e§, and the transmitter i§ Only

One Of several uni〔§ e§§enlial to the lran§mi§Sion§. (Re・

fer to Seclion l, ParagraPh 2, atld Section 2, ParagraPh

l・ ) For this reason, OPeration of the t重an§mitler CannOt

be ∞n§ide重ed a sepa重ate P重OCedure but must be in-

COrPOra〔ed as part of the ope重aling routine for a com-

Plete station・ The operation of the timing, SWitching,

and auxiliary equipment is cove重ed in the reapective

ln§章ruCtlOn manual§・ Normal operation of the trans-

OR○○l NAL

Seclion 4

P〇〇agraph l

mitter indude§ a Start-StOP PrOCedure, OPerational ad・

JuStmentS, and monitoring.

Normally, a tranSmitter i§ OPe重ated for an extended

period of time, the period being dete重mined by an

adopted time-§haring schedule for the two transmitters

of a §tation. Starting and stopping procedure§, then,

represent a rela`ively small portion of the operating

routine. If the voltage regulator is operaling properly

and the input line-VOltage changes a重e Withjn the oper-

ating range of the重egulator, all voltages’if initially

correct, Will remain so. However, §hould it be nece§-

丁A回し格　4〇〇

〇PERATIONAしCONTROLi

TRANSMiTTER 

NAM置 �§YM〇〇〇 �書UNC丁loN 　● 

肌重N �SlOl �Start.stopcontrol 

F重LAMENTS �S103 �Start-SIOPCOntrOl 

LOWVOLT-BIAS �SlO4 �S‡art-SIOPCOntrOl 

HIGHVOLT �∴　SlOう �Start・StOPCOnt重Ol 

FILAMIENTVOI.TAGE �TlO2 �Voltagecont重o重 

PLATEVOLTAGE �TlOl �Voltagecontrol 

IND重CATORLIGHTRESET �SlO6 �0ve重loadぐonl章Ol 

INDICATORI.IGHTRESET �SlO7 �0veきloadc○nt重ol 

重NDICATORI,IGHTRESET �SlO8 �Overloadcon(rol 

OVERLOADI.OCKOUTRESET �SlO少 �Overloadcontro〇、 

OSCILI,OSCOPETRIGGER �Sl17 �Monitorcontrol 

MONITOREDCIRCUIT �S116 �Monitorcontrol 

VERTICALDEFI.ECTION �R128 �Moni書0重contrOl 

S121 �Mele章SWitch 

S120 �Meter§Witch` 

Sl14 �Me書e重SWi章Ch 

Sl10 �Meter§Witch 

Sl12 �Me章erSWi章Ch 

Slll �Mete重§Witch 

Sl13/ �Meter§Witch 

Sllう �Meter§Wi書Ch 

YoLT▲GE　REGuしATOR 

OUTPUTVOLTAGE �K2う01 �Circuitbreakerswitch 

S2う03 �Disconnect§Witch 

S2う04 �Meterswi`Ch 

R2う02 �Voltageadjusle重 

SENSITIVITY �R2う03 �Sensilivitycontrol 

4鵜1
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MAIN
ISIOI)

BIAS CONTROLS, 
COVE R REMOVED

F i g u r e  4 — 1. T r a n s m i t t e r  C o n t r o l  P a n e l  

TABLE 4 - 2
PANEL-MOUNTED NON-OPERATIONAL CONTROLS

N A M E S Y M B O L F U N C T I O N

E X C I T E R  A S I  1 8 P o w e r  s w i t c h

E X C I T E R  B S I  1 9 P o w e r  s w i t c h

D B L R  P L A T E  T U N I N G A T u n i n g  c o n t r o l

1 s t  I P A  P L A T E  T U N I N G B T u n i n g  c o n t r o l

2 n d  I P A  P L A T E  T U N I N G C T u n i n g  c o n t r o l

P A  P L A T E  T U N I N G D T u n i n g  c o n t r o l

O U T P U T  T U N I N G F T u n i n g  c o n t r o l

s a r y  t o  o p e r a t e  t h e  t r a n s m i t t e r  w i t h  t h e  r e g u l a t o r  d i s -

c o n n e c t e d ,  o p e r a t i o n a l  a d j u s t m e n t s  w i l l  c o n s i s t  o f  r e a d -

j u s t i n g  t h e  F I L A M E N T  V O L T A G E  a n d  P L A T E  V O L -

T A G E  c o n t r o l s  t o  c o m p e n s a t e  f o r  l i n e - v o l t a g e  c h a n g e s .  

T h e  i n t e r v a l s  a t  w h i c h  t h i s  m u s t  b e  d o n e  d e p e n d  o n  t h e  

s t a b i l i t y  o f  t h e  p r i m a r y  p o w e r  s o u r c e .

M o n i t o r i n g  c o n s i s t s  o f  o b s e r v a t i o n  o f  t h e  t r a n s m i t t e d  

p u l s e  o n  t h e  t r a n s m i t t e r  o s c i l l o s c o p e  a n d  o b s e r v a t i o n  

o f  t h e  t r a n s m i t t e r  m e t e r  r e a d i n g s  t o  e s t a b l i s h  t h a t  o p e r -

a t i o n  i s  n o r m a l .  S i n c e  t h e  u n i f o r m i t y  o f  t h e  p u l s e  t r a n s -

m i s s i o n  i s  a n  i m p o r t a n t  r e q u i r e m e n t  o f  t h e  l o r a n  s y s -

t e m ,  t h e  n e c e s s i t y  o f  a d e q v i a t e  m o n i t o r i n g  c a n n o t  b e  

o v e r e m p h a s i z e d .

4-2

A s  a  p e r i o d i c  a n d  s y s t e m a t i c  r o u t i n e ,  m o n i t o r i n g  

p r o c e d u r e s  a r e  d i s c u s s e d  i n  d e t a i l  u n d e r  " O p e r a t o r ’s  

M a i n t e n a n c e ”  i n  S e c t i o n  5 .  I n  t h i s  s e c t i o n ,  h o w e v e r ,  

s p e c i a l  s t r e s s  i s  p l a c e d  o n  t h o s e  i n d i c a t i o n s  w h i c h  g i v e  

i m m e d i a t e  i n f o r m a t i o n  a s  t o  n o r m a l  o r  a b n o r m a l  o p e r  

a t i o n ,  a n d  u p o n  t h o s e  i n d i c a t i o n s  f o r  w h i c h  t h e  o p e r  

a t o r  c a n  m a k e  a n y  n e c e s s a r y  c o r r e c t i v e  a d j u s t m e n t s .

2. PRE-OPERATIONAL REQUIREMENTS.

W h e n  t h e  e q u i p m e n t  i s  r e a d y  t o  b e  p l a c e d  i n  n o r m a l  

o p e r a t i o n ,  i t  i s  a s s u m e d  t h a t  b o t h  t r a n s m i t t e r s  h a v e  

b e e n  c o m p l e t e l y  t u n e d  a n d  a d j u s t e d  f o r  s i n g l e -  o r

ORIGINAL
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F;gure 4-2. VoIiclge ReguIolor, f′onl PoneI

double-Pulsed operation as described in Section 3’Para-

graphs 9 and lO. Only those control§ listed in lable 4○○1

Should then be used by operating personnel, and those

Panel controIs li§ted in table 4-2 (in addition to all

COntrOIs mounted within the transmitter) sh(うuld be

left as set during installation and the initial operating

PrOCedure.

3. TRANSMt丁T暮R CONDITIONi.

Under normal station operating procedし1re, a loran

transmltter may be kept in either a stand-by or operat一

重ng State. As indicated in paragraph l, the two trans-

mitters of a station will generally be operated on a

time-Sharing basi§; it is extremely important that

Change-OVer PrOCedし一re from the s〔and-by to the operat-

1ng COndition be accomplished in a minimum of time.

a. STAND-BY CONDITION. -　When a tran§-

mitter is in the stand-by condition, the various con-

tro]s, e〔C., muSt be in the position§ described below.

( 1 ) The transmitter and voltage regし一Iator §hoしIld

be completely tuned and adjusted in accordance with

the instructions of Section 3, ParagraPh 9.

(2) All switches should be in the ON position,

With the exception of the MAIN switch on the trans_

(3) LINK A should be in the LINE po§ition, SO

that the transmi§Sion line is comected to the trans_

(4) If the stand-by transmitter is to be placed in

ORicINAL

ieclioh 4
Paragraph 2

OPeration within a short time, an altemative arrange-

ment woし一Id be to place the LOW VOLT-BIAS and

HIGH VOLT switches jn the OFF position, and the

MAIN and FILAMENTS switches in the ON position.

b. OPERATING CONDITION. - When a trans"

mitter is in the operating condition, the following

mし1St be in effect:

( 1 ) The transmitter and voltage regulator should

be completely tし1ned and adjusted in accordance with

the instructions of Section 3, ParagraPh 9.

(2) LINK A shoしIld be in the LINE position, and

the links in the terminal box should be in such posi"

tion that (a) the transmission line from the tran§mitter

is connected to the transmission line in use and (b)

the monitor line to the tran§mitter is connected to the

monitor line from the coupling unit.

(3) All switches §hould be in the ON position.

4. Op職ATiNG, STAND・BY, AND ⊂HANc格。OVE脈

pRO⊂置DURたる.

a・ OPERATING TRANSMITTER. - To place a

transmitter in operation, Perform the following steps:

(1 ) Connect LINK A in the transmitter PA com.

Partment (figure 5--4) in the LINE po§ition.

WARN音NC

OBSERVE ALL SAFETY PRECAUTIONS

AND GROUND ALL EXPOSED CIRCUITS

4-3
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WITH THE CAPACITOR.DISCHARGE

RODS PROVIDED.
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(2) Connect the link§ in the terminal box so

that the transmission line from the transmitter i§ COn-

nected to the transmission line in u§e, leading to the

Åntenna Coupling Unit. The monitor line link should

al§O be in the position which connects to the trans-

mitter being placed in operation. Figure 2-16 shows

a plan view of the terminal box. If it is a§§umed that

LINE 2 i§ the one in use (through the link connection

in the coupling unit), TRANSM. 1 would be the

OPerating transmitter, While TRANSM. 2 is connected

to the spare LINE l. Note that the MON. LINE is

connected to TRANSM. 1.

(3) Place the MAIN, FILAMENTS, LOW
VOLT-BIAS, and HIGH VOLT §Witche§ in the ON

PO§ition.

b. STAND-BY TRANSMITTER. - To place a

tran§mitter in the stand-by condition, the following

ProCedure is recommended :

(1) Connect LINK A in the PA compartment in

the LINE position (§ee figure 5-4).

(2) Place the MÅIN switch in the OFF position;

Place the FILAMENTS, LOW VOLT-BIAS, and
HIGH VOLT switche§ in the ON position.

(3) Routine operational check§ On the §tand-by

unit are described in Section 5, ParagraPh 2.

C. CHANGE-OVER OPERATIONS. - To change.

OVer OPeration of the transmitter§ and place the §tand-

by unit into operating condition, Perform the follow-

重ng Step§ :

( 1 ) De-energize the operating tran§mitter by plac-

ing the MAIN switch in the OFF position.

(2) Observing all safety precaution§, Change the

links in the terminal box so that the transmi§Sion line,

in use and the monito重Iine are both connected to the

transmitter to be placed in operation.

(3) Put the stand-by transmitter in operation by

Placing the MAIN switch in the ON position.

5. MONITORINC PROC格DuR格§.

4.. METER READINGS AND VOLTAGE AD_

JUSTMENTS. - At interval§ PreSCribed by the adopt-

ed operating procedure, all meter readings should be

logged and checked against the readings Iogged during

the initial operations described in Section 3, Para-

g重aph ,.

If the LINE meter∴reading, With meter switch SllO

in the FIL PRI po§ition, Varies from 230 volt§ at any

4一審

OPERATION

time, it should be corrected by mean§ Of the FILA-

MENT VOLTAGE control.

If the PA PLATE voltmeter∴reading varies at any

time from 15.5 kv, it should be corrected by means of

the PLATE VOLTAGE control.

If any of the other meter readings vary appreciably

from the values initially logged, Or if the trend of a

Series of重eadings on a particular meter indicate§ that

the reading§ Will become far removed from the logged

value, the transmitter should be shut down and the

Stand"by unit placed in ope重ation. Section 7 covers the

PrOPer COrreCtive mainlenanCe PrOCedure to be applied

to the defective transmitter.

b. OSCILLOSCOPE INDICATIONS. - The use of

the monitor oscilloscope for trouble-§hooting the tran§・

mitter is described in Section 7. Except when used for

SuCh purposes, the oscilloscope of the operating unit

Should be adju§ted to monito=he output pulse of the

transmitter; meaSurementS Of the output pulse should

be made at intervals prescribed by the adopted moni・

toring §Chedule. The settings of the oscilloscope con-

troIs for this purpose and an oscillogram of the wave-

form which should be obtained on the §COPe are

Shown in table 4-3・ If the measured pul§e doe§ nOt

agree with. the oscillogram shown, the tran§mitter

§hould be de-energized, the sland-by unit placed in

OPeration, and corrective measures taken.

No青e

If the PA OUTPUT pulse is ab§ent Or is un.

Stable, the frequency generating unit divider

Circuit may be defective. If the pulse is un-

Stable, SⅥ中Ch the monitoring oscilloscope to

its 4R sweep, and, With the sweep delay dial

§et tO abou章30 microsecond§, Observe the in・

dividual r-f cycles. They §hould be stationary.

If they move horizontally in any mannerタthe

divider operation is defective. Refer to Sec・

章ion 7, pa重ag重aph 4.

It is to be emphasized that in this oscillo§COPe

measurement,重ea§Onable care must be exercised in

Observing the scope pattern and reading the SWEEP

DELÅY dial, if accurate and repeatable results are to

be obtained. When making any observation on the

SCOPe Patte竺, aVOid parallax by having the eye direct-

1y in line with the point being ob§erVed. This is easily

Checked by noting that the reflection of the eye on the

SCreen is directly on the point at which the patte重n is

being ob§erVed. Keep章he FIL PRI voltage and the PA

PLATE voItage exactly at 230 volts and 15.5 kv, re-

SPeCtively, by mean§ Of the FILAMENT VOLTÅGE

and PLÅTE VOLTAGE controIs during all ou〔Put

ORIOiNAL
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TA寄書と　4_3

MONiTOR OSCl○○OS⊂OP各　OPERATION

ie`書ioh 4

Paragraph 5 b

CONTROし　NAM各 �SYMロ○○ �POSITIoN �OSCI○○OGRAM 

MONITORED　CIRCUIT �S11` �ÅNT(RF) � 

OSCILLOSCOPE �Sl17 �EXCAo重EXCE* �∴: 子ら∴:: ∴∴ ∴∴∴ ∴: 言上 漉 く溺国書国際 顎か :∴ ∴∴ ∴∴ ; 絹くり。 � 

VERTICAI.DEFLECTION �R128 �Asrequired 

SWEEP　LENGTH ��100卑SA 

R　SWEEP ��DEL 

TRIGGER　SOURCE ��EXT 

MARKERS ��Z　重N 

VIDEOATTENUATION ��OFF 

HORIZONTAL　CENTERING ��Asrequired 

VERTICAL　CENTERING ��Asrequired �PulseWidth:404§±1卒 

INTENSITY ��Asrequired 

FOCUS ��Asrequired �RiseTime:21Iふ§±1I↓§ 

*Depends on exciter in u§e; for monitoring double-Pul§ed operation, alternate trigger§ Should

be used as fir§t One OutPut, and then the other言s monitored・

Pul§e-Shape measurements・ This will eliminate the

§mall secondary effects which changes in the§e VOlt-

ages have on the pulse shape.

To measure the rise time and width of the output

Pul§e, Perform the following step§:

(1 ) Adjust the VERTICAL DEFLECTION con-

trol until the upper half of the waveform occupies

e糊〆ly 20 divisions on the calibrated §Creen Of the

SCOpe・

(2) Tum the SWEEP LENGTH control to the
lOO卑§ 25 R position, Select a convenient vertical cali-

bration line on the scope face as a reference, and rotate

the SWEEP DELAY dial until the leading edge of

the pulse crosses the reference line at the lO-PerCent

level (two divisions above the baseline). Record the

reading of the SWEEP DELAY dial.

Nole

If the lOO-kc timer signal is used as the fre-

qし1enCy COntrOI soし1rCe, the r-f cycles observed

Should be stationary. If they move horizontal-

1y, Off・freqし一enCy Oし1tPし1t and defective divider

OPeration are indicated・ See Section 7, Para-

g重aph 4・

(3) Rotate the SWEEP DELAY dial　`lntil the

leading edge of the pulse crosses the reference line at

the 90-PerCent level (18 divisions above the base line)

and note the new reading on the SWEEP DELAY

oRIGiNAし

dial. The difference between the new and the p重e-

Ceding reading is a measurement of pulse rise-time.

See figしIre 2-19 for an illu§tration of the pul§e rise-

(4) Measure the difference in readings obtained

on the SWEEP DELAY dial with the dial set so that

first the leading edge and then the lagging edge of the

Pulse cros§eS the reference line at the 50"PerCent level

(10 divisions above the ba§e line). The difference in

readings i§ a meaSurement Of pulse width.‾

When taking the above pul§e-Shape measurement§

on a transmitter which is being double-Pulsed, addi-

tional precaution must be observed in making the

varioし1S amPlitude observation§. This i§ neCe§Sary be-

CaしISe the pul§e amPlitudes vary a small amount be-

tween point§ Of cross-OVer Of the two pulse rates. To

minimize the effect on the results, all readings should

be taken at as near the same instant of the cross-OVe重

interval as possible. Becau§e the pulse amplitude

Changes lea§t raPidly about half-Way between cross-

OVerS, it is recommended that this point be adopted

as the one at which to take reading§・

c. OVERLOAD INDICATIONS.

(1) TRANSMITTER.一In the event of momen-

tary overloads in the transmitter which do not recur,

the overload circし一its in the transmitter operate and重e-

Set themselves aし1tOmatically. The only operational pro-

Ced¥1re neCeSSary is the resetting of the indicating cir-

Cし1it a§ eXPlained in sし1bparagraph (a) below. Three

4-与
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repea〔ed overloads within 15 seconds cause a lockout of

the automatic reset circuit and remove high voltage

from the transmi〔ter until the circuit is manually reset,

as describe`=n sし1bparagraph (b) below.

(a) MOMENTARY OVERLOADS. - If a mo_

men〔ary overload occし1rS in the transmitter, high vol_

tage is removed from the transmitter and the red HIGH

VOLTAGE indica〔Or lamp goes oしIt. At the same time,

One Or mOre Of the overload indicator lamp§ eXtinguish

to inform the operator in which circuit the overload

has occし1rred. The overload circuit is reset automatically

af〔er two seconds, and high voltage is restored to the

transmit〔er. The red HIGH VOLTAGE indicator lamp

relights. The overload indicator lamps remain out,

however, until their associated INDICATOR LIGHT

RESET buttons are pre§Sed. Repeated overloads in the

§ame §tage may be indicative of an aging tube. All

OVerloads sho↓11d be logged・

4-6

O PERATION

(b) RECURRENT OVERLOADS.一If an

OVerload recurs three times within 15 seconds, the auto-

matlC∴reSet Circuit will be locked out, and it will be

neces§ary tO PreS§ the OVERLOAD LOCKOUT RESET

bし一ttOn 〔O re§tOre high voltage to the transmitter. When

repeated ove重Ioads occur, the transmitter should be de-

energized, the stand-by unit placed in operation and

the source of troしIble inve§tigated, aS described in Sec-

tion7.

(2) VOLTAGE REGULATOR. - The voltage

regulator is provided with a manually operated air cir-

Cuit breaker, K250】. In 〔he event of an overload the

Circuit breaker trips to the OFF position and the in-

dicator lamp I2501 goes oし1t. The circuit breaker is re-

Set by switching it to the ON position. When repeated

OVerloads occしIr, the stand-by transmitter should be

Placed in operation and the source of the trouble in-

VeStigated, aS described in Section 7.

ORtOiNAL
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§EC丁ION 5

OPERATOR′§ MAINTENANCE

1. ○○Nt脈Aし.

Periodic maintenance and checks of the §tand-by

transmi〔ter are neCeSSary in order that the unit be

ready for operation at the scheduled change-OVer time,

Or in case of failure or breakdown of the operating

transmitter. Under normal operating condition§, COm-

Paratively little trouble may be expected from this

equlPment. However, Since the loran system requires

that there be a minimum of time when no signal is

transmitted, and that the signal transmitted be con-

§istent, §PeCial care must be taken by operating per-

SOnnel to insure continuous operation of the system.

2. MAiNT[NANC格　OF STAND〇回Y †RANSMIT○○R.

The stand-by transmitter §hould be placed in opera-

tion at least once during each stand-by period of the

adopted time-Sharing §Chedule set up for the two

transmitters in a station.

a. OPERATIONAI. PROCEDURE. - In order to

Place the §tand"by unit into operation for the §Ched-

uled maintenance check, u§e the following procedure:

(1) Place LINK A, located in the PA apmpart-

ment (see figure 5十か, in the DUMMY position.

(2) Place the transmitter in operation, a§ de-

SCribed in Section 4, ParagraPh 4.

b. MONITORING CHECK. -　To determine

Whether or not the §tand-by t重anSmitter i§ functioning

PrOPerly, the following check§ Should be made:

(1) Check the voltages li§ted at the beginning of

table 5-1 for the correct value§, a§ indicated. In gen-

eral, if all voltages were correct initially) they will re-

main so, PrOVided the line voltage regulator is oper-

ating properly and the input line voltage variations are

Wi〔hin the士10 percent range which can be handled

by the regulator・ If a particular voltage ha§ Changed,

readjus〔 it Ⅵ′ith the appropriate panel or intemal con・

trol as described in Section 3, ParagraPh 9.

(2) Check the values of currents listed in the

SeCOnd part of table 5-1 against the indicated typical

Values or, mOre Preferably, again§t Values Iogged for the

Particular transmitter during initial operation. A cur-
rent readingwhich is重adically different from typical or

§hows a progre§Sive change from one stand-by check to

another probably indicates an impending failure and

Should be investigated. Replace any tube which gives

an indication of going bad. The method for replacing

the va重ious tubes i§ discussed in paragraph 4.

OR○○INAし
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(3) Place the oscilloscope MONITORED CIR-

CUIT switch in the OUTPUT PA position. Monitor

the pulse §hape a§ described in Section 4, ParagraPh 5.

If the pul§e §hape deviates from the given limits, re・

measure carefully to eliminate the possibility of per-

SOnal error. If the pul§e is still not within the estab・

lished limits, reCheck all voltages. Human error in

measurements or incorrect voltages are the most com-

mon cause of improper pul§e Shape indications.

3. R書pしAC書M教NT OF [USES.

Table　5_2　describes the function§　Of the variou§

fu§eS and lists some of the symptoms which are indica-

tive of fuse failure. When checking abnormal oper-

ation, refer to table 5-2 to eliminate or isolate the

fuses as a source of trouble.

Two sets of fuses (one operating, One SPare) are

mounted.on a panel towards the rear of the tran§・

mitter behind the rear right-hand acces§ door, and on

the front panel of the voltage regulator. (See figures

4-2 and 5-1.) The operating fu§eS in the transmitter

are covered by a plexiglass shield which is §eCured with

Wing nut§; the spare fuses are mounted directly above

the operating fu§eS.

Before replacing a fuse in the transmitter, Place the

MAIN switch in the OFF position and use a capacitor-

discharge重Od to ground the fuse terminals and any ad-

jacent exposed circuits. Remove the plexiglass shield

and remove the fuse with the fuse-Pullers provided in

Clamps to the right of the fu§e banks.

When a spare fu§e i§ uSed, it should be replaced by

One having a similar rating from the equipment spare

Part§・ RepIacement fuse§ Should be checked for con-

tinuity with an ohmmeter, and their ratings compared

with the prescribed values a§ indicated in the part§ list.

4. TU寄E R書p」AC書M格NT.

Except for the type 4PR60A 2nd IPA tube§ (VlO2

and VlO3) and the type 7C23 PA tubes (VlO4 to

VlO7) in the t重anSmitter, nO SPeCial instructions are

required. To replace tubes in the monitor o§Cilloscope,

the oscilloscope must be removed from the transmitter,

and the oscilloscope chassi§ muSt be removed from its

Cabinet as outlined in subparagraph d below. Various

tube locations are shown in figure§ 5-2, 5-3, 5」壬, 7-15,

7-16, 7-29, 7-31, and 7-33, Of this book, and in figures

6-6 and 6-12 of the oscilloscope in§truCtion booklet

appended to this manual.

与-1
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WARNINC

BEFORE REPLACING ANY TUBE IN

THE TRANSMITTER OR OSCILLOSCOPE,

PLACE THE MAIN SWITCH IN THE

OFF POSITION AND USE A CAPACITOR_

DISCHARGE ROD TO GROUND EX_

POSED CIRCUITS.
’ Ordinary precaution§ §hould be exerci§ed inthehan-

dling of all tubes, in the removal and replacement of

CaP§, and in the orientation of tubes in their socket§.

a・ 2nd IPA TUBES. - In replacing the type 4PR-

60A 2nd IPA tubes, SPeCial at〔ention must be paid

与-之

O P各RATO R′S

MAINT各NANCE

to the locking device on the tube socket. See figure

7-3l. Before removlng a tube, loosen the setscrew in

the cap and remove the cap. Then tum the locking

SCreW at the rear of the tube socket (as viewed from the

front access door) in a countercIockwise direction until

the clamping finger swings away from the tube. After

replacing the tube. tum the locking screw on the

SOCket in a cIo⊂kwise direction until the clamping fin-

ger holds the tube in place Then replace the cap.

b. PA TUBE REPLACEMENT. - The PA tube§

are extemal-anOde, air"COOled, tyPe 7C23 tube§ With

filament, grid, and cathode pin§ at the top. As §hown

in figure 5-3, the tap§ Of the tubes project upward

o脈ieINAし

f;gure 5一事・ T′anS調j"el. Fuse Panel′ Rjgh' Reo′ Access Door Open
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through holes in a component-mOunting §helf in the individually, and lift the connec`or∴aSSembly away

PA compa重tment. To重ePlace a tube, Pefrorm the fol-　　from the tube.

lowing §tePS:　　　　　　　　　　　　　(2) Rai§e the tube directly upwards until the

(1) Loo§en the thumbsc重eW§ On the filament,　bottom of the tube clears the top of the mount. Tilt

Cathode, and grid connectors, Pry Off each connector the tube sligh`ly and lower it diagonally until the top

TABしE　5_1.　TYpICAし　METER R格ADINcS

a. TRANSMITTER.

M書丁重R DESIGNATioN �M格T[R　SWiTCH ��20　PPS ��2う　PPS ��事3-書/3　PPS 

SYMロoし �POSiTION �§INGし書 �DoU回し格 �SINc○○ �DoUさし教 �SINc○○ �DoU回し各 

LOW ⅤOLTAGE �Sl12 �DBLRBIÅSl �200 �200 �200 �200 �200 �200 
1§tIPA　BIAS �う0 �う0 �う0 �う0 �う0 �50 

2ndIPABIAS8 �360 �360 �360 �3`0 �360 �3`0 

EXCITERPLATE �300 �300 �300 �300 �300 �300 

MEDIUM VOLTAGE �S宣ll �MODPLATE7 �う.8 �う.8 �う.8 �う.8 �う.8 �う.8 

2ndIPAPLATE7 �6.7 �6.少 �6.8 �7.0 �`.9 �7.1 

PAR重ÅSl �- � �3.0 �3.0 �3.0 �3.0 �3.0 �3.0 

PAPLATE (Voltme章er) �一 � �1う.う �1う.う �1う.1 �1う.う �1う.う �・1う.う 

L重NE �Sl10 �LIN玉 �214. �214_ �214_ �214. �214. �214_ 244 �244 �244 �244 �244 �244 

FILPR重 �230 �音230 �230 �230 �230 �230 

1§tIPAPI.ATE �- � �0.73 �l.46 �.9 �1.8 �1.2 �2.4 

2ndIPAPLATE �Sl14 �VlO3 �33 �66 �37 �74 �う0 �100 VlO4 �33 �`` �37 �74 �う0 �100 

TOTAL �`6 �132 �74 �148 �100 �200 

PAGRID5 �- � �0.9 �1.8 �1.0 �2.0 �1.う �3.0 

PAPLÅTE (Milliammeter) �Sl13 �VlO4 �4.2 �8.う �う.う �10.8 �7.2 �14.う 

V10う �4.2 �8.う �う.う �10.8 �7.2 �14.う 

VlO6 �4.2 �8.う �う.う �・10.8 �7.2 �14.う 

VlO7 �4.2 �8.う �う.う �10.8 �7.2 �14.う 

TOTAL �・1`.8 �34 �22 �43.2 �28.8 �う8 

TRANSMISSION 工重NE �S宣1う �UNSHORT �1.3 �2.0 �1.6 �2.2 �1.8 �2.3 

10O_KC　OP各R▲TloN ���CRYST▲し　oPERA丁IoN 

EXCIT最R CURRENT2 �S120 �V301CATH �41 ���0 

V302CATH �57 ���0 

V303CATH �48 ���0 

V304CATH �48 ���71 

V305.V306CATH �71 ���6少 

V307CATH �6う ���0 

V308CATH �61 ���0 

V309CÅTせ �う2 ���0 

GRIDCUR-J301 �30 ���0 

GRIDCUR-J302 �2う ���0 

GRIDCUR.J3033 �3う ���0 

GRIDCUR-J3044 �2う ���67 

GRIDCUR-J305 �う4 ���0 

GRIDCUR-J306 �7 ���0 

GRIDCUR-J307 �10 ���0 

For a11書○○tnote8, 8ee p種ge 5-4.

ORIclNAL 与-雷
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TABした5-1. TYPICAしMETER READ!NC§ (Coni′d)

O PE RATOR′i

MAiNTENANC各

M各丁格R �METER　SWiTCH ��NoRM▲し 

SYM田○○ �SYM〇〇し �POSITiON �R各ADiNG 

M2う01 �S2う04 �REGULATEDVOI.TAGE �230 

LINEVOI.TÅGE �19う・2うう 

lApproximate reading. Exact value to be the same as Iogged during initial operation procedure See Section 3, Para.

g重aph　8.
まThese readings will vary considerably, depending on the lOO.kc voltage le`・el from the timer.

3This reading will be zero when output frequency is l,8OO kc.

4This readiI)g Will be 6 when outpul frequency i§ 1,800 kc.

:豊蒜薯精霊書霊霊記霊誓誓書i講書霊鳥100 hours or more. Fo=ubes having le§§ §erVice・

黒縁読#磐#管嘉霊岩nOt be pos§ible to adjust this veltage as Iow as 360 volts. Higher voltage§
7The value indica章ed is nominal. Adjust as dose to it as possible. which should be within two percent. However, the

initially logged reading should be maintained.

Of the tube clear§ the hole in the component.mounting

Shelf; finally, tip the tube horizontally and remove it

through the opening between the shelf and the bottom

Of the door frame. The right.hand tubes a重e taken out

to the right of the tube mount§ and the left-hand tube§

to the lef〔・ Note that any of the four tube§ Can be re-

moved with the remaining three in place.

(3) Move the replacement章ube in horizontally

throug重了the opening between the door frame and the

shelf to a position over the mount, mOVing it in from

the extreme side of the compartment (right-hand side

Of the compartment for right"hand tube§, left・hand side

Of the compar〔ment for left-hand tubes). Tilt it to-

Ward the vertical, and move it diagonally upwards

until the top of the tube project§ through the hole in

the §helf and the tube can be held upright above the

mount. Lower the tube into the mount.

(4) Tum the tube in the §OCket until the coIor.

COded pins line up with similarly coIored connectors.

A diagram of the coIor"COded connections is etched on a

Caution plate on the shelf above the tube§.

(5) Press each connector firmly onto its re§PeC-

tive pin and tighten the screw on each connector.

N0置e

Failure to tighten the thumb§CreWS §eCurely,

Particularly tho§e On the filament connectors,

Will result in buming and pitting of the tube

PlnS and, after a sho重t time, the destruction

Of the tube.

C. OPERATION USING NEW PA TUBES. _

When new type 7C23 tube or tube§ are in§talled, Put

them in service with the pr9Cedure indicated below.

This procedure is necessary toくく§eaSOn,, the tubes, that

与一書

is, COndition them so that they can with§tand the full

Plate voltage without inte重nal arcing. It i§ a nOrmal

Characteri§tic of tube§・ SuCh a§ the type 7C23, that oper-

ate at relatively high plate voltage§, tO arC intemally,

When new or unu§ed for an extended period of time,

because of §mall loose particle§ lodging on the ele-

ments. Ås the tube arcs, the particles bum away and in

general, after each succe§Sive arc, the tube will with-

Stand more voltage. The arc current is sufficiently

limited by the circuit in the transmitter to prevent

damage to the tube or transmitter. When the tube arcs

lntemally, it i§ uSually from plate to grid and, in turn,

the external p重OteCtive gap§ TYllO or TYlll, COn-

nected f重Om grid to ground, Will b重eak down and

either the PA OVERLOAD relay or the HV OVER-

I‘OAD relay will trip. With. the above characteristic§

Of the PA tube§ in mind, COntinue q§ follows:

(1) Place the o§Cilloscope MONITORED CIR-

CUIT switch in the OUTPUT PA position and tum

the VERTICAL DEFI.ECTION control to the extreme

CIockwise position.

(2) Place the PLATE VOLTAGE control in the

ext重eme COunterCIockwi§e (minimum voltage) posi-

亡ion.

(3) Put the tran§mitter into operation, u§ing the

dummy load.

(4) While observing on the osci11oscope, advance
the PLATE VOI‘TAGE control until a pulse just be-

glnS tO aPPear. Thi§ §hould occur with a reading of

approximately lO kv on the PA PI.ATE voltmeter.

(5) Advance the PLATE VOLTAGE control in

approximately l"kv steps, aS read on the PA PLATE

VOltmeter, until the final operating value of 15.5 kv is

reached. Operate the transmitter at each voltage §teP

for approximately 15 minutes before procdeding to the

ORIclNAし
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next. If, in going from one step to the next, a tube N0書e

arc occurs, lower the voltage slightly andむerate for As indicated in table 5-1・ the grid current

15 minutes at the.slightly reduced voltage before pro・　　for a new tube is le§S than the current after

a few hundred hours of operation. This i§ due

to larger amounts of secondary grid-emi§Sion

Ceeding agaln tO a higher voltage. When a reading of

15.5 kv is reached, OPerate at this full-POWer level for　　(opposite in polarity to the normal current

at least 15 minutes. The transmitter is then ready for drawn by the grid) being present when the

SerVICe.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　tube is new and in a normal condition.

TABしE　5_2.　書uSE FUNCTIONi AND SYMpTOMS OF [A○○UR格

a. TRANSMITTER.

SYMロ○○ �RA丁iNG �[UNC丁ioN �SYMPTOMS　OF　FAIしURE 

耳lOl �2.うa, �Protectstheprimaryoftheoscilloscope �Noligh〔Or　traCe　On　OSCillo§COPe;allother 

250v �230/115-VOltautotransformer,T118. �operation§nOrmal. 

FlO2 �3.2　a, �Protects　the　primary　of　the　control. �BIower,fan,ando§Cilloscopeope重atenOrmally, 

2う0v �VOltagetransformer,TlO8. �LINEvoltageisnormal,FILPRIvoltageis 

low,allothermeter§readzero,OnlyMAIN 

ind.lamp§light. 

FlO3 �0.3　a, �Protect§theprimaryoftheindicator. �None　of　theindicato重Iamp§lighl;allother 

2う0v �lamptransformer,TlO7. �indications　normal. 

FlO4 �2.Oa, �Protects　blower　BI.10l. �BIowercannotbeheard;OnlyMAINandO.L. 

2う0　v ��ind.lampslight;allvoltmeters§howreduced 

reading§. 

FlOう �0.`a, 2う0v �ProtectsfanBLlO2. �Faninoperative. 

FlO6 �l.2う　a, �Protectstheprimaryofthelowvoltage- �LOWVOLTAGEmeterMlO5read§ZerOinthe 

2う0v �biasreclifierplatet重anSformer,Tl13. �DBLR　BIAS,1stIPA　BIAS,and　EXCITER 

PI,ATEposition§OfSlll;LOWVOLTind. 

1ampgoesout・ 

FlO7 �1.Oa, �Protects　the　primary　ofthe　high-bias �PA　BIAS　meter　read§　ZerO;LOW　VOLTÅGE 

2う0v �Platetran§former,T120. �meter∴readszeroin2ndIPABIASpo§itionof 

S111;BIASind.lampgoesout. 

FlO8 �12.Oa, �Protect§theprimaryofthehigh-VOltage �PA　PLATE　voltmeter∴∴reads∴ZerO;MEDIUM 

250　v �rectifierplatetransformer,Tl16. �VOLTAGE　voltmeter∴read§　ZerO. 

F109 �0.8a, �Protectstheprimariesofthelow-POWer �LOW　PWR　FILind.lamp　goes　out;HIGH 

2う0　v �filament　tran§formers,T111,Tl12, �PWRFILind.lampstay§On. 

T115,Tl17,andTl19. 

耳110 �10.Oa, �Protect§theprimariesofthehigh-POWer �HIGH　PWR　FILind.lamp　goes　out;I.OW 

2う0　v �filament　transforme重S,TlO4,TlO5, �PWRFILind.lampstayson. 

TlO6,TlO9,TllO,andTl14. 

ORiCINAし 与-与
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TABしE 5_2. FUi各FuNCTiONi AND §YMPTOM; OF FAiLURE (Conl′d)

b. VOLTAGE REGULATOR.

O P E RATO R′i

MAINTENANCE

SYMロOし �丁YP各 �RA丁iNG �書UNC丁ioN �SYMPTOMS　OF 
書AlしUR各 

F2う01 �A8 �8amp. �ProtectsbrushofT2501. �I.ossofvoltageregulation. 

重2う02 �A3 �3amp. �ProtecISPrimaryofvoltagecontroltrans- �Lossofvoltageregulation..Controlindica- 

fo重me重T2303. �t○○la血p重2う0loul. 

賢2う03 �A3 �3amp. �P重ote⊂tsmo(O重槍2う01. �Motornotoperating.I.os§Ofvoltageregu- 

1a章ion. 

f2401 �R2 �2amp. �P重o章ectsb!owe重B240l. �BIower　not　opeきating.BIowerindicator 

重ampout. 

F2402 �B2 �2amp. �ProleCt§b○○we章D2401. �BIower　not　operating.BIowe重indicator 

lampout. 

fjgu′e 5-2. yoIIoge ReguIo書o′, Reor y;ew

与」う ORICINAし



fjgu′e 5-3・ Reo′ SheIf′ Show;れg Re`l描er Tube [o`otj〇億S

d. REMOVING THE MONITOR OSCILLOSCOPE.

一To replace any tube in the monitor oscilloscope・ the

o§Cilloscope must be removed from the transmitter,

and the chassis removed from the cabinet of the oscillo-

SCOPe a§ Outlined in the following step§:

(1) Tum the MAIN switch OFF and remove the

four extemal connections to the oscilloscope (the AC

INPUT and VIDEO at the rear of the scope, and the

EXTERNAL TRIGGER and VERTICAL DIRECT in-

PutS at the front of the scope).

(2) Tum the four fasteners which hold the

rectangular frame around the scope on the front of

the transmitter. Remove the frame.

(3) Slide the oscilloscope forward and remove it

to a te§t bench.

(4) Remove cha§Sis retaining screws at the rear,

on the back and bottom, Of the oscilloscope. (See fig-

ure　6-1 of the appended o§Cilloscope instructlOn

b○○k.)

oR!eiNAし

(5) Slide the cabinet off the oscilloscope chassi§,

being careful not to touch any uninsulated portion§ Of

the scope・

WARN音NG

BEFORE TOUCHING ANYTHING WITH-

IN THE OSCILLOSCOPE, USE A CAPACI-

TOR_DISCHARGE ROD TO GROUND

ALL EXPOSED CIRCUITS, PARTICULÅR-

LY THE INTENSIFIER-RING CONNEC"

TION ON THE CATHODE-RAY TUBE.

(SEE FIGURE　6-6　OF THE OSCILLO-

SCOPE INSTRUCTION BOOK.)

e. REPLACEMENT OF TUBES IN THE MONI-

TOR OSCILLOSCOPE. - No special in§truCtlOnS are

needed for any of the scope tubes except the cathode-

ray tube. Tube locations are shown in figures 6-6 and

与-7
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6-12 of the appended instrし1Ction book. Af〔er the

Cabinet is removed from the o§Cilloscope, the cathode-

ray tしIbe may be replaced by performing the follow・

1ng S亡epS:

(1 ) Remove the intensifier-ring connection on

the side of the tube, Observing all safety precautions.

(2) Remove the four screws which hold the

fron‥ing・ the calibrated §Creen’and the green light-

filter about the face of the cathode-ray tube.

(3) Remove the four screws which hold the in_

ner ring about the face of the cathode-ray tube.

(4) Supporting the tube from the fron〔 and the

Side (near the intensifier∴COnneCtion), remOVe the

tしIbe through the front of the oscillo§COPe.

WARNING

GLOVES AND GOGGLES SHOULD BE

WORN WHEN HANDLING THE CATH_

ODE-RAY TUBE.

うー8

(5) Note the position of the keyway in the

Cathode-ray tube socket, and insert a new type 5CPIA

tし1be into the socket. Replace the intensifier con-

(6) Slide the cha§Si§ into the cabinet, COnneCt the

AC INPUT plug to a l15-VOlt source and tum on the

POWER switch of the scope. Tighten the chassi§一

retalnlng SCreWS, if necessary, until a trace on the

SCOPe Or a light on the SW髄P DELAY dial indicates

that power ha§ been supplied to the oscilloscope. (The

Safety switch may not operate unle§§ the retalnlng

SCreWS are SeCurely tightened. )

(7) Place the TRIGGER SOURCE controI on

INT, and adjust the scope controIs to obtain a trace

On the cathode-ray tube. If the trace is horizontal,

disregard steps (9) and (10) and replace the scope in

the transmitter as outlined in steps (10), (11), and

(12).

(8) If the trace on the scope is not horizontal,

Place a piece of friction, adhesive, OrくくScotch’’tape on

oRicINAし
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the face of the cathode-ray tube §O that the tape is

Parallel to the trace. Then remove the a-C lnPut COn-

nection from the oscilloscope and, Observing all safety

PreCaution§, remOVe the cha§Sis from the cabinet.

(9) Loosen the adjustment §CreWS On the cathode-

ray tube socket (figure 6.一12 of the scope inst重uC-

tion book), and tum the socket so as to correct any

deviation of the tape from the horizontal plane. Tight-

en the adjustment screws, rePlace the cabinet and again

Check for a horizontal trace on the cathode-ray tube.

Remove the tape and carefully clean the face of the

Cathode-ray tube.

( 10) When a horizontal trace is obtained, tighten
the chassis retalnlng §CreWS §eCurely; rePlace the inner

ORiciNAL
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and outer rings, the calibrated scale, and green light-

filter on the front of the oscillo§COPe, and restore the

SCOPe tO its position in the transmitter.

(11) Reconnect the AC INPUT, the VIDEO

INPUT, the EXTERNAL TRIGGER, and VERTICAL

DIRECT inputs at the rear and front of the o§Cillo-

SCOPe. Replace the rectangular frame about the front

Of the oscilloscope.

(12) Repeat the initial adjustment and test pro-

Cedures outlined in Section II, ParagraPh 2, in the

OSCilloscope instruction book, and, When satisfac〔Ory

Performance is a§Certained, reStOre the scope controIs

to their normal operating position§. (See table 4」雪

of Section 4.)

与-9
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While it i§ anticipated that the Type T-325B/FPN

Radio Transmitter and it§ aSSOCiated equipment will

give long and trouble"free service, SyStematic preven-

tive maintenance will prevent or postpone some cpm-

POnent failures, and will enable station personnel to

antlCIPate Other troubles. The techniques invoIved in-

Clude perjodic∴Cleaning言n§PeCtion, adjustment, and

lubrication; the keeping of records or logs of such

OPerations is an equally important aid.

The following paragraphs outline a minimum pre-

Ventive maintenance schedule for the loran equip-

ment. This is not to be construed, however, aS an un-

alterable procedure. The exact maintenance schedule

and time interval between performances will normally

depend on the §tation operating times and schedule

and on the adopted time-§haring §Chedule of the two

transmltter§・ Some items require more frequent atten-

tion than other§; thi§ Will depend on local weather

COnditions and the station housing, amOng Other

thing§.

One of the most important factors in a §uCCe§Sful

maintenance program is an accurate and complete

record of each maintenance operation. In this way, a

SyStematic procedure will result and the same routine

will be followed each time.

CAuTION

During routine maintenance checks, eVery

Cleaning procedure should be followed by an

inspection, §ince the very act of cleaning may

it§elf inadvertently cau§e a broken or loose

COnneCtion.

2. DAlしY MAINT教NANCE SCH各DUしE.

a. OPERATIONAL CHECK OF STAND_BY

TRANSMITTER. - The §tand"by transmitter should

be placed in operation’feeding the dummy load, at

least once during each stand-by period of the time-

Sharing schedule of the station. Since this is usually

based on a 24・hour schedule’it is included as part of

the daily maintenance. For the change"OVer PrOCedure,

§ee Section 5, ParagraPh 2.

b・ METERS. - All meter polnterS Should retum to

ZerO With the power tumed off’eXCePt, Of course, the

TUBE HOURS meter. If a meter does not return to

6_0
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ZerO, taP the ca§e lightly. If it still does not retum to

ZerO, rOtate the zero-adjust screw until the pointe重i§

COr重eCtly §et.

3. W幡l(LY MAINT格NANC量　S⊂H暮DUL暮.

a・ TUBES AND SOCKETS. - Tubes operated at

high voltages and with exposed plate and grid con・

nections must be kept free of dirt and dust because of

POSSible leakage between plate and grid terminals.

Tubes operated at low voltages do not require as fre-

quen〔 Cleaning. Dirt §hould not be permitted to ac-

CumuIate on low-VOltage tube§, but the pre§enCe Of

dirt on them is far less harmful than it is on high-

VOltage tubes.

WARNING
AVOID TOUCHING THE TUBES IM_

MEDIATELY AFTER SHUT-DOWN　-

THEY ARE HOT. SEVERE BURNS MAY

RESULT FROM CONTACT WITH THE

TUBE ENVELOPE.

(1 ) Inspect tube envelopes for accumulation of

dirt and for possible break"aWay from the ba§e. Ex-

amine the tube caps for dirt, COrrOSion, and possible

break-aWay from the cement which attaches the tube

CaPS tO the envelopes. Replace tubes which have loo§e

Plate or grid caps or loo§e enVelopes・

(2) Examine the §Pring clips, Which make con-

tact with the grid and plate caps, for corro§ion and loss

Of tension. Remove the clips from the cap§ With great

Care. Be particularly careful when signs of corro§ion

exist; the clip may adhere to the cap. Check to §ee thal

the lead wires to these caps are free from exposed or

broken strands.

(3) Test the firmness of tubes in their∴§OCket§

by pressing the tubes down in their sockets, and not by

Partly withdrawing the tube§ and jiggling them from

Side to §ide. Movement of a tube tends to spread the

COntaCtS in the socket, and will develop trouble where

it did not exist before.

(4) Do not remove tube§ from their §OCkets if

Only the tube envelope i§ tO be cleaned. Use a clean,

dry, lint-free doth to remove dust and dirt from the

tube envelopes. If the dirt is difficult to remove, uSe a

Clean, lint_free doth moistened with an approved §Olv-

ORIclNAL
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ent. When the envelope ha§ ・dried completely, POlish

the surface with a clean, dry cIoth. When necessary,

Clean the grid and plate caps wi〔h crocus cIoth or

#0000 sandpaper’but be careful not to apply exces§ive

P重eSSu重e. U§e CrOCu§ CIoth to clean tube pins and

sockets.

b. CAPACITORS. - Before maintenance work is

begしIn・ it is absolutely nece§Sary for the §afety of per.

§Onnel to SHORT-CIRCUIT ALL HIGH-VOLTAGE

CAPACITORS with one of the capacitor-di§Charge

rods provided.

(1) Inspect the terminals of the capacitors for

COrrOSion and loose comections. Wherever high-

VOltage bushings serve as terminal §uPPOrt§, inspect

the gasket§ tO See Whether they leak oil. Inspect the

moun〔ings for loose mounting screws, Studs, Or brack-

ets. Examine the leads fo重POOr insulation and exces-

Sive oil, for∴CraCks, and for evidence of dry rot. Cut

away frayed §trands on insulation. If the wire i§ eX-

PO§ed, WraP it with a good grade of insulating tape.

In§PeCt the case of each capacitor for leaks, bulges, and

discoIoration.

(2) When necessary, Clean the case of the capaci-
tor, the insulating bu§hings, and any connections that

are dirty or corroded. Use a dry doth, but if the

deposit of dirt is hard to remove, mOislen the doth in

dry・Cleaning soIvent. Clean corroded connections with

fine §andpaper. Dry and poli§h all bushings with a

ORIOINAし
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Clean doth. The glass sしIrface of all vacし一し1m CaPaCitors

in the PA compartment shoし11d be cleaned a§ Pre-

scribed for the PA tubes.

(3) Tighten al=oose terminals, mOし1ntings, and

COnneCtions on the cdpacitors. Carefully tighten the re-

taining nut§ On the insし1la〔ion bushings if leakage oc-

CurS arOし1nd the gaskets of the large oil.filled capaci-

tors. When tightening a nし1t, be carefし1l not to break

the bushing or damage the gasket. Remove and replace

Oil-filled capacitors that have defective seams. If a

replacement is not available, locate the leak and re-

SO重der.

(4) See subparagraph e below for high-VOltage

bushings.

C' RESISTORS. - Several types of resi§tOrS are uSed

in Radio Transmitter Type T-32うB/FPN and Voltage

Regし1lator Assembly Type CN-239/FPN. One com-

mon type is the wire-WOund resistor with shell of

Ceramic or other insulating material which has been

baked around the resistance element. Another type is

the carbon-body resistor with an insulating shell・ The

COnneCtions to all resistors are of either ferrule or pig-

tail type. The ferrule type of connection con§ists of

metal clips into which the ends of the re§i§tOr are

.in§erted. The pigtail type has leads that are ea§ily

soldered to make connection§.

Fjgu′e 6-2. D-C OyerIood Conl′○/ ReI。y

(K事i2, K事I3, K事事4)
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USUALLY HOT, AND SEVERE BURNS

MAY RESULT.
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(1) Inspect the coating of ceramic resi§tOrS for

Signs of cracks and chipping, eSPeCially at the ends.

Examine the bodie§ Of resistors for blistering, discoIor-

ation, and other indications of overheating. Discolnr-

ation is indicative of overloading and may be caused by

Circuit trouble. AIso Iook for arc pit§ Or CraterS. In§PeCt

leads, Clips, metallic ends of fer重ule-tyPe reSistors, and

all other connections for∴COrrO§ion, dirt, dust, loose・

ness and broken §trands in the connecting wire§. Check

all resistor mountings for loo§eneSS. Do not attempt to

move resistors which have pigtail connections,

(2) Clean the metallic ends of ferrule-tyPe re-

Sis〔ors with a brush or doth dipped in dry-Cleaning

SOIvent. If necessary, u§e CrOCu§ CIoth or #0000 sand-

PaPer. Wipe the end§ With a dry cIoth before remount-

ing the resistor. Tighten all resistor connections and

mountings whenever they are loose. When necessary,

increa§e the ten§ion of clips by pressing them together

With the fingers or a pair of pliers. Care should be

exercised in the removal of these resistors from their

Clip§・ Because they are con§truCted of porcelain, they

may c重aCk if pulled on or subjected to exces§ivごstrain.

To remove them, uSe a §CreW driver or apply pre§Su重e

with the thumb to one metal end until it is released

from its clip. The resis†Or Can then easily be with-

drawn from the other clip.

d・ FUSES. - Inspect fuse caps for evidence of over・

heating and corrosion. Check the fuse clips for proper

tension, arC Pit§　Or CraterS, and loose connections.

When necessary, Clean all fuse caps and fuse clip§ With

fine sandpaper; Wipe with a clean doth. Remove deep

Pits in the clips or fuse caps with a file and finish with

fine §andpaper in order to leave a smooth contact sur-

face. Wipe the surface with a clean cIoth before

remounting the fu§e・

e. HIGH-VOLTÅGE BUSHINGS AND INSULA.

TORS.一Insulator bushings are used in the high-

VOltage leads, and as stand-Off§ for high-VOltage t,erm-

inals of transformer§ and capacitor§. Insulator bush-

ings are constructed of ceramic material with highly

glazed §urfaces. Highly glazed insulator§ may develop

fine hairline surface crack§ Where dust and moisture

Will accumulate and eventually form a leakage path

for a high・VOltage flash-OVer.

Inspect in§ulator bushings for dust, dirt, CraCks,

Chips, and loose mounting or connection§. Replace de-

ORIciNAL

fective units. If a bu§hing is a mounting fo重an Oil.

filled unit’install new ga§ket§ When replacement is

made. Use a clean, dry cIoth to clean insulator bush.

ings. If the dirt is hard to remove, u§e a Clean cIoth

§lightly dampened with dry-Cleaning §OIvent. After

工he surface has‘ been cleaned, Carefully poli§h with a

dry doth. Do not use abrasive materials for cleaning

because the glazed fini§h will be de§trOyed. Tighten

al=oose bushings and insulators. The procedure for

tightening is self〃eVident. However, do not force the

nuts or screws down too tight. Exce§Sive pressure will

damage the unit.

f. RHEOSTATS AND POTENTIOMETERS. -
Inspect the mechanical condition of each rheo§tat and

POtentlOmeter. AIso, inspect the assembly and mount-

1ng SCreWS, SetSCreWS, and nuts. Examine the insulat-

ing body of the rheostats for dust, dirt, CraCks, Or

Chipped places. Inspect all metallic parts for dust, dirt,

and corrosion. Tighten all loo§e a§Sembly or mount-

1ng SCreWS. If binding is noted, aPPly a drop of light

machine oil to the bearing叩rfaces with a toothpick.

Do not let oil run into the windings. Wipe off any

excess oil.

g. VARIABLE INDUCTORS. - The variometer-
type inductors used in the tran§mitter should be in-

SPeCted for dust, COrrO§ion, and freedom of movement.

If necessary, Clean the coils with a soft doth moistened

With an approved soIvent. The rotating member should

move easily and §mOOthly, Without binding. If binding

is noted, the bearings supporting the rotor coil should

be lubricated with a drop of light machine oil applied

With the end of a toothpick or match-Stick.

b・ OVER-ALL CLEANING. - Use a compressed air

§tream tO blow out ac⊂umulated dust from all units

Of the loran equipment. If an air hose is not available,

use a dry, lintle§S doth to wipe off the equipment.

Care must be taken not to disturb the position of leads

and wire§, and an inspection must be made at the com"

Pletion of the cleaning・

4. MON事HLY MAINT格NANCE iCH格DUしE.

みRELAYS. - There are two general classification§

Of relays in the T-325B/FPN equipment. The§e are

POWer-tyPe relays and control relays. The control re-

lays are sm41ler and equipped with sensitive switch

COntaCt aS§emblies. The power-tyPe重elays are gener-

ally large and open in construction.

(1) CONTROL RELAYS (KlO4 to Kl14). -
The control..relays are equipped with sen§itive switch

COntaCt aSSemblies. These assemblies require no main-

tenanCe attent10n.

6-3
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Step 3. Remove each lead from its terminal and bend

it carefully out of the way. When the leads are re-

COnne⊂ted, matCh terminals∴and leads that have cor-

responding numbers.

(a) CONTACTS. -　The contacts of the

POWer-tyPe relay§ in the set are the soft-Su重face type.

In general they are silver alloy. Knowledge of the

kind of material used in the contacts i§ important. Im-

PrOPer Or Careless cleaning of the contact surfaces will

Power relay contacts are of varied shape§, depending

upon their size and application. In some instances both

COntaCtS are flat; in others, One is convex while its mate

is flat. The original shape of a contact must be retained

during cleaning. If buming or pitting has distorted

the contact, the original shape must be re§tOred. It is

essential that maintenance personnel familiarize them-

Selve§ With the details of the relays, by examining them

While they are in good condition, in order to recognize

abnormalities when such occur.

fjgu′e `-4. RepIo`eme巾Of Conloぐ書S jn ReIcIyS

K?Ol, KiO2, 〇億d KiO3

(2) POWER-TYPE RELAYS (KlOl to KlO3,
Kl15 to K123)・ - Some of the power-tyPe relays must

be partially disassembled to allow in§PeCtion of con-

tact§ and must be completely disas§embled for cleaning

Of contacts. Others can be inspected and contacts

Cleaned without being removed from their mounting§

Or disassembled・ Before removing a power-tyPe relay,

take these steps:

Step l. Examine the base of the relay to determine

the location of the mounting screws. If possible, eX-

amine the other side of the panel and determine how

the screws are fastened in place. In some cases panel§

Or Other part§ mu§t be removed prior to the removal

Of the重elay. Do not start the removal of the relay until

Su重e that it is necessary and the proper procedure has

been determined. This will §aVe time and prevent dam.

age to the equipment.

Step 2. Attach a tag to each relay terminal with a

number or lette重On it; at〔aCh a tag to the associated

COnneCting lead with the same number on it.

6一書

(b) POWER RELAY CHECK LIST. - Inspect
the relay to detect abnormalities, u§ing the following

check list. Check to see that:

The a§§embly i§ free from dirt, dust, and olher for・

elgn matter.

The contacts are not bumed, Pitted, Or∴⊂OrrOded.

The contacts are lined up, COrreCtly spaced, and

make positive contact.

The contact sprlng§ are in good condition.

The moving parts travel freely and function in a

§ati§factory manner.

The connections to the relay are tight.

The wire in§ulation is not frayed or wom.

The relay assembly i§ SeCurely mounted.

The field coil shows no signs of overheating.

(c) CLEANING POWER-TYPE RELAYS. -
Wipe the exterior of the relay with a dry doth or

brush. If it is very dirty, Clean it with a doth or a

brush dipped in dry-Cleaning soIvent, and wipe the sur-

face with a dry cIoth to remove the film left by the

SOIvent when it dries. Be careful not to change the

§ettings of adjustable relays.

(d) CONTACT CLEANING.一Clean dirty

COntaCtS by drawing a strip of thin, Clean ⊂loth or pa-

Per between them while holding them together. If

nece§Sary, mOi§ten the cIoth with dry-Cleaning §OIvent.

N01e

The brown discoIoration that is found on

§ilver and silverplated contacts is §ilver oxide

and is a good conductor. It is not neces§ary tO

ORlcl NAし
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1　　　　　1　　　　　7044　　　　　Armature stop

1　　　　　2　　　　　　825　　　　　　Tension spring

1　　　　3　　　　144-1/4　　S⊂reW

1　　　　　　　4　　　　　　　21　　　　　　　Tension stud

1　　　　　　　5　　　　　　　245　　　　　　　Nut

1　　　　　　6　　　　　　　6054　　　　　Coil frame

8　　　　　7　　　　　乙ら26　　　　compressIOn SPrlng

8　　　　　　8　　　　　　6164　　　　Cotter pin

4　　　　　　9　　　　　11899　　　　Yoke assembly

8　　　　　　10　　　　　　　7077　　　　　　Washer

l　　　　　=　　　　　lZ148　　　　Armature assembly

l　　　　12　　　　　4乙65　　　　Core assembly

l　　　　　　13　　　　　　　534う　　　　　　Coil

l　　　　14　　　　　　　　　　　　Band, blk, SCOtCh tape

l lら　　　　　　4891　　　　Name plate

4　　　　16　　　　　600　　　　　Contact body assembly

18　　　　　　17　　　　　　　314ら　　　　　　Lock washer

18　　　　　　18　　　　　　　11　　　　　　　Nut

4　　　　19　　　　　3l-1-3/8i-　Screw

10　　　　　　ZO　　　　　　　35　　　　　　　Nut

lO　　　　　21　　　　14　　　　　　Cup washer

4　　　　　2Z　　　　　808-9/16--　Link

1　　　　　　23　　　　　　　　　　　　　　　　Base XXX blk. b'llte
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remove the oxide unless the contacts must be

Cleaned for some reason. It may be removed at

any time with a cloth moistened with dry-

Cleaning soIvent.

(e) CORRODED CONTACTS. -　Dress the

COntaCtS first with a folded strip of crocus cloth. When

the corrosion has been removed, Wipe the contacts with

a clean cIoth moistened with dry-Cleaning soIvent’and

POlish with a dry folded doth. Make certain that the
Shape of the contacts has not been altered.

(/) BURNED OR PITTED CONTACTS. -

Resurface the contacts, if necessary, With a special

relay-Cleaning tooI which is constructed as follows:

Make up a piece of wood (or suitable equivalent ma-

terial) 2シ2 inches long, % inch wide. and l/16 inch

thick. Glue crocus cioth to the §tick, making sure that

both sides of the stick are covered. Place the stick in

6」;

a vise until the glue hardens. The pieces of crocus cIoth

that extend over the back edge of the stick may be cut

Off with a knife. Never use emery doth to clean con-

tacts. If the contacts are very badly bumed or pitted,

replace them. If replacements are not available, uSe a

§mall fine-Cut file or ♯0000 sandpaper to dress the

b・ SWITCHES. - In§PeCt the mechanical action of

each switch and, While doing so, look for∴Sign§ Of

dirt and corrosion on all expo§ed element§. Check to

§ee that all mounting and connecting screw§ are tight.

Where the contacts are indosed and not acce§Sible,

SuCh as on toggle switches, Check the action of the

§Wi〔Ch by flipping the toggle or by pres§ing the switch

button, and note the freedom of movement, aS Well

as the amount of spring tension. Examine the wafer-

type switches to §ee if the contact§ are Clean. Do not

Pry the leaves of the switch apart. The movable blade

Should make good contact with the stationary mem-

ORielNAし
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ber, and as the former slides into the latter, a SPreading

Of the stationary contact leaves should be seen.

When nece§Sary, Clean the exterior　§urface of

SWitches with a stiff brush mois〔ened with dry-

Cleaning soIvent. Clean corroded connection§　With

#0000 sandpaper. If seriou§ binding is noted, aPPly a

drop of light machine oil to the bearing surfaces with

a toothpick. Do not let oil run into the electrical

COntaCt§.

C. TRANSFORMERS AND FILTER CHOKES. -

The transformers and chokes are of §tandard ⊂OnStruC.

tion. Some are incIosed in a metal housing and all are

lmPregnated with an insulating compound・ Almost

Without exception, defective transformers and chokes

must be replaced, but preventive maintenance tech-

nlqueS give some amount of protection against failure.

(1) In§PeCt the terminals of transformers and

Chokes for dirt, dust, mOisture, and loose connec章ions.

Dust・ dirt’Or mOisture between the terminal§ Of high-

VOltage transformer§, Or Chokes Iocated at high-

POtential poi血§ in the circuit, may Cau§e flash-OVer.

In§PeCt tranSformers and chokes for loose mounting

brackets and loose rivets. Inspect impregnated trans-

formers for signs of overheating. The surest indication

Of overheating is the presence of insulating compound

On the outside of the seams of the case. Overheating is

an indication of circuit trouble and requires∴a SyS-

tematic analysis.

(2) Clean the cases of transformer§∴and chokes

With a dry doth. If neces§ary, u§e a CIoth moistened

With dry-Cleaning soIvent. Clean corroded connections

With sandpaper and wipe with a dry doth before re-

COnneCting. If it is necessary to remove wires to

tighten loose part§, nOte the position of the wire§ be-

fore they are unsoldered. Restore all wires to their

Original positions.

d・ TERMINAL BLOCKS. - Inspec章the terminal

block§ for cracks, breakage, dirt, and loose connections

Or mOunting screws. Carefully examine the connections

for mechanical defects, dirt, and corrosion. Clean dirty

terminal blocks with a dry brush. Clean corroded con-

nections with crocus doth or a doth moistened with

三二〇〇一一二‾÷
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Parog「aph 4 g」

ぜLeen the filters t`y bmching or blo曾1ng off al1 1oose 8。。umul。t。d dust and

可irt・ The filters should be職shed in hot water containing soap detergent」L。S臆面

甑en dried’imerse each filter in en畠ine lubrica七ing oil (SAE 20 t。如)

and drain by laying along七he shortest dimension for run-Off.

SO工ⅣE珊-S.

the pilot-1ight jewels, the ba§e aSSembly, and the gla§§

envelope of the bulb with a dry cIoth. Remove grime

and corrosion from the connection§ Or SOCket contacts

With a cIoth or a small brush mois章ened with cleaning

fluid; POli§h the surfaces with a dry cIoth. If the bulb

is difficult to remove or replace, u§e the lamp_eXtraC-

tor supplied with the equipment.

/. VARIABLE TRANSFORMERS.一Inspect the

exterior of variable tran§formers fo重dirt or corrosion.

Check to see that the mountings are firm and that

the重e are nO Ioo§e aS§emblies or terminal screws. Test

the bru§h movement for ea§y Sliding over wires. Make

Sure there are no wires sticking up which might catch

the b重uSh. Examine for corroded contact surface§ Or a

WOrn brush. Keep va重iable transformers clean by rub-

bing with a dry, Clean doth. If the contact surfaces

Show sign§ Of corrosion, Clean them with crocus doth

moistened in cleaning fluid’and poli§h with a dry,

Clean cIoth. Replace the bru§h when it wear§ down to

about % inch. Round the edges of the new brush

§lightly §O that it will not dig into the wires.

No青e

Examine the variable transformer bru§hes to

be sure that their contact §urface§ are the cor_

rect width. This width should be such that

Only two commutator tum§ are bridged. If

the width is any greater than this, reduce it

With a fine file or with abra§ive paper or

doth. Two types of brushe§ are in use, One

With tapered side§ and the other with §traight

Side§・ Either i§∴Satisfactory a§ long as the

brush conlaヅSurface width is correct. The

COrreCt Width for bridging two commutator

turns js approximately l/16 inch.

Examine the insulating strips between the variable

transformer wires and the mounting bracket. If the

Strips are damaged or charred, they §hould be replaced・

If the defective lStrips are permitted to go unheeded,

they may crack off and allow the variable transformer

to be shorted to the mounting bracket. If the shaft

Shows sign§ Of binding, Or if it squeaks, aPPly a few

drops of light machine oil to the front and rear bear-

1ngS While ro〔ating the shaft back and forth.

oRleiNAし

nOt attemPt tO remOVe lndlVldual prongs Irom cable

Plug§ Or∴reCePtaCles. Clean corroded connectors with

CrOCuS doth or, if necessary, u§e #0000 §andpaper.

The exposed portions of the spare transmi§Sion line

between the Type J」f55A/FPN Terminal Box and the

Antenna Coupling Unit　§hould be examined for

breaks, abrasion§, Or any Other phy§ical damage. Its

OPeration should be checked by the method described

in Section 7, ParagraPh 13.

Should a cable need replacing, eXamine the old cable

章o determine the assembly p重OCedure and the dimen.

S10nS uSed in the cable"end prepa重ation, in order to

Similarly attach a connector to the new cable.

b・ METERS.一Inapect the leads and connection§

to the meter§・ Look for loo§e, dirty,- and corroded con-

nection§二Al§O Iook for cracked or broken ca§eS O重

cover-glass・ and loo§e mOunting screw§・ Clean dirty

mete重CaSeS With a dry cloth. U§e d重y-Cleaning soIvent

]f nece§Sary. Clean dirty connection§ With a §mall, Stiff

brush or a doth moistened with dry.cleaning soIvent.

Use #0000 §andpaper to clean corroded connections;

Wipe with a clean doth.

Tighten all loose connections. Be careful not to

CraCk the meter ca§e When tightening connection§・ To

PreVent breakage, hold the retaining nut which makes

COntaCt With the meter∴CaSe and do not allow it to

tum while the out§ide nut is tightened・ This permit§

tightening the connection without increa§ing the pres-

Sure Of the head of the §tud against the inside of the

When power is tumed off, all meters should retum

to zero. If they do not, taP the meter case lightly with

the finger. If the pointer still doe§ nOt COme tO re§t at

ZerO, rOtate the zero-adjusting §CreW until the pointer

lS at Ze重O.

i. AIR FILTERS. - To remove the air filters, lo.

Cated at the rear and right・hand §ide of the transmitter,

remove the thumbscrews holding the frame and grill

and lift out the filters. To remove the air filter in the

VOltage regulator assembly, lift the filter out from in

front of the blower. Brush the air filters off at a place

where the dust will not blow back into the transmitter.

士告ぎ七三三e霊たこ霊一社〇号千
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K. Ch●ck the aecuracy O

阻O2). tbe胎寄書調Vo靴age誌ter(mO3), and the High Bia蚤

Sl坤Ply Meter(mo男. Use The Followi叱Procedue.

1. Be孤OVe from Sp蘭es ’、t脆ap岬opri寄te mltiplier

e8iBtOre,mOl-104 for阻O2; mo5垂18l細182 for阻O3; mO?

for阻OJJ. The8e Wi11 h u8ed a'. 'ut8tit耽teSt Bet●

2●駁Iergize t血e equipI調nt under test and adJ能鴫ce the

§●帥○れ‾ 6

Pc’「agraPh ・4 i

融gh veltage control(耽Ol) utll M IO2 I鶴di∞tee tbe pro-

Per OPeratlng potential.

3. Carefu|1yl nete tho poきition of the hl壷folt寄ge

control dlal.

4. Beneve all power. Short a|1 elenent| tO gI.ound

wlth tke ca坤cito章d18Cha章ge rod porvided.

5. Sub8tltute a,きet Of珊ntiplier∴reg`● tOrさ, rlOl"4

of hown reeiet亀no' 1種the clrcuit of M IO2.

6. Energlze the equipnent and ad担et the hlgb ▼Olta轡e

co種trOl until the proper ope当B.ting pote種tioale調e obt寄ined

co農Pa富e the dial postlon 'ith tさe one pre▼1euミIy obtained.

7. If.the higb volt寄ge controI po81tlon ie different’嵩

from tbe po8ition i孤step 2 abo▼e, OZle O富mOre Of the

珊血書1plie章resistor8 are defecti▼e●　the defecti▼e re8iBtOr

Ⅲay be l`cated by創細ueti七uting the te容t reねらtOrS One at ‘a

tlme until eL Change in the dial poBiti〇〇 i種∴neted. Before　2

さubBtltuting any res1きtOre● be 8ure that the eq直lpment iき

de○○孤e誓i8ed・　　　　　　　　_　u ___.

8● Vnce the hlgh volt寄ge meter M IO2 1寄COr富eCt. rePe・

Peat the procedure ‘out11寄ed in §teP8 1 throu卸6 for m lO3

and M lO4 uslng ap噛roprねte t○○t mltiplier8 from押a章e寄.

mechanical in§PeCtion should be made of all unit§ Of

the equipment. All bolts, nutS, and §CreWS Should be

Checked and tigh`ened. Connections to all components

Should be examined where other than a simple soldered

joint is used・ Particula重attention should be paid to

the link connectors in the transmitter, terminal box,

and antenna coupling unit. Examine the links for

evidence of arcing, and either §and or file them down,

if such evidence is noted. Tighten all connections to

all terminal boards, and in§PeCt all ground leads and

da血p§.

5. MOTOR MA,NT格NANC格AND　しUB剛CATION.

a・ GENERAL MAINTENANCE. - The principal

CauSe§ Of faulty motor operation are accumulation of

dirt and other foreign matter on the movable parts

and insufficient lubrication on bearings and movlng

PartS. Inspect the fan and blower to be sure that these

ltemS are ln gOOd condition; Clean off dirt and grease

to prevent unbalancing the motor load. Be certain that

all bolt§ are tight, an’l that the shock mounts are

flexible and absorbing the motor vibration.

ORicINAL

ER FAN BI.-

-102 MOTOR. - The driving motor of fan BLlO2

utilizes sleeve bearings which are lubricated by oil-

1mPregnated wooI waste and yarn. When shipped, the

bearings are sufficiently lubricated fo重Six months’

OPeration. Thereafter, the oil cups should be refilled

With a good grade of SAE No. 20 oil, and refilled at

Six-mOnth in〔ervals, Or Oftener.

C. LUBRICATION OF TRANSMITTER BLOWER

BLlOl.-The bearings of blower BLlOl require lub重i-

CatlOn at重egular intervals. As with fan BLlO2, the unit

is sufficiently lubricated for a period of six month§ at

the time of shipment. At the end of thi§ time and ap-

PrOXimately every §ix months thereafter, the grease

CuP§ at eaCh end of the motor should be given a slight

tum. If neces§ary, the cups should be refilled with a

good grade of cup grease・ THIS CUP GREASE MUST

NOT CONTAIN GRAPHITE. The ball bea重ings at

the end of the blower∴Should also be §imilarly in・

SPeCted and maintained. However, tO do so, it is neces-

Sary tO remO‘γe the hood indosing the fan. .

d. LUBRICATION OF VOLTAGE REGULATOR

ASSEMBLY BLOWER AND MOTOR B2501. _ These

unltS are COmPletely sealed and lubricated at the factory

6_11
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for lifetime operation. No further lubrication i§ re-

quired.

6. REP」AC格M格NT OF MOTOR BEA則NeS.

a. FAN BLlO2.鵜The motor of fan BLlO2 utilize§

§leeve.type bearings which require considerable skill

and machine tooIs for proper replacement. Unskilled

PerSOnnel should not attempt thi§ OPeration unle§S an

emergency warrants it. The following p重OCedure i§

recommended (see figures 6-10 and 6--11) :

(1) Remove the motor from i‡s mount and re.

move the fan by loosening the shaft §et§CreW.

(2) Remove the four through-bolts, _ and di§-

assemble the motor. Be careful not to damage the arm・

ature or windings.

(3 ) Remove the oil-Well cover.

(4) Remove the wooI waste and wool yam

through the oil-Well cover hole.

(5) Press out bearing with a捗inch shouldered

plug・

(6) Reinsert a new bea重ing, uSing a )狂nch

Shouldered guide plug; PreSS into housing so that oil

SIot is at the top of the bearing and the inner edge of

bearing is flu§h with the housing.

(7) Place both head§ On the motor shell in the

COrreCt POSition, tighten through-bolt§, and line ream

the bearings to O.500 ±0.0002 inch.

(8) Remove head§ and重ea§§emble motor. Clean

all parts before reassembly.

(9) Place wool yarn in the oil well ove重the

§haft and tamp to the bottom of the oil well. Make

Sure that the yam touches the shaft. Fill the remainder

of the oil well with the wooI wa§te. Saturate the wool

yam and waste with a good grade of SAE No. 20 oil.

(10) Replace the oil caps, if nece§Sary u§ing new

CapS・

(11) Replace motor and fan on fan frame.

b・ BLOWER BLlOl. - If ball bearing§ u§ed in the

motor of blower BLlOl (figure 6-12) require re-

Placement, the following procedure i§ reCOmmended :

(1) Loosen the set§CreW holding the blower to

the motor shaft, and remove the motor from the

blower frame.

(2) Remove the front and rea重heads by remov-

ing the bolts holding the heads to the frame.

(3) Disassemble the motor, being careful not to

damage the armature or winding§・

(4) Remove the bearing from the armature shaft,

using a puller, if necessary.

(5) Heat the replacement bearing in oil, nOt eX-

ORIciNAし

Ceeding lOO degrees C (212 degrees F), tO expand the

bearing. This will permit fitting the bearing on the

Shaft with only slight pressure.

(6) Pack the bearing with a good grade of cup

grease・ and reassemble the motor. The cup grease must

. 7gOI contain graphite. After reassembly, also fill the

grease cups with grease.

(7) Replace the motor on the blower as§embly

frame.

7. DRYING OU丁　EQulPMENT.

Under operating conditions, the heat normally de-

Veloped within the transmitter and the Antenna Cou-

Pling Unit i§ Sufficient to prevent conden§ation. When

initially §tarting the equipment, however, Or §tarting it

after a prolonged shut-down period, there is a possibil-

ity of condensation. Because of the high voltage§ Which

are present in the equipment, SuCh condensation pre-

Sent§ a PO§Sibility for arcing and short circuils.

To prevent arcs due to condensation, the transmitter

and Antenna Coupling Unit should be dried out thor-

Oughly by the use of lamp banks before the equip-

ment is operated. The lamp bank§ Should be capable

Of dissipating at least 200 watts, and a bank should be

Placed on either side in the bottom of the transmitter

and the Antenna Coupling Unit. No power should be

applied to the equipment during the drying-Out Period.

Filament power should be applied as soon a§ the lamp

bank§ are remOVed.

In an emergency, the precautionary drying-Out Pe-

riod may have to be curtailed in order to render im-

mediate §erVice, but experience has §hown -that it

Should never be entirely eliminated. Subsequent fail・

ure§ may keep the equipment out of ope脇tion longer

than the time required to eliminate dampness.

8. MAIN丁とNANCE R書⊂ORD§.

Knowledge of small circuit change§) the times at

Which tubes a重e Changed, Or any Change in operating

COnditions should not be confined to the memory of

any particular individual. This important information

Should be recorded in such a manner as to be compre-

hensible to anyone at any future date. When the equip-

ment i§ initially placed in operation, all meter readings

Should be logged and used as a ba§is for comparison

With future readings"　Similarly, the re§ult§ Of the

routine checks outlined in this　§eCtion should be

logged and used for comparison purposes. An accurate

log yill provide indications of gradual as well as

abrupt changes in operation, and allow the operator to

antlCIPate and forestall failures.

6-1曇
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FAILURE REPORT must be filled out for

the failure of any part of the equipment

Whether caused by defective or wom parts, im・

PrOPer OPera〔10n, Or eXtemal influences. It

Should be made on Failure Report, Form CG.

2643, Which has been designed to simplify thi§

requirement (§ee figure 7-0). The form must

be filled out and forwarded in accordance with

ex重Stlng lnStruCtions.

Use great care in filling out the form to

make certain it carries adequate information.

For example, underくくCircuit Symbol’’u§e the

P重OPer Circuit identification taken from the

SChematic drawings, SuCh as T803, in the ca§e

Of a transformer, Or R207, for a resistor. Do

not substitute brevity for clarity. Use the back

Of the form to completely describe `he cause of

coR脈置C丁iV各

MAiNTENANC各

回書pO脈■§

failure and attach an extra piece of paper if

n?Ce§Sa重y・

The purpose of this report i§ tO inform the

Commandant of the cau§e and rate of failures.

The information i§ uSed by the Commandant

in the de§ign of future equipment and in the

maintenance of adequate supplies to keep the

PreSent equipment going. The forms you send

in, tOgether with those from other units, fur-

nish a store of information permitting the

Commandant to keep in touch with the per-

formance of the equipment of your unit and

all other units of the Coast Guard.

This report is not a requi§ition. You must

request the replacement of parts in accordance

with current instructions.

Make certain you have a∴SuPPly of Failure

Report Form§ On board.
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CORRECT看VE MAiNTENANCE

1. THEORY OF TROuBし暮　LOCA○○ZATION.

The greater part of corrective maintenance consists

in the localization of trouble. Except for rare instances,

replacement and repair technique§ a重e relatively sim-

Ple and constitute the lesser, though equally import"

3nt, Part Of the maintenance.

Localization of trouble consists in the isolation of

the cause of trouble to a particular component part. A

Iogical succession of observations and then a logical

PrOCeSS Of reasoning are the most effective means of

isolating trouble §OurCeS. It is true that some troubles

Will be simple in nature and their causes indicated by a

Single well-defined symptom. More often, the trouble§

Will have various jn`e重aCting and complex effects so

that the symptoms will not be indicative as to the

immediate cause of trouble. In such case§, a Series of

logical steps may be necessary to eliminate various

unlt§ aS a §OurCe Of trouble書tO i§Olate the trouble to a

Particular §eCtion or stage within a particula重unit, and

finally to determine the particular component part

Which is causing the trouble. In‘ tracing the_ trouble,

the technician should make u§e Of the operating data

Which has been accumulated in the course of ope重ating

the equipment, and of the various aids which are in・

COrPOrated in this instruction book. Among the more

重mPOr〔ant aid§ included in this manual are:

a・ The typical meter reading lis〔ed in table 5-1.

b・ The test oscillograms, figures 7-1 to 7-14 of this

section.

C. The voltage and resistance measurements listed in

table 7_2.

d・ The s)′Stem diagram’figure l-12, and block dia-

grams, figure§ 2-l and 2-13.

e・ The block diagram§ Of the transml`tlng ClrCultS

(figures 2-2, 2-3, 2-8, 2-9).

手Wi重ing and §Chematic ,diagrams, figure§ 7-38 to

7-52, inclu§ive.

g・ The simplified §Chematics in Section 2.

b・ The alignment data of paragraph 8 of this

i・ The tuning chart supplied with the equipment.

i・ The photographic illustrations showing the loca"

tion of components.

んThe sequential trouble-§hooting chart, table 7-1.

ORicINAl

Se`Iion 7
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2. US格　OF †H各MONITOR OSCl○○OSCOp格.

The monitor oscilloscope is provided not only as a

means of monitoring a normally operating trausmitter,

but also as an aid in trouble.shooting the equipment.

The oscillograms which follow are representative of

the waveforms which shoし11d be obtained on the oscil_

loscope for the various positions of the MONITORED

CIRCUIT selector∴SWitch. Unless otherwise noted for

a particular oscillogram, all con〔rOIs invoIved are set as

fo重lows :

a・ The OSCILLOSCOPE TRIGGER switch (above

the scope) must be in either the EXC A or EXC B

POSi`ion, depending on which exciter is being used.

If double.pulsed operation is used, Ob§erVations must

be made in both positions,

b・ The MONITORED CIRCUIT switch (above the

SCOPe) must be set for the desired te§t POint.

C. The TRIGGER SOURCE switch should be in the

EXT + position.

d. The SWEEP LENGTH controI shoし11d be jn the

lOO I▲S A position.

e・ The R SWEEP switch shoし11d be in the delay

(DEL) position.

f・ The MARKERS §Witch should be in the Z IN

position.

g・ The HORIZONTAL and VERTICAL CENTER.

ING controIs should be adjusted to center the paltem

On the scope.

b. The INTENSITY and FOCUS controIs should be

adju§ted to obtain a well・defined pattem on the scope.

i・ The §ettings of the VERTICAL DEFLECTION

COntrOl and the VIDEO ATTENUATION control are

listed for each o§Cillogram.

7. The transmitter HIGH VOLT switch must be in

the OFF position when so specified on the oscillo-

grams (figures 7-1 to 7-4, 7-13 and 7-14) to pre-

Vent r-f pick-uP from appearing on the pattem.

N0書e

When the VIDEO ATTENUATION control

is in anything but the OFF po§ition’the §COPe

7_1
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Fjgu′e 7-2.

Tr;gger I叩IJ=o ModuIaI;on-PuIse Cene調書or

MONITORED CIRCUIT: TRIGGER TO MOD.

VIDEO ATTENUATION: 10

VERTICAL DEFLECTION: %

HIGH VOLTAGE: OFF

fi9U′e 7-3.

Re`longl/I○○ Key;ng PuIse lo PuIsed DoubIer

MONITORED CIRCUIT: BIAS TO DBLR.

VIDEO ATTENUATION: 3

VERTICAL DEFLECTION: Max.

HIGH VOLTAGE: OFF

7_之

Co R脈とCTiV各

MAINTENANCE

fjgure 7-4. PuIsed DoubIeI Oulpu書

MONITORED CIRCUIT: OUTPUT DOUBLER

VIDEO ATTENUATION: 1

VERTICAL DEFLECTION: Max.

HIGH VOLTAGE: OFF

f;gure 7-5. lsI IPA OIJ巾UI PuIse

MONITORED CIRCUIT: OUTPUT IST IPA

VIDEO ATTENUATION: 10

VERTICAL DEFLECTION: Max.

HIGH VOLTAGE: ON

f;gu′e 7-6. 2nd IPA Oulpul Pulse

MONITORED CIRCUIT: OUTPUT 2ND IPA

VIDEO ATTENUATION: OFF

VERTICAL DEFLECTION: %

HIGH VOLTAGE: ON

o脈lclNAし
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f;gure 7-7. ModuIoi;on・PuIse Cenerolor OuIput

MONITORED CIRCUIT: PULSE FROM MOD.

VIDEO ATTENUATION: OFF

VERTICAL DEFLECTION:光

HIGH VOLTAGE: ON

F;gu′e 7-8. PA OulpuI Pu/se

MONITORED CIRCUIT: OUTPUT PA

VIDEO ATTENUATION: OFF

VERTICAL DEFLECTION: 1/3

HIGH VOLTAGE: ON

f;gu′e 7-9. Amenm OulpI/IPuIse (Rf/ '

MONITORED CIRCUIT: ANT (RF)

VIDEO ATTENUATION: OFF

VERTICAL DEFLECTION: 1/3

HIGH VOLTAGE: ON

ORICiNAし

ieciioh 7

f;gu′e 7-?O. Anlemo Oulpul Pu/se

(De書e`led)

MONITORED CIRCUIT: ANT (Detected)

VIDEO ATTENUATION: OFF

VERTICAL DEFLECTION: 1/3

HIGII_YQL工AGE : ON

Fi9U′e7-??. ?〇〇・K`I叩uI

MONITORED CIRCUIT: TEST; taken at P106

0r PlO7.

VIDEO ATTENUATION: 10

VERTICAL DEFLECTION: Max.

HIGH VOLTAGE: OFF

「igu′e 7-?2. I岬のIo 5quorjng A調pI崩el

MONITORED CIRCUIT: TEST; taken at JunCtlOn

Of C180 and R213, Or C181 and R214.

VIDEO ATTENUATION: OFF

VERTICAL DEFLECTION: %

HIGH VOLTAGE: OFF

7-3
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fjgu'e 7-I3・富sI Squc'rjng Amplj′je′ OuIpul

MONITORED ‘CIRCUIT: TEST; taken at junction

Of C196 and R227, Or C197 and R228.

VIDEO ATTENUATION: OFF

VERTICAL DEFLECTION: Max.

HIGH VOLTAGE: OFF

fjgure 7-事4. '′jgger lnpu=o ModuloIjon-PuIse

Cene′O′or Crjd

MONITORED CIRCUIT: TEST; taken at termina1

4 of tran§former T121 or T122.

VIDEO ATTENUATION: OFF

VERTICAL DEFLECTION: Max.

HIGH VOLTAGE: OFF

Pattem Should not be allowed to exceed one

inch in amplitude. Otherwi§e limiting may

occu重in the video (vertical) amplifier§. Gen-

erally the control§ Should be §et aS Outlined

above and as noted for each oscillogram. The

relative amplitude of the pattems should then

dosely approximate those of o§Cillogram§・

3. TROUBL格　SHOOTiNG, C書N格RAし.

When trouble o⊂CurS in an operating transmitter, all

abnormal indications should be logged immediately,

and the operator should change over to the stand-by

unit (see Section 4, ParagraPh 4). This §ame general

ProCedure will hold for most of the units in the loran

tran§mitting sy§tem, SO that prolonged off-the-air pe-

7」午

riods will not be a problem. In the rare instances when

trouble develops in a unit which is not §uPPlied in

duplicate, COmPlete shut-down will be nece§Sary until

the trouble has been repaired.

Any trouble which appears in the transmitter proper

Can be cla§§ified generally as being in either the r-f

and pulse circuits, Or in the powe重and cont重OI circuit§.

Once this i§ determined the defective circuit may be

traced more ea§ily.

A trouble which is present in the r-f or pulse

§tageS may generally be isolated to one particular stage

by the observation of waveforms which appear on

the monito重OSCilloscope (or by noting their non-

appearance). For example, a§Sume that, With all volt-

ages apparently normal, there is no output from

the PA stage. Use of the MONITORED CIRCUIT

SWitch (Sl16) pemits monitoring the output of

each stage, including all stages from the PA back to

the pul§ed doubler, a§ Well as the keying pulse to the

doubler and the modulation-Pulse generator output.

The stage which produces no output, Wi血normal

excitation p重eSent from the preceding §tage, is the

POrtion of the transmitter mos章likely to be at fault.

Should the defective circuit be in the pulse-forming

§tageS, it may be nece§Sary tO Check waveforms by

means of the test terminal connected to the TEST

PO§ition of the MONITORED CIRCUIT　§Wi章Ch

(Sl16). The monitoring points that wi11 be found

mos章u§eful are referenced in figures 7-11 to 7-14・

For troubles which occur in 〔he voltage regulato重and

transmitter power and con〔rOI circuit§, table 7-1 has

been prepared a§ an aid to the rapid localization of the

defective component. Thi§ Chart may be used in eithe重

Of two way§, a§ follow§:

a. Using the abnormal indications listed by the oper-

ator as a sta重ting point, refer to theくくAbnormal Indi・

cation§’’column of table 7-1. P重O⊂eed directly to the

PrObable causes and corrective measures li§ted opposite

lhe abnormal indication§.

b. If the indication§ are COmPlex and interacting so

lha〔 it is difficult to identify them as a single item in

the table, refer to the ‘くOperating SleP’’column of

the table. Proceed in sequence from the beginning

Of the chart, Checking for normal indication§ at eaCh

SteP. The chart i§ arranged in the same §equenCe aS the

Starting procedure so that the satisfactory completion

Of each step eliminates all preceding step§ (and the cir-

cuits invoIved in those step§) a§ a POSSible source of

trouble. Following this procedure will` eXPedite the

localization of troubles and decrease the章endency for

haphazard checking.

ORi○○NAし
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4. O晴一書教各Qu置N⊂Y Op漢教A○○ON (1oO-KC TiM格農

§icNAし).

A `Ondition of off.frequency operalion in the tran§・

mitter can occur under ce重tain circum§tanCeS. If the

frequency-generating uni( divider (V307) circuit is

inopera`ive, t重anSmi〔te重OutPut Will cease; but if the

divide重is defective, il may OPerate Out Of ‘‘lock’’

wilh the 100-kc ouやul from the timer and cau§e Off-

frequency t重an§mi〔ter OPeration. This cannot occur at

l,800 kc, §ince the divider circuit is not used on this

Channel, bu章Can OCCur al any Of the other four fre.

q撃ncie§. Off-frequency operation of章his type canno(

∝Cur during cry§lal operation.

Indica(ioni Of off-frequency ope重ation cau§ed by a

non§ynChronous divider will probably be ob§erVed fir§t

On the moni章Oring o§Cilloscope. In some case§ the out-

put pulse will be erratic or un§lable, but i〔 is po§§ible

tha白he pul§e may重emain comparatively stable, in

which event the off-frequency operation will be in.

dicaled only by movemen〔 Of the individual重・f cycles

when the pulse is viewed with an expanded sweep.

For §uCh a check tum (he monilOring oscilloscope

§W∞p 10 4R・

The cw ouやut of V304 i§ broughl Out through J311

so thal a frequency meter, §uCh as the type LM, may be

u§ed 10 detemine the frequency of the unpulsed §ig-

nal ahead of the pulsed doubler. Note tha‥he pulsed

doubler i§ driven at one half the oulPul freq撃ncy of

the transmitter. The tests de§Cribed in 〔his or in the

P重eCeding parag重aph will bo`h reveal off・frequency

Ope重a(ion.

If such a∴COndition i§ enCOuntered, Check lhe grid

`urrent Of the 25-kc divider tube (V307) by switching

lhe EXCITER CURRENT me‡e重くO GRID CURRENT

and plugging i(§ CO重d into ‡he V307 g重id・Current jack,

J305. Åbsence of grid cu重rent i§ a COnClu§ive indica章ion

of an inoperative or defec`ive divider ci重Cui章・ Check

lhe tube§ invoIved and follow the inst重uC章ions glVen ln

Paragraph 8’this §eCtion’COVering Alignmen` Of the

F重equenCy Generator・

S. iNCO教教tCT T教AN§M○○鵜格D PUしS書　§HAP教§:

1H馴R∴CAUS書　ÅND R書M書DY.

Six pos§ible l重Ouble conditions which may cau§e

defective pulse `重anSmis§ion arc discu§§ed in following

Paragraph§・ These condition§ may be detected and

treated by u§ing monltOrlng OSCilloscope ob§erValions

along with appropriate adjustments or repair§・ Note

Pa重ag重aph 2 of this §eCtion regarding use of the moni・

.`Oring o§Cillo§COPe. In conne`tion ’with this it is im-

POrtant `O nOte lhat ob§erValion of incorrect pulse

§hapes could occur wi〔h the transmi章(er aCtually oper-

a`ing normally, if the o§Cillo§COPe happened to be de-

ORIcINAし

fective. If such apparent defective pulse§ are nOted and

the transmitte重(with respect to meter reading§, etC. )

Seem§ tO be normal, Check 〔he o§Cilloscope. This may

be done mo§t eaSily by substituting a spare oscillo-

§COPe. If trouble i§ localized in the o§Cilloscope, refer

〔P了he instruction book for the Du Mont Type 256-D

O§⊂illograph, Which i§ included as a part of thi§

manual.

〆. FAILURE OF MODULATOR PLATE CIRCUIT

PULSE-FORMING CAPACITOR. - If ei〔her modu"

lator plate circuit pul§e-forming capaci〔Or (C190 or

C191 ) §hould fail, Pulse generation in the a§SOCiated

exciter unit would §tOP Or become intermittent. In

the event of inlermi〔tent Or nO Pulse output, 〔here-

fore, look for an open or shorted pulse-forming cap-

aci`Or in the malfunctioning exciter uni`・ The locations

of these capacitors may be seen in figure§ 7-15 and

7_1`.

Note that in some in§tanCeS Of intermittent failure,

an ohmmeter measurement will not show up a faulty

CaPaCitor and it will be necessary to use a ‘thigh-POt’’

(high-VOllage) test in order to tes〔 a §uSPeCted capa.

Citor. For this purpo§e a high-VOltage test at approx-

imately 2,500 volt§ direct current is重equired・

WARNINc

USE EXTREME CAUTION IN HAN・

DLING THIS HIGH VOLTAGE. IT CAN

READILY HAVE FATAL RESULTS IF

CONTACrED. SEE THE SÅFETY NOTICE

ON PAGE xi OF THIS MANUAL

CAUliON

Be §ure to disconnect the capacilOr from竜e

lranSmi〔ler for a ’’high-PO章’’ test・ Do　4’Ol

幼めer aり′訪露m′m納m鳥e ∫uCb a ′e∫′勺毒ib

ibe ∽クaci加わ∫肋led・

The direct-Cu重ren‡ high.voltage §uPPly used fo重this

te§l Should have no more 〔han abou〔 five percent rip"

ple. If no other §Our⊂e is available for te§t, the voltage

from the 2,200・VOlt章eSl jack in the high-VOltage power

supply of血e Model UE-1 Timer may be used.

⊂AUlloN

If　章hi§　2.200.volt supply is u§ed, a §erleS

currenulimiting re§i§tOr’On the o重der of one

megohm, Should be used in §eries with `he

voltage and the capacito重under te§t.

To make the high-POt te§t’aPPly the voltage to `he

capacitor (using the series re§istor, aS in§`ruCted).

7-1与
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Then remove the voltage. Using a screw driver, Or

Similar tool, With a “′ell-iタグ5ulaled 4mdle, Short the

CaPaCltOr terminal§・ If the capacitor is good, a SnaP-

Ping discharge will occur. If the capacitor is defective,

the charge will have leaked off and no discharge will

be seen, Or a muCh weaker one will occur. Be J,ure Jんが

all c印a訪or∫ ubicb 4ao,e 4ad 4,Ol切ge雌やIied ere

defi揚ely di∫Cbarged be/ore /bey 4re 4mdled読物y

mmのer・ O/beru′i∫e ∫e少ere ∫bo壷may 7e∫ulん

b. FAILURE OF THE PULSE-FORMING CAPAC_

ITOR IN THE MODULATOR CATHODE CIRCUIT

(C120). - As in the case of the modulator plate circuit

Pulse-forming capacitors, failure of the modulator

Cathode network series capacitor (C120) will stop

generation of the output pulse. As this capacitor is
COmmOn tO both exciters, its failure will stop pul§e

generation from both units.

C120 is Iocated on a∴Shelf immediately adjacent to

the transmi〔ter relay panel and is accessible for check

and replaceme証when lhe left rear acces§ door is

OPened・ (See figure 7-32. )

C. BREAKDOWN OF CAPACITOR C201 IN

MODULATOR CATHODE CIRCUIT.鵜If C201

(the capacitor in parallel with inductance LlO2 in the

modulator cathode circuit) become§ §horted, the trans-

mitted pulse will be distorted. The result of this defect

is illustrated.in figures 7-17 and 7-18. It may be con-

tlnuOu§　Or lntermlttent.

」臆叶C201 is mounted on the bottom surface of the center

Shelf which supports the component§ Of the modulator

Cathode∴Circuit. Its associated inductance (LlO2) is

mounted on the top surface of this §helf. C201 i§ aC"

CeSSible when the lef‥ear aCCeSS door is opened・

( 1 ) MONITORING OSCILLOSCOPE INDICA-

TIONS. - The monltOrlng OSCilloscope indications for

the PULSE FROM MOD. and OUTPUT PA positions

Of the MONITORED CIRCUIT switch (S116) are il-

lu§trated in figures 7-17 and 7-18, re§PeCtively. In this

CaSe it will be noted that the modulator pulse tends to

Start mOre abruptly than the normal pulse illustrated

in figure　7-7, thi§ SeCtion. In addition, the same

lengthening of the trailing edge with a lack of nega-

tlVe COmPOnent OCCurS, Similar to that described in

7-16 OR!CiNAし

Fjgure 7-15. PuIse-fo′m;れg Secljo巾ExcjIe′ A



Fjgu′e 7-i`. PuIse_iolming Se`書jon, Ex`;1er B

COnneC〔lOn With the pla`e and cathode pulse-forming

network§ in preceding paragraphs. These conditions

are likewise pa§Sed on to the PA output pulse in a

COrreSPOnding manner. On all other position§ Of the

MONITORED CIRCUIT switch (Sl16) normal indi_
I CatlOnS Will be obtained.

(2) OTHFR CHECKS. - This condition will be

noticeable on pulses derived from both exciters, Since

the ca〔hode circuit i§ COmmOn tO both modulator tubes.

(3) CAPACITOR TEST.一Capacitor C201 may

be checked and tested in the same manner as for the

Pla`e and cathode capacitors described in paragraphs

5a and 5c, PreCeding. NoわW,ARNING m2d CAU-

TIONのOl寂ol符iタグクaragr印bうa.

d. CROSS-FIRING OF MODULATORS WHEN

DOUBLE-PULSING.一　A condition may be en・

COuntered where, during double-Pulsing, One Of the

modulation pulse.generator tubes (V116 or Vl17) will

respond not only to its own normal trigger pulses, but

also to the pulsing of the altemate tube. For instance,

Vl16 might be operating normally, delivering pulses

in synchronism with the puIses it receives from its as-

O剛cINAL

SOCiated trigger generator, Vl14・ However, Vl17

might, under certain abnormal conditions, follow not

Only the trigger pulse received from its own trlgger

generator・ Vl14・ but also a pulse derived spuriously

throし1gh its common cathode connection with V116.

The result of this defect is illしIStra〔ed in figures 7-19

and 7-20.

( 1 ) MONITORING OSCILLOSCOPE INDICA_

TIONS. - The monltOrlng OSCilloscope indication§

for the PULSE FROM MOD. and OUTPUT PA.

PO§itions of the MONITORED CIRCUIT switch

(Sl16) are illし1Stra章ed in figures　7-19　and　7-20,

respectively. These may occur continuously or inter-

mittently. Note that the defective modulator pulse has

two peaks or humps. If this observation is made with

the OSCILLOSCOPE TRIGGER switch set to the

EXC A position, then the first peak wi11 correspond to

the normal firing of Vl16 in response to ltS tr重gger

Pulse from trigger generator Vl14・ The second peak

Will re§ult from the spurioしIS firing of 〔he other modしい

Iation pulse tube, Vl17. This defective waveform is

readily identifiable and is carried over into the PA

7_17
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Figu′e 7-?7.州oduIolor PuIse

(obno′調oI)

MONITORED CIRCUIT: PULSE FROM MOD.

CoR脈とC書iV各

州AINT各NANCE

Fj9U′e7-事8. p▲ ou中小PuIse

(obno′調oI)

MONITORED CIRCUIT: OUTPUT PA

CAPACITOR C201 DEFECTIVE

OutPu〔 Pulse as i11ustrated in figure 7-20. If, On the

Other hand, the abnormal pulse §hapes are observed

with the OSCILLOSCOPE TRIGGER switch in the

EXC B position, the same phenomena are taking place

but with the action of Vl16 and Vl17 interchanged.

(2) OTHER CHECKS. - While it is theoreti-
Cally possible that both modulator tube§ (Vl16 and

Vl17) could cross・fire at the same time, it is quite

unlikely that this will occur. Therefore thi§ trOuble

Will usually be observed on the pulses of only one of

the two repetition rates. The pulses of the othe重rate

Will appear essentially normal except that their am-

Plitude will change intermittently if the trouble is

OCCurrlng lntermittently.

(3) REMEDIES FOR CONDITION. - Fir§t try

Changing the modulator 〔ube corresponding to the

repetition rate A or B observed to be 420rmal. Change

V116 if rate A is normal, Or Vl17 if rate B is normal.

If this does not eliminate the trouble try changing the

Other modulator pulse tube.

If the condition still persist§, Check resistor§ R246

a重ld R247 for normal value and continuity. These are

mounted along with transformers T121 and T122

adjacent to the associated modulation pulse tubes Vl16

and Vl17, reSPeCtively. If the resi§tOrS are found to be

normal, try rePlacing the transformers (T121 and

T122), Starting with the one that corresponds to the

repetition rate of the pulses observed to be normal.

Ano〔her condition that may cause a tendency toward

CrOSS-firing is the use of exce§Sively high inductance

Setting on 〔he modula〔Or Cathode coil (LlO2). Check

this setting and correct, if necessary.

7-18

e・ TOO SHORT A SQUARE WAVE FROM SEG

OND IPA. - This particular defect results in a

Shortened PA ouやut pulse as illustrated in figure

7-21. When compared with the normal pulse of fig-

ure 7-8, the abnormal PA output pulse will be seen

to have shortened considerably. I(S trailing edge al§O

tends to drop much more abruptly than with the nor-

血al pulse.

This can be caused by either of two basic defects:

(1 ) a too-Short bias pulse to the pulsed-doubler stage

Of the Frequency Generating Unit, Or (2 ) in§ufficient

r-f drive somewhere in the r"f stage line-uP. In the

first case the shortened bias pulse applied to the pul§ed

doubler stage (V305, V306) cau§eS the r"f pulse output

of that stage to be too short and the effect i§ Carried

through the IPA stages to the final PA stage. Wi血

reference to the second ca§e it should be noted that

PrOPer §haping of the second IPA output r-f pulse

depends to some extent upon limiting occurrlng ln

this stage and in the first IPA. Insufficient drive at

any point, from the second IPA back into the frequen-

Cy generatOr, Can reduce this limiting effect and there-

by cause the rectangular∴r-f pulse at the 2nd IPA

OutPut tO be too short.

( 1 ) MONITORING OSCILLOSCOPE INDICA-

TIONS. - The monltOrmg OSCilloscope indications

Will vary depending upon the exact source of the

i].Ouble. In checking through the various MONI-
’I’oRED CIRCUIT swilCh (Sl16) position§, the fir§t

POSition that could give an improper indication is

the BIAS TO DBLR position. If the trouble i§ CauSed

by too short a bias pulse to the pulsed doubler in

the Frequency Generating Unit’this switch position

ORlcINAし
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Will produce a defective pulse image as indicated

in figure 7-23. Refer back to the normal BIAS TO

DBLR pul§e a§ illustrated in figure 7-3・ Note the

PerCentage Of the lOO-microsecond sweep length oc-

CuPied by the normal pulse as contrasted to the faulty

Pし1lse of figure 7-23. The defect will continue to show

up as the switch is tumed to OUTPUT DOUBLER

(figure 7-24), OUTPUT IST IPA (figure 7-25),

OUTPUT 2ND IPA (figure 7-22), etC.

If the trouble is caused by in§ufficient r-f drive; the

PatternS Seen in the various switch positions of MONI-
TORED CIRCUIT §Witch (Sl16) will depend upon

the particular location of the r・f trouble. For example,

if the lst IPA stage is the defective point, an improper

Pulse will be indicated in the OUTPUT IST IPA
SWitch po§ition (figure 7葛25), the OUTPUT 2ND

IPA position (figure 7-22), the OUTPUT PA posi-

t10n, etC. Indications for the PULSE FROM MOD.

POSition and all switch positions before the OUTPUT
IST IPA will be normal. If the trouble were only in

the second IPA stage, the indication in the OUTPUT

IST IPA §Witch position would be normal in addition

to those previously mentioned. Since) aS PreViously

mentioned, Variation of the exact location of the defec.

tive drive source will cause a varying degree of pul§e

defect, the image§ Obtained may not be exactly the

Same aS those referenced in the preceding. However,

the general effect will be the §hortening of the r-f

Pulses invoIved. The method of accurately checking

the length of the 2ND IPA output pulse is fully de-

SCribed in Section 3, ParagraPh 9言{Adjustment of 2nd

IPA Output Pulse’’.

fi9U′e 7-?タ. ModuIolor同Ise

佃bno′調oI)

ieくIion 7

Parog「aph 5 e (1)

(2) OTHER CHECKS.一If the trouble can be

isolated a§ OCCし1rrlng ln COnneCtion with only one of

〔he two exciter circuits, this wi11 obviously indicate

that no troし1ble is occし1rring in lhe IPA or PA stages.

In this case all effort can be concentrated on the par-

ticし1lar exciter invoIved and no time need be YaSted

.moni〔Oring IPA or PA output pulses until a correc〔

OしItPしIt has been obtained from the exciter invoIved.

(3) REMEDIAL MEASURES.一If the bia§ Pul§e

from the squarlng amPlifier Vl19 or V120 is found to

be defective, Check the setting of the potentiometer

R211 or R212, reSPeCtively. R211 is a §CreW-driver ad-

JuStment located near the large g重OuP Of plate pulse・

forming capacitors which are accessible when the right

rear access door is open. R212 is Iocated §imilarly ex"

CePt that it is accessible when the left rear acces§ door

is open. Note figures 7-15　and　7-16, reSPeCtively.

If the pulse cannot be corrected with this adjustment,

Check further in the squaring amplifier circuit. Check

the tube(§) , Circuit voltages and resistances invoIved,

as required.

If the trouble is indicated to be due to insufficient

r-f drive, isolate the stage where the low drive appar-

ently fir§t OCCur§ and then check the tuning of that

and previous stage§. If this does not correct the trouble,

Check the tube and make further te§t§, aS needed, uSing

VOltage and resistance measurement§・

手LOW OUTPUT, SECOND IPA. - A condition

may be encountered where the output from the second

IPA, and hence the drive to the PA, i§ below normal.

This will be evidenced by the PA output pul§e becom-

Fj9U′e 7-20. PA ou中り書PuIse

(ob"○○のoI)

MONITORED CIRCUIT: PULSE FROM MOD.　　　　　　MONITORED CIRCUIT: OUTPUT PA

MODULATOR CROSS"FIRING INDICATION

ORIeiNAL 7_19
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F;gure 7-2l. PA OulpI,l PuIse fjgu′e 7-23. Bjos PuIse lo DoubIer

(obn○○moI)　　　　　　　　　　　　　　　　　　　佃bれOrmo/)

MONITORED C賞RCUIT: OUTPUT PA MONITORED CIRCUIT: BIAS TO DOUBLER

的u′e 7-22. 2nd IPA O巾pu書PuIse　　　　　　　　的u′e 7-24. Pu′sed Ooub′er Ou'pu'

(obn〇〇億〇り　　　　　　　　　　　　　　　　　　　　(obno′調oI)

MONITORED CIRCUIT: OUTPUT 2ND IPA MONITORED CIRCUIT: OUTPUT DOUBLER

Fもり「e 7-ま与. 1釘IPA oulpu書

(obn〇〇億〇I)

MONITORED CIRCUIT: OUTPUT IST IPA

TOO SHORT A SQUARE WAyE FROM IPA

7_之0 ORlciNAL
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lng tOO narrOW, and having too short a rise time, aS

COmPared 〔O 〔he normal pし1lse illしIStrated in fig`lre

7-8. This will be noted dし1ring the monitorlng check

described in Section 4 paragraphうb, 《’Oscilloscope In-

dications;’AIso check the radio-freqし一enCy line cし1rrentS

“宜Ie opera〔ing 〔he transmitter in〔O the dし1mmy an-

tema load. If a combination narrow PA oし1tPしl〔 Pulse

is obtained　`¥'i〔h beloW-nOrmal line currents the

troし1ble is qし1ite likel)′ tO be low 2nd IPA oし一tPし一〔・

To remed〉▼, Check the t`一nlng・ 〔し一bes, OPerating volt-

ages, etC.・ Of the 2nd IPA s〔age and言f the need is

indicated・ Of preceding r-f stages.

6. VOしTAG各AND RとSiS†ANC格　MEA§UREM格NTS.

Afte‥he trol-ble has been localized to a particし1lar

SeCtlOn Or Stage Of the transmitter or associated `1nits,

fし1rther checks mしIS〔 be made to determine the exact

COmPOnent Or COmPOnentS Which have failed. A11 tubes

Which fしInCtion in that por〔ion of the circuit sho`11d be

tes〔ed and replaced if necessary, tO PreClude possibility

Of tしIbe failure being the cause. After a thorough

Physical inspection has been made for broken leads,

etc・・ reSISt乙InCe and ′or voltage measしIrementS ShoしIld be

made∴and compared 〔O 〔he typical readings listed in

table 7_2.

d. TUBE PIN CONNECTIONS. - All tubes used

in the transmitter have conventional RMA bases and

Pln COmeCtlOnS, With the exception of the 2nd IPA,

PA, and modし一Iation-Pulse generator tubes. Outline and

basing diagrams have been inclし1ded in this instruction

book fo‥hese three types, Which are the 4PR60A, the

7C23・ and the iC35・ reSPeCtively. See figures 7-26,

7-27, and 7-28.

b・ TEST EQUIPMENT REQUIRED. - A11 d.c

‘′Oltages shoし一Id be nleaSし1red with a 20,000-Ohms・Per-

VOlt meter言n order to obtain readings which may be

COmPared to those listed. A l,000-Ohm§一Per-VOlt meter

Will sl-ffice for a-C meaSし1rementS. The Simpson Model

#260　Volt・Ohm-milliammeter, Which is∴∴Sし1PPlied

Wi〔h the loran 〔imers, is∴Suitable for all measし一re_

ment§・ However・ any multimeter having similar char-

acteristics may be u§ed. All readings shoし11d be taken

With the 〔eSt meter On the highest voltage range which

Will provide a readable indication.

WARNINC

VOLTAGES ARE PRESENT IN THIS

EQUIPM肥NT, WHENEVER THE MAIN

SWITCH IS IN THE ON POSITION,

WHICH ARE DANGEROUS AND MAY

BE FATAL IF CONTACTED. WHERE

VOLTAGE MEASUREMENTS ARE NOT

ORICiNAし

§e`Iion 7

ParclgraPh　5　f

LISTED IN TABLE　7-2, PERSONNEL

SHOULD TAKE ONLY RESISTANCE

READ賞NGS. VOLTAGE READINGS IN_

DICATED WITH A SYMBOL AND REF_

ERENCED IN THE REMARKS COLUMN

SHOULD BE READ FROM THE TRAN§_

心′IITTER PANEL METERS ONLY.

C. MISCELLANEOUS MEASUREMENTS. -　Al.

〔hough the voltage and resistance valし1eS listed in table

7-2 are complete for all tしIbes, there may arise, `一nder

Cer〔ain conditions, neCeSSity for making measし1rementS

at other points jn the circし1it. Usし1ally, a Careful study

of the circし1its invoIved will indicate whether the cor.

rec〔 reading has been obtained at that particしIlar point.

Con〔inし一ity mea§し一rementS, for switches, relays, e亡C., are

also worthy of mention, Since the§e electromechanical

COmPOnentS∴are reSPOnSible for eqし1ipment failures as

Well as the functional circし一it components.

7. TUB各　CHARACTERISTiCS AND INDICATIONS

o漢　書A○○UR各.

. “. The characteristics for all tし1be types `一Sed in the

Radio Transmitter Type T-32うB/FPN, and the Vol〔age

Regし一Iator Assembly CN-239/FPN, inclし1ding those

in the monitor oscilloscope, have been incorporated

into table 7-3・ While the scope of this instrしICtion book

limits the amoし1nt Of tし1be data that can be inclし1ded,

more detailed information may be obtained from avail・

able manし一als, handbooks, and catalogs. Basing and out-

1ine diagrams have been included, however, for the

type 4PR60A, tyPe 4C35, and type 7C23 tし一bes.

b. The most common indication of tube failure or

Weakening is the grad`一al decrease in tし一be pla〔e Cur-

rent. This∴COndition will be evident from the logged

values of cしIrrent for each tube. A further indication of

Weak tし1bes is a redし一Ction in drive to the PA stage, re-

Sl-lting in a∴Change in the oし1tPut Pul§e Shape. This

Change will also be gradしIal in most cases and may be

recognized by small changes in ;ucce§Sive pulse-time

measurements. Care must be taken to ins11re that all

VOltz`geS in 〔he transmit〔er are Of the correct valしIe,

Since the voltages themselves seive to establish the

pし11se shape.

c. Ano〔her indica〔ion of tしIbe failure in the 2nd IPA

Stage is in〔ermittent arcing in the type 4PR60A t11bes.

Thi§ COndilion will generally ca11§e the 2nd IPÅ oveぐ-

load relay to trip; if the arcing per§i§tS, the overload

Will keep trlPPlng, and the tl-bes must be replaced.

九Procedし1re and instructions for the installation

and replacement of tl置bes in the transmitter may be

foし1nd jn Sec〔ion 5’ParagraPh 4.
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TABしE 7_2. VOしTAe寡★　AND R書§1STAN⊂書MEAiUREM格NT§

CORRECTiVE

MAINTENANCE

丁Uロ各 �○○格M各N丁 �R格SISTANCEMEAi- UREMENTPOINTS �R各S. (oHMS) �VOしT▲G各 TOGROuND ��R格MARKS 
10直教○ Oper. �⊂ry命Oi Ope営. 

VlOl �Plate �Cap　　Gnd �20,000 �720 �720 �Grid　re§.determined　by 

(807) �Screen �Pin2　　Gnd �10,000 �280 �280 �§ettingofl§tIPABIAS 

1stIPA �G章id �Pin3　　Gnd �2う0-う00 �一う0† �-う0† �con章重ol(Rl`l). 

Cathode �Pin4　　Gnd �う �Low �Low �†Gridbia§readonLOW 

Hea章e重 �Pin5　　Gnd �○○w �3.1うac �3.1う　ac �VOLTAGEmeter. Gridres.dete重minedby 

Hea章e重 �Pinl　Gnd �Low �3.1うac �3.1う・aC 

VlO2 �Pla書e �Cap　　Gnd　‘ �100 �6700.7100† �6700-7100† 

VlO3 �Sc重een �Pin2　　Gnd �90,000 �,80 �少80 �setting　of　2ndIPA 

4PR60Å �G重id �Pin3　　Gnd �2`,000・ �-3`0春華 �-300*春 �BIAScontrol(R171). †Pllt　readon 

2ndIPA �Healer �Pin4　　Gnd �32,000 2,400 �13.Oac �13.Oac �a章evOage, MEDIUMVOLTAGE 

Heate重 �Pinl　Gnd �2,400 �.13.Oac �13.Oac �meter,dependsonpul§e 重ate. **G重idbiasreadonLOW VOLTAGEme(er. 

VlO4 �Plate �Shell　Gnd �120 �1う,う00† �1う,う00† �†Plate　voltage∴∴read　on 

VlOう �G重id �Black　　Gnd �10,000 �-3000** �-3000掌掌 �PI.ATE　meter. 

VlO6 �Filament �Yellow　Gnd �240 �う.うac �5.う　ac �**Grid　bias　read　on　PA 

VlO7 �Filament �Yellow　Gnd �240 �う.うac �う.う　a⊂ �BIASmeter. 

(7C23) PA �Fil.CT �Red　　　Gnd �240 �0 �0 

V宣O8 �Plate �Cap　　Gnd �100 � � �LINKS"C’’andt.D’’open. 

VlO9 �Filamen章 �Pinl　Gnd �6,000 �、1.Oac �1,O　ac �5.Ovacbetweenpinsl 

(8020) HVRect. �Filamenl �Pin4　　Gnd �6,000 �1.Oac �1.O　ac �and4. 

l �C　　　　G　d �6 � � �I,INKS《.C’’and’‘D’’open. 5.Ovacbetweenpinsl VllO Vlll �Pa書e Filamen〔 �ap　n PinlGnd �,000 2,`00 �1.4うac �1.4うac 

(8020) HVRect. �Filament �Pin4　　Gnd �2,600 �1.4うac �1.4う　ac �and4. 

? � �d �4　000 � � � Vll_ Vl13 �Plate Heate重 �Cap　Gn PinlGnd �う, 2,4 �0・ �0 

2Ⅹ2A 8ia§ Rect. �Heate章 �Pin4　　Gnd �2.4 �2.うac �2.う　aぐ 

Vu4 �Plate �Pin3　　Gnd �4う,000 �210 �210 � 

V宣lう �Sc重een �Pin6　　Gnd �1,600 �6 �` 

(20う0) �Grid �Pin5　　Gnd �38,000 �l.2う �1.2う 

T重igge章 �Ca章hode �Pin8　　Gnd �1,`00 �6 �6 

Gen. �Heate重 �Pin2　　Gnd �工ow �3.1うaぐ �3.1うac 

Hea章e重 �Pin7　　Gnd �○○w �3.1うac �3.1うac・ 

Vl16 �Plate �Cap　　Gnd �70,000 �6,000† �`,000† �†Plate　voltage.read　otl 

Vl17 �G重id �Pinl　Gnd �340 �- �- �MEDIUM　VOLTAGE 

(4C3う) �Heater �Pin2　　Gnd �100 �0 �0 �me章er. 

Mod. Pulse Gen. �Heatc章 �Pin3　Gnd �100 �6.3aぐ �`.3ac 

* D.c vol`ageS meaSured with 20,000.ohms-Per-VOlt mete重;

A.c voltage§ mea§ured with l,000-Ohm§・Per-VOlt meter.

7_2之
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TA寄しE 7_.2. VOしTAG漢* AND REiiSTANCE M格A§UREMENT§ (⊂ont’d)

a. TRANSMITTER.

Sec書io齢7

丁U〇〇 �○○書M各N丁 �RESISTANCEM置AS一 uR各MとNTPOiNTS �R各S. (oHMi) �VOしT▲G教 ToGROuND ��R各MARKS 
〇〇〇k〇 ・Oper. �Cry紳oI oper. 

Vl18 �Pla章e �Pin4　　Gnd �1,200 �680ac �680aぐ �**5.Ovacbe`weenPin§2 

(うR4GY) �Plate �Pin6　　Gnd �1,200 �`80ac �680ac 

1lIRect. �Heateき �Pin2　　Gnd �3,200 �l.7うac** �1.7うac華掌 

Heate書 �Pin8　　Gnd �3,200 �1.7うac** �1.7うac** �and8. 

Vl1少 �Plate♯1 �Pin5　　Gnd �う0,000 �2う0 �2う0 � 

V120 �G章id♯1 �Pin4　　Gnd �0 �0 �0 

(6SN7W) �Cathode#1 �Pin6　　Gnd �9,200 �12 �12 

Squa重. �、Pla書e♯2 �Pin2　　Gnd �12,000 �14う �14う 

Amp. �G章id♯2 �Pinl　Gnd �4,う00 �-0・2 �-0.2 

Cathode#2 �Pin3　　Gnd �0 �0 �0 

Hea〔e重 �Pin7　　Gnd �Low �3.1う　ac �3.1うac 

Heate重 �Pin8　　Gnd �○○w �3.1う　ac �3.1うac 

V121 �Platel �Pin6　　Gnd �30,000 �- �- �Ili§　nOtPraCticablenor 

V122 �Plate2 �Pin4　　Gnd- �30,000 �ー �- �u§efultomea§ureVOlt一 

(うR4GY) �Fila皿ent �Pin2　　Gnd �820束* �- �- �age§OnV121andV122. 

Co血pensa・ �Filament �Pin8　　Gnd �820** � �ー �**Dependingon§ettingof 

to重Diodes ������’R2う8. 

V301 �Plate �Pin3　　D十 �3,`00 �2`0 �0 �Resistance　measurements　tO 

(6Jう) �G重id �Pin5　　Gnd �9う,000 �-0.6 �0 �B十foralltubesinthe 

1st �Cathode �Pin8　　Gnd �う,000 �22.う �0 �FrequencyGenerator§ 

T章iple重 �Heate重 �Pin2　　Gnd �Low �3.1うac �3.1うac �§houldbemadetolerm- 

Heate重 �Pin7　　Gnd �Low �3.1うac �3.1うac �inal13ofterminalblo⊂k. 

Sheu �.Pinl　Gnd, �0 �0 �0 

V302 �Plate �Pin3　　D十 �4,700 �2うう �0 � 

(6Jう) �G重id �Pin5　　Gnd �少年000 �」).4 �0 

2nd �Cathode �Pin8　　Gnd �う,000 �30 �0 

丁重iplc重 �Heater �Pin2　　Gnd �Low �3.1うac �3.1うac 

Heate章 �Pin7.Gnd �Low �3.1うac �3.1うac 

She置l �Pinl　Gnd �0 �0 �0 

V303 �Plate �Pin3　　D十 �7,000 �2`0・ �0 �**SwitchS301inl,800 

(6SA7) �Grid#1 �Pin5　　Gnd �20,000 �」).7う �0 

Mixe富 �G章id♯2,4 �Pin4　B+ �う9,000 �40 �0 

G重id♯3 �Pin8　　Gnd �470*奪 �0 �0 

100,二 �」;.2う �0 �KCposition. †ISwitchlS301inany 

G章id♯う �Pinl　　Gnd �000† 　0 �0 �0 �posi書ion　otheき　れan 

Cathode �Pin6　　Gnd �000 �十6 �0 �l,800　KC　or　XTAL. 

Hea章er �Pin2　　Gnd �○○w �3.1うac �3.1うaぐ 

Heater �Pin7　　Gnil �血w �3.1うaぐ �3.1うac 

V304 �P重ate �Pin8　　R十 �2う,000 �170 �170 � 

(6SJ7) �Supp章eS§or �Pin3　　Gnd �0 �0 �0 

I,im-Amp. �Sc章een �Pin6∴∴R十 �100,000 �110 �110 

G重id �Pin4　　Gnd �220,000 �-1.う �0 

Cathode �Pin5　　Gnd �30 �0.2う �0.う 

Heate重 �Pin2　　Gnd. �○○w �3.1うac �3.1うac 

Hea章e重 �Pin7　　Gnd �○○w �3.1うac �3.1うac 

Shell �Pinl　Gnd �0 �0 

*D・C VOltage§ meaSured with 20,000.ohm§・Pe重・VOlt皿eter;

A_C VOltage§ meaSured with l ,000.ohms-Per-VOlt meter.

o教i○○NAし 7「之3
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丁-32与甘/置PN

獲AB」格7-2・ VOしTA○○★ AND鵬SISTANC各MEASUREM書NTS (Conll・d)

a. TRANSMITTER.

Co京R各C丁IV各

MAI NT管NANC要

丁U〇〇 �〇〇〇M格N丁 �R各SiS丁▲Nc各M各▲S一 uREM各NTPOINTS �R各S. (oHMS) �YoしTAG重 TOGRoUND ��R書MARKS 

10o。k○ ○per. �Cly筆書el 、oper. 

V30う �Plate �Pin3　　B+ �40 �310 �310 �Grid　re§.determined　by 

V30` �Sc重een �Pin4　B十 �2`,000 ���SetlingofDBI.RBIAS 

(6V6GT/ G) �G重id �Gnd �24,000 �210 �210 �COnt重Ol(R1う9). Pin5　　Gnd �`ら000・ �-200求* �.-200*春 �**Grid.bias∴∴重ead　on 

Pulsed �Cathode �Pin8　　Gnd �80,000 2,700 �0.3 �0.3 �LOW　VOLTAGE　meter. 

Dblき. �Hea〔e章 �Pin2　　Gnd �Low �3.1う　ac �3.1う　ac 

Hea章e重 �Pin7　　Gnd �○○w �3.1う　ac �3.1う　ac 

V307 �Plate �Pin3　B十 �7,000 �260 �0 � 

(`SA7) �Grid#1 �Pin5　　Gnd �の,000 �_1.2 �0 

Divide重 �G重jd#2,4 �Pin4　B+ �1う,000 �80 �0 

G重id♯3 �Gnd �重6,000 �0 �0 Pin8　　Gnd �100,000 �_0.02 �0 

G重id諾う �Pinl　Gnd �0 �0 �0 

Ca章hode �Pin6　　Gnd �1,100 �38 �0 

Heate章 �Pin2　　Gnd �Low �3.1う　ac �3,1うaぐ 

Hea書e重 �Pin7　　Gnd �Low �3.15　ac �3.1うac 

V308 �Pla章e �Pin3　D十 �2少,000 �140 �0 � 

(6Jう) �G重id �Pin5　　Gnd �100,000 �0 �0 

Double重 �Ca章hode �Pin8　　Gnd �2,800 �13.う �0 

Heate重 �Pin2　　Gnd �○○w �3.1うaぐ �3.1うac 

Heale重 �Pin7　　Gn(l �Low �3.1うac �3.1うac 

Shell �Pinl　Gnd �0 �0 �0 

V30少 �P重ate �Pin3　B十 �2,000 �2`0 �0 � 

(`Jう) �Grid �Pinう　　Gnd �100,000 �0 �0 

T重iple重 �Ca章hode �Pin8　　Gnd �4,700 �32 �0 

Heater �Pin2　　Gnd �工ow �3.15ac �3.1うac 

Healef �Pin7　　Gnd �工ow �3.1うaぐ �3.1うac 

Shell �Pinl　Gnd �0 �0 �0 

b, VOLTAGE REGULATOR.

丁U8重 �各し重M各N丁 �RESiSTANC各　M書AS_ �R格S.音 �VOしTAG各 �鴫とMARKS 
uREM各NT　POiNTS �(oHMS主 �TOGROuND 

V2301 �G重id#1 �Pin11　Allmea. �110K �ー.3う† �†Measured`ote重minal#5 

V2302 �Cathode �Pin　2　　surements �0 �0† �onP2301 

(2D21W) �Heate重 �Pin　3　　taken(O �1う70 �う.7ac 

Thy重a- �Heate重 �Pin4　　terminal �1う70 �う.7ac 

章章On �G重id#2 �Pin　う　　♯う0n �1う70 �0† 

Switch �Plate �Pin6　　P2301 �　0 4000 �107ac† 

7_之4 o職I○○NAし



CORR要CTiVE

MAiNTENANCE

CG-273-1 1　　　　　　　　　　　　　　　　Sec書ioh 7

T-325B/FPN Poragraph 7 d

Nole

All tubes of a given type∴SuPPlied with the

equipment shall be∴COn§umed prior to em-

PIoyment of tubes from general stock.

8. AしICNM格NT OF FREQU各NCY C格N書RATORS

(10o"KC TIMER SiGNAしOPERATION).

a・ ALIGNMENT PROCEDURE.臆The frequency

generators in the exciters are aligned at the factory

Prio重tO Shipment of lhe transmitters. Normally, the

REF �DiMININCH∈S 

iA �5さ±圭 

β �3志MAXDIA 

C �5豊±さ 

D �-さM… 

各 �2.950±.050DIA 

「 �.きる55±.○○75 

G �去MAX 

H �.OI6MIN 

J �.566±.○○7DiA 

K �か-NS丁§能1丁 

し �.187±.oI6 

M �.I87±.oI6 

P �687NOM 

Q �I.8○○5±.oI25 

R �.687NOM 

S �かoM 

丁 �・-87±・8諜-ざA 

∨ �ーさD-ANOM 

W �与NOM 

× �かOM 

Y �かoM 

oRiclNAし

factory adjustments §hould not be disturbed. In the

event of trouble which is Iocalized to a frequency gen・

erator, tubes and other components should first be

eliminated as possible causes of the trouble before re-

alignment is attempted. Alignment will not be re-

qinired if crystal operation is used exdu§ively. Align_

ment of stages used for c重yStal operation js described

in Section 3, ParagraPh 9i (2). If it is an absolute

Certainty that realignment is necessary, follow the pr{ト

Cedし1re Outlined below. Refer to figures 7-29 and 7-30

for location of components.

f;gure 7-26. OuII;ne and β。S;ng Djag′om, JAN-4PR6OA

7-之与
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Paragraph 8 a

WARN看NG

BEFORE ENTERING THE IPA COM_

PARTMENT; USE THE CAPACITOR-

DISCHARGE ROD TO GROUND ALL

EXPOSED CIRCUITS.

CO-273- 1 1　　　　　　　　　　　　　　　　　　　　　　　　CORRECTIVE

T-325B/FPN MA看NTENANCE

( 1 ) Wilh血e transmitter de-energized, Place the

TUNE-NORMAL switch (SlO2) in the TUNE posi-

1ion. It will then be possible to tum on the LOW

VOLTAGE and all tuning adjustments may be made

from `he front of the tran§mitter through the open

acce§S doo重On the IPA compartment. See figure 3-16.

(2) Place the MAIN, FILAMENTS, and I.OW
VOLT-BIAS switches (SlOl, SlO3, and SlO4) in their

ON positions. Check for a LINE voltmeter reading of

230 volt§ With the meter switch (SllO) in the FIL

PRI po§ition. Adju§t the FILAMENT VOLTAGE

COntrOl (TlO2), if nece§Sary, tO Obtain lhis∴重eading.

(3) Apply filamentへand plate voltage to the

f重equenCy generafO重Of Exciter A or Exciter B (which-

ever is being tuned) by placing either the EXCITER

A or EXCITER B switch (Sl18 or Sl19) in the ON

PO§ition. Check for a reading of 300 volts on the LOW

VOLTAGE meter with switch Slll (beneath the

meter) in the EXCITER PLATE position. Refer to

ParagraPh 8b of this section for any correctional ad.

justment needed to obtain the 300-VOlt reading.

(4)Tum the DBLR BIAS control (R159) to its

maximum.cIockwise position.

(5) Have the extemal timing and switching

equipments adjusted to feed trigger pul§eS and a lOO-

kc signal to the frequency generator which is being

aligned.

(6) Place the left-hand meter switch associated

With the EXCITER CURRENT meter (S121) in the

EXCITER A or EXCITER B position, depending upon

Which exciter is being aligned.

No青e

The tuning §lugs for the input tran§former

and the interstage transformers are coaxial

and both are adju§table from the front. A

SPeCial alignment tooI with a narrow non-

metallic blade fo重adju§ting the inner (Pri-

ma重y) slug and a §tiff wire insert for ad-

justing the oute重(secondary) slug are pro-

ク. TRANSMITTER.　　　　　　　　丁AさしE 7-3. TUBE CHARAC音E則S†1C§

盲と �きく �> �一 �> �■く と �・く と �8〈 �.毒づ ●" �丁○○hS_ `Ondu`lonce 〈Micr○○ ��Emissioh 

Tube Type �謹 �轟 �韮 �1≧ あき �各、‾’ 箪急 ぷ呈 �くI、"- 害毒 �忘- 轟 �轟き �雪上 主薬 �mhos) 

営‡ �○○さ U �ゞ �`回 �ゞ �○○ さ U �○" l案 U �1と �雄 �N○○_ 齢oi �Min_ i調um �Is 〈mA) �丁est ∨011 

うCP宣A �`.3 �0.6 � �_601 �See　Footnote2 ��� � � � � � 

6AC7 �6.3 �0.4う �300 �_2 �1う0 �10 �2.5 �1Meg. � �,000 �7000 �40 �葛10 

`AG7 �6.3 �0.6う �300 �-3 �“12う �28 �7.0 �130,000 � �11000 �,200 �180 �20 

`Jう �`.3 �0.3 �250 �--8 � �10 � �7700 �20 �2`09 �2400 �40 �30 

`SA7 �6.3 �0.3 �250 �-2 �100 �3.う �8.う �1Meg. � �4う03 �3003 �70 �30 

`SJ7 �6.3 �0.3 �2う0 �-3 �100 �3 �0.8 �lMeg. � �16う0 �132う �60 �30 

6SN7GT `SN7W �6.3 �0.6 �・　2う04 �_8書 � �104 � �77004 �201 �2600▲ �24001 �404 �30▲ 

`V6GT/G �6.3 �0.4う �31う �一13 �22う �34 �2.2 �77000 � �37う0 �3000 �100 �30 

7C23 �11.0 �29 �15000 �-3う00 � �1.2デ � � �23 � � �2ダ �午000 

4PR60A �26.0 �2.2 �20000 �-1000 �1500 �See F○○t. note5 �8.0 � � � � � � 

807 �6.3 �0.9 �7う0 �-う0 �2う0 �100 �9.0 � � � � �300 �50 

For∴all footnotes, See Page 7-27.

7「之6 ORicINAし
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T-325B/FPN

TAB〇日7-3. TU眺CHARACTE級li丁IC§ (Coni′d)

Se.IIoh 7
Paragraph 8 α (6)

Tube �ー> な、- 号o �盲≦ ○ ∈- �o≧ 警告 �菜 U‾ Io �善 〃 1くo �"l" さ 弟 U �堆 く_ �_≧ 暮○ �基… � �暮れis§ioh 

丁ype �雲量 」享 �善事 U �““〃i一 葉 q) o" �誓 塁 �回1 七宝 喜多 �華 華 �託 �「)∴th 撃 �嘩 ��Is くれ▲) �丁esl Voit 

2Ⅹ2A �2.う �1.7う �12500 � � �7.う �4う � � � � � 

4C3う �6.3 �6.1 �6000 � �8000 �100 �901 �0 � � � � 

うR4GY �う.0 �2.0 �2800 � � �17う �700 � � � �22ダ �7ヂ 

うU4G �う.0 �3.0 �1700 �うう0 � �2う0 �7う0 � � � �22ヂ �7う4 

6H6(GT) �6.ま �0.3 �4`う �lう0 � �8.8 �う0 � � � �1う4 �204 

20う0 �6.3 �0.6 �1300 � �650 �100 �う00 �-2う0 �-100 � � � 

8020 �う.0 �`.0 �40000 � � �100 �750 � � � �30 �う006 

b. VOLTAGE REGULÅTOR.

Tube �_> 呂‾ 各0 �_1く 5) ・" �。≧ 望 。o >9I go �さ≧ o �2≧ 薬 �轟 �< q) 91(● � 

丁ype �jg) に盲 > �茸 �ー●I" 費‡ e ミ七 〇 〇〇 �撃 �」> 琵● 、・く �華 ・く �〇〇〇 月空 重 く 

2D21W �`.う �0.` �1,300 �400 �6う0 �0.1 �10.0 � 

1Grid voltage for cutoff.　　　　　　　　　　　　　　　　　5Peak anode current, 15 amp.

2Anode voltage§: A1 575 v, A登2000 v, A8 4000 v.　　　　　　6Filament voltage 3.O v for thi§ teSt.

3Conversion t重anSCOnductance.　　　　　　　　　　　　　　?Amperes.

4ValJe§ are for each §eCtion.

Vided in a holder in the IPA compartment fine the adjustments by tuning for maximum grid

beneath the frequency-generatOr Chassi§.　　　　　Current With meter switch S120 in the GRID CUR

wi,h(霊誌蕊器嘉島露語‡ POSit詰ansfer the meter plug to jack J302 in the
V301 CATH. position. Adjust the inner tuning　#C慧黒岩笥・§晋豊S忠霊

薫諾意書誌聾蕊書誌重義霊霊
’(8) Place meter switch S120 in the GRID CUR grid circuit of the divider, V307. Adjust the slugs of

POSition and insert the meter plug (P301) into jack Z312 and Z310 separately for a maximum mete‥ead-

J301 in the grid circuit of the §eCOnd tripler, V302. If ing. If no grid current is observed to start with, the

there is any indication of grid current on the EX-　　regenerative divide重is not regenerating. Unde重thi§

CITER CURRENT mete重, adjust the primary and sec"　　condition, §tart With the tuning slugs of Z312 and

Ondary tuning slugs on the tripler interstage trans-　　Z310 in their maximum coun〔erCIockwise position and

former (Z302) for maximum deflection. If there i§　　adjust each ten full turns in a dockwise direction. If

no indication of grid current, Place meter §Witch S120　　there i§ §till no grid cu重rent, Change the setting§ from

in the V302 CATH. position and make.the tun-　　these positions, by cut and try, until grid current i§

ing adjustments for maximum cathode current. Re-　　Obtained. Once重egeneration ha§ Started, a§ eVidenced

O則OI NAL　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　7_27
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Parag「aph 8 a (10)

CC-273-11 1　　　　　　　　　　　　　　　　　　　coRRECTIV各

T-325甘/FPN MAiNTENANCE

(13) Insert the mete重Plug into jack J304 in

the grid circuit of the limiter-amPlifier, V304. Start-

ing from the maximum dockwise position of the ad-

JuStlng SCreW, tum the inner slug of the mixer・amPli-

fier interstage transformer (Z305 ) app重OXimately ten

tums in a counterdockwise direction. Adjust the outer

Slug for a maximum deflection on the EXCITER CUR-

RENT meter. Refine the adjustments of both inne重

and outer slugs・

(14) Place meter switch S120 in the V305 V306

CATH. position and set the DOUBLER PLATE

TUNING control (A) for l,800 kc according to the

tuning cha重t SuPPlied with the transmitter or accord-

ing to the li§t Of typical settings shown in table 3-1

Of Section 3. If there is no indication on the EXCITER

CURRENT meter, tum the DBLR BIAS control in a

COunterdockwi§e direction until §Ome reading is ob-

tained. If it is still impo§Sible to obtain a reading,

Observe the following note and make an initial ad-

ju§tment On trimmer∴CaPaCitor C326B in the pulsed-

doubler g重id circuit (step 16) until some indication

is obtained on the meter. As soon as a reading is ob-

tained, reVert tO SteP (15) and proceed in sequence.

きjguIe 7-27

Out"l'e and Bosjng D;ogr。m, JAN-7C23

by grid current, Peak Z310 and Z312 for maximum

grid current. At this point turn the Z312 tuning slug
in a COUNTERCLOCKWISE direc〔ion until the meter

reading drops to about three lines on the meter

below the maximum value read.

Check the activi〔y Of the regenerative divider by

Placing the LOW VOLT-BIAS switch OFF, Waiting
a few seconds, and placing it ON again. If grid cur・

rent does not reappear, it is because the divider did

not go back into regeneration. Readjust the settings on

Z310 slightly until the divider operate§ nOrmally when

the voltage is tumed ON and OFF (Sl18 for Exciter

A, S119 for Exciter B).

( 11 ) Place the FREQUENCY SELECTOR switch

(S301) in the l,900-kc position and insert the meter

Plug into jack J303 in the injector-grid circuit of

the mixer, V303・ Adjust the tuning slug of the dou-

bler plate-tuning coil (Z311 ) for a maximun indica-

tlOn On the EXCITER CURRENT meter.

(12) Place the FREQUENCY SELECTOR
SWitch, the LIMITER AMP. PL TUNING control,

and the PULSED DOUBLER GRID TUNING control

to point a=heir l,800-kc calibrations.

7-之8

No†e

The EXCITER CURRENT meter i§ an eX・

tremely sensitive indicator, and ca重e muSt be

〔aken to prevent off-SCale deflections. Make

all tuning adjustments sIowly and watch the

meter∴Carefully. As soon as the deflection

tends towards full scale, tum the DBLR BIAS

control in a cIockwise direction to reduce the

deflection.

(15) Adjust trimmer capacitor C326A in the

limite重-amPlifier plate circuit to obtain a maximum

置jgu′e 7-28.

Ou捕れe Oれd Bas;れg D;ogIOm, JAN・4C35

ORIeINAL
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Vま0了　之30i　諸08　Jま09　Vう0l

f;gure 7-29. f「equen`y Cenerdring u所Top or F′Om V;ew

indica〔ion on the EXCITER CURRENT meter. The

trimmer is accessible through a hole in the bottom of

the chassis in the IPA compartment; the trimmer on

the right is C326A. As the meter reading increases,

take the precautions noted above against off-§Cale

meter deflec〔ions.

(16) Adjust trimmer∴CaPaCitor C326B in the

PしIIsed-doubler grid circuit for a maximum reading on

the EXCITER CURRENT me〔er. Again take precau・

tlOnS against off-SCale deflections. The trimmer is ac_

CeSSibIe throし1gh a hole in the bottom of the chassis in

the IPA compartment; C326B i§ the left"hand trimmer.

o剛eiNAし

ieぐlion 7

Paragraph 8 o (15)

When the trimmer is set properly, Variation of the

PULSED DOUBLER GRID TUNING control in

either direction from the l,800-kc calibration should

result in a decrease in the EXCITER CURRENT

read i ng.

(17) Adjust the DOUBLER PLATE TUNING

COntrOl for a minimum indication on the EXCITER

CURRENT meter.

(18) Make a final adjustment of the DBLR BIAS

COntrOl to obtain a reading between 60 and 80 on the

EXCITER CURRENT meter. Lock the control at thi§

Se 〔亡l ng・

7-之9
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fjgu′e 7-3O. f'eque動くy Cener。tjれg unjt, Bo書Iom or Reo′ yjew

No書e

If the transmitter i§ tO be operated at l,80n

kc, nO further alignment is neces§ary. For

OPeration at l,750 kc, Perform steps (19) to

(22) inclusive; for operation at l,850 kc, Per-

form steps (23) to (26) inclusive; for oper-

ation at l,900 kc, Perform steps (27) to (30)

inclusive; and for operation at l,950 kc, Per-

form steps (31) to (34) inclusive. If desired,

the complete alignment may be made for all

frequencies.

(19) Place the FREQUENCY SELECTOR switch,

the LIMITER AMP. PL TUNING control, and the

7-30

PULSED DOUBLER GRID TUNING con〔rol in the

l,750-kc positions. Place meter switch S120 in the

V305　V306　CATH. position. Set the DOUBLER

PLATE TUNING control for l,750 kc according to

the tuning chart.

(20) Adjust the inner and outer slugs of the

mixer・amPlifier l,750-kc interstage transfo重mer (Z304)

for a maximum indication on lhe EXCITER CUR-

RENT meter.

(21) Refine the PULSED DOUBLER GRID

TUNING and LIMITER AMP. PL TUNING controI

Settings for a maximum indication on lhe EXCITER

CURRENT meter. The maximum indication§ Should

OCCur With the controIs very cIo§e tO (though not

ORiciNAL
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MAINTENANCE　　　　　　　　　　　　　　　　ト325B/FPN Paragraph 8 o (21)

necessarily exactly on) the l,750-kc∴Calibra〔ions. If

SuCh i§ nOt the ca§e言t is an indication that the inter-

Stage tran§former is tuned to the wrong frequency;

re§e〔 the PULSED DOUBLER GRID TUNING and

LIMITER AMP. PL TUNING controIs to l,750 kc

and repeat step (20) to find the correct maximum.

(22) Note the reading on the EXCITER CUR-

RENT meter. If it is not between 60 and 80, adjust

the DBLR BIAS control until the reading is within the

required limits.

(23 ) Place the FREQUENCY SELECTOR switch,
the LIMITER AMP. PL TUNING control, and

the PULSED DOUBLER GRID TUNING control in

the l,850-kc positions. Place meter switch S120 in the

V305　V306　CATH. position. Set the PULSED

DOUBLER PLATE TUNING control for l,850　kc

according to the tuning chart.

(24) Adjust the inner and outer slugs of the

mixer-amPlifier l,850-kc interstage transformer

(Z306) for a maximum indication on the EXCITER

CURRENT meter.

(25) Refine the PULSED DOUBLER GRID

TUNING and LIMITER AMP. PL TUNING con-

〔rOIs for a maximし1m indicatiol` On the EXCITER CUR-

RENT meter. The maximum indications should occur

With 〔he controIs very dose to (though not neces§arily

exactly on) the l,850-kc calibrations. If §uCh i§ nOt the

CaSe, it is an indication that the interstage transformer

is tuned to the wrong frequency; reSet the PULSED
f DOUBLER GRID TUNING and the LIMITER‘AMP.

PL TUNING to l,850 kc and repeat step (24) to find

the correct maximし1m.

(26) Note the重eading on the EXCITER CUR-

RENT meter. If it is not between 60 and 80, adjust

the DBLR BIAS control until the reading is within

the required limits.

( 27 ) Place the FREQUENCY SELECTOR switch,

the LIMITER AMP. PL TUNING control, and the

PULSED DOUBLER GRID TUNING control in the

l,900_kc position§・ Place meter switch S120 in the

V305　V306　CATH. position. Set the DOUBLER

PLATE TUNING control for l,900 kc according to

the tuning chart.

(28) Adjust the inner and outer slugs of the

mixer-amPlifier l,900-kc interstage transformer

(Z307) for a maximum indication on the EXCITER

CURRENT meter.

ORlelNAL
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(29) Refine the PULSED DOUBLER GRID TUN_

ING and the LIMITER AMP. PL TUNING con_

troIs for a maximum indication on the EXCITER

CURRENT meter. The maximum indications should

OCCur Very dose to (though not necessarily exactly on)

the l,900-kc calibrations. If such is not the case, it is

an indication that the inters章age tran§former is tuned

to the wrong frequency; reSet the PULSED DOUBLER

GRID TUNING and LIMITER AMP. PL TUN_

ING controIs to l,900 kc and repeat §teP (28) to find

the correct maximum.

(30) Note the reading on the EXCITER CURニ

RENT meter. If it is not between 60 and 80, adjust

the DBLR BIAS control until the reading is within

the required limit§.

(31 ) Place the FREQUENCY SELECTOR switch,

the LIMITER AMP. PL TUNING control, and the

PULSED DOUBLER GRID TUNING control in the

l,950-kc positions. Place meter §Witch S120 in the

V305　V306 CATH. position and insert the meter

Plug into jack J304. Set the DOUBLER PLATE TUN-
ING control fo重1,950 kc according to the tuning chart.

(32) Adjust the inner and outer slug of the

mixer-amPlifier l,950-kc inter§tage tran§former (Z308 )

for a maximum indication on the EXCITER CUR_

RENT meter.

(33) Refine the PULSED DOUBLER GRID

TUNING and the LIMITER AMP. PL TUNING con.

troIs for a maximum indication on the EXCITER CUR_

RENT meter. The maximum indications should occur

Very CIose to (though not necessarily exactly on) the

l,950-kc calibration. If such i§ nOt the case, it is an

indication that the interstage transformer i§ tuned to

the wrong frequency; re§et the PULSED DOUBLER

GRID TUNING and the LIMITER AMP. PL TUN_

ING controIs to l,950 kc and repeat step (32) to find

the correct maximum.

(34) Note the reading on the EXCITER CUR-

RENT mete重・ If it i§ nOt between 60 and 80, adjust

the DBLR BIAS control until the reading i§ Within

the required limit§.

(35) With the completion of the previou§ §tePS,

the frequency generator is completely tuned. As a

final check, all the cathode and grid current readings

Should be monito重ed and checked again§t the typical

readings listed in table　5喜1. Restore the TUNE

NORMAL switch under the frequency generator

Chass」§ tO NORMAL and dose the IPA compartment

d○○で.

b・ I‘OW-VOLTAGE ADJUSTMENT. - With EX-

CITER A switch (Sl18) and EXCITER B switch

(Sl19) both in the ON position, and meter switch

7_3之

S111 (beneath the LOW VOLTAGE meter) in the

EXCITER PLATE position, the LOW VOLTAGE me-

ter (MlO5) should read 300 volts. If it doe§ nOt, OPen

the right rear door and adjust potentiometer R163 (see

figure 5-1) until a reading of 300 volts is “obtained.

WARN寡NG

OBSERVE ALL SAFETY PRECAUTIONS.

GROUND ALL EXPOSED COMPONENTS

WITH THE CAPACITOR - DISCHARGE

ROD PROVIDED.

Turn either the EXCITER A or the EXCITER B

SWitch to the OFF position. The meter reading should

remain 300 volts. If it does not, remOVe the retaining

SCreWS and allow the hinged front controI panel to

drop. Adjust potentiometer R237 untir the meter read§

300 volts; See figure 3-17. Raise the controI panel and

tighten the retaining §CreWS.

9. NEUTRAし1ZA丁○○N PROCEDURE.

Neutralization of the 2nd IPA and PA stage§ ha§

been adju§ted at the factory and should not be tampered

With unles§ all trouble-Shooting and maintenance pro-

Cedure has eliminated any other.possible cau§e Of

trouble. In general, the setting of the neutralizing ca-

PaCitors is noncritical) and it is unlikely that they

Will be a source of trouble. However, if it is necessary

to replace any of the capacitor§, the stage in which the

replacement i§ made should be reneutralized.

WARN漢NG

BEFORE MAKING ANY ADJUSTMENTS
IN THE PA AND IPA COMPARTMENTS,

BE CERTAIN THAT THE MAIN SWITCH

IS OFF. GROUND ALL EXPOSED COM.

PONENTS WITH THE CAPACITOR.

DISCHARGE ROD.

a・ 2ND IPA NEUTRALIZATION. - The adjust-

ment of neutralizing capacitors C158 and C159 in the

IPA compartment (C159 shown in figure 7-31) is

made as fo11ows:

(1)　Loo§en the locknut on the threaded shaft of

each capacitor.

(2) Adjust the variable plate until the spacing

between plates is薙inch. Tighten the locknuts.

b・ PA NEUTRALIZATION. - The PA stage is

neutralized when neutralizing capacitors C154 and

C155 in theJ)A compartment (C155 shown in figure

5一隻) are each set for∴a∴CaPaCity of approximately

32拘uf. This capacity is obtained to a §ufficient degree

ORicINAし
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f;gure 7-32・ T′o”S調柵er ReIoy Pcmel′ [efl Re○○ AくくeSS Door Opeれ

Of approximation when the NEUTRALIZATION

COntrOl (G) is set at O57, PrOVided the capacitors are

COuPled to the ganged control in the correct manner.

If there is reason to believe that the couplings which

COnneCt the two capacitors to the control have slipped,

Or if a new capacitor is in§talled, uSe the following pro-

Cedure (refer to figure 5-4) :

(1) Loosen the coupling§ tO both neutralizing

CapaCitor§.

(2) Adjust each capacitor to maximum capacity

(fully me§hed).

o脈l○○NAし

(3) Set the NEUTRALIZATION control to a

Setting of 857.

(4) Tighten both capacitor∴COuPlings §eCurely,

and set the NEUTRALIZATION control to O57, aS des-

cribed above.

漢O. D-C OVERしOAD R話しAY ADJuSTM各N丁.

The d-C OVerload relay§, PrOteCting the 2nd IPA,

the PA, and the high-VOltage rectifier stages, have been

adjusted at the fac〔Ory SO that the relays ’《kick out’’at

Certain predetermined values of current. Under nor"

7_雪3
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mal conditions, nO adjustment of the controIs which

vary theくくkick out’’point will be necessary. However,

if any of the control rheo§tatS are rePlaced, Or if their

Settings are changed, the control§ Will have to be reset

so tha‥he relay§ Will operate at the correct value of

current. These setting§ are nOt unduly critical and can

be made on the basis of resistance checks of the con-

trol rheostats after disconnecting one end of each §uCh

rheostat to be set.

W▲RN音NG

WHEN MAKING THE FOLLOWING

ADJUSTMENTS, BE SURE THE MAIN

SWITCH IS IN THE OFF POSITION AND

THAT ALL COMPONENTS HAVE BEEN

GROUNDED WITH A CAPACITOR-

DISCHARGE ROD.

To make ’the necessary re§i§tanCe Checks be sure to

use an ohmmeter that is in good operating condition

SO that readings taken will be rea§Onably accurate.

a. 2ND IPA OVERLOAD.一The 2nd IPA over-

load relay (Kl12 ) should operate when approximate-

1y 50 milliampere§ flow in it§ COil. To adjust for thi§

Setting check the resistance of R153 from center ter-

minal to ground. If the resistance measured is other

than approximately 450 ohms, turn the rheostat until

that value is obtained. For the remalnlng PrOCedure

refer to paragraph lOd, following.

b. PA OVERLOAD.一　The PA overload relay

(Kl13) should operate when approximately lOO milli-

amperes flow in its coil. To adjust for this setting,

check the resistance of R157 from center terminal to

ground. If the resistance measured is other than ap-

PrOXimately 155 ohm§l tum the rheo§tat until that

value is obtained. For the remalnlng PrOCedure重efer

to paragraph lOd, following.

c. HIGH.VOLTAGE SUPPLY OVERLOAD.一

The high・VOl章age SuPPly overload relay (Kl14) should

OPe重ate When approximately 325 milliamperes flow in

its coil. To adjust for this setling check the resistance

of R158 from center terminal to ground. If the resis-

tance measured is other than approximately 58 0hm§,

tum the rheostat until that value is obtained. For the

remalnlng PrOCedure refer to paragraph lOd, follow-

ing.

d. FINAL CHECK OF SETTING. - After adjust-

ing any of the relays a§ described in paragraphs lOa・ bI

or c, PreCeding, try tuming the plate power on and

off a few times (with the transmitter in normal oper-

ating condition)・ It may be found that there is a

tendency for one or more relays to ’くkick out’’with the

Surge PrOdu⊂ed in this manner. If this condition occurs,

7_34

tum the control fheostat of the reldy(§) invoIved to

slightly reduce the re§i§tanCe Of the rheostat(s). This

will make the relay operation somewhat less sen§itive.

CAUTION

Avoid turning the rheo§tat tOO farl §ince this

may d蒜nsitize relay operation to the point

where insufficient circuit protection is pro-

vided.

11. A・C OVERしOAD ADJUSTMEN丁.

The MAIN switch and a〃C OVerload breaker, SlOl,

has been adjusted at the factory for a trlPPlng POinでOf

approximately 50 amperes. However, if the §Witch is

replaced; the new component must be in§PeCted to be

ccrtain that it is set to trip at about this value of cur.

rent. Thi§ may be done as follows:

a. Remove the two screws holding the switch face.

Plate to the switch housing.

b・ Note the two small rectangular plates inside, eaCh

having an arrow at one end’at the cutout comer. This

arrow should point to the center calibration line be・

tween theくくHI,, and-くtLO,, end§ Of the scale. The §Cale

is visible in the cutout portion of the plate.

c. If the arrow does not point to the correct line・

1oosen the two screw§ in the sIotted holes and §1ide

each plate until the arrow lines up with the center

血a重k.

d・ Tighten the §CreWS in each plate and replace the

§Witch faceplate.

e・ If, for any reason, it is neces§ary tO inspect or ad・

just the MAIN §Witch (SlOl) in the transmitter (see

figure 3-17), the same procedure is followed, eXCePt

that the bracket holding the switch to the control

panel must first be removed by taking off the four

Panel screw§・

WARNING
BE CERTAIN THAT THE A-C POWER

LINE IS DISCONNECTED AT THE

TRANSMITTER TERMINAL BOARD BE-

FORE ATTEMPTING TO DISMANTLE

THE MAIN SWITCH IN THE TRANS-

MITTE R.

12. §PARK。GAp ADJuSTM書NT.

Two types of spark-gaP PrOteCtOrS are uSed’a§ PrO-

tective devices in the transmitter to guard against dam-

age caused by high-VOltage tran§ients. They are gener.

ally placed in the grid and cathode circuits of the

high"POWer∴r-f amplifiers, Or in any other portions of

the equipment where such transients are likely to

OCCu重.

ORICINAL
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One type of protector is a neon-filled, Cartridge-tyPe
くくIightning arrestor’’, Which is nonadjustable and is

designed to conduct when voltages of between 200 and

400 volts exist across it. These protectors are used to

PreVent damage to the coils of overload relays Kl12,
Kl13, and Kl14.

’くBall"gaP’’protectors, Which are adjustable, have

been set at the factory for the correct spacing. If the

SPaCing is changed, Or a rePlacement is necessary, the

gap between the conducting balls must be reset. The

COrreCt SPaCing§ for each protector of this type are in-

dicated in table 7十㌦ and on identification plates Io-

cated adjacent to the protector. These dimensions are

critical and should be measured with feeler gages lo-

Cated on the fuse panel.

13. TRAN§MISSiON　=N格　CHECK.

After all tuning procedure for the Antenna Coupling

Unit has been performed and checked, Or at any Other

time during operation, SuSPicion that there is a faulty

transmission line between the Type J-455A/FPN Ter-

minal Box and the coupling unit may be verified a§

fo重low§ :

a. With the HIGH VOLT and LOW VOLT-BIAS

switches in the OFF position, Place I‘INK A in the

transmitter in the dummy load position.

b. Check the connection in the terminal box to be

ce重tain that the tran§mitter being used will feed the

tran§mission line under test.

c. Connect LINK l in the coupling unit to the tran§・

mission line under test, and move LINK 2 so that it

goes to the dummy load.

oRIGiNAし

d. Place the transmitter in normal operation and

note the reading on the TRANSMISSION LINE

meter (Ml11).

e. place lhe HIGH VOLT and LOW VOLT-BIAS

switches in the OFF position. Move LINK A to the

tr争nsmi§Sion line position.

手Place the transmitter back in operation and com-

Pare the reading now obtained on the TRANSMIS-
SION LINE meter with that noted in step d・ If the

two readings are substantially the same’the line is all

right. If the readings differ appieciably’the spare

transmi§Sion line should be put into use and the faulty

line replaced.

WARNING
BE SURE TO GROUND ALL COMPON-

ENTS WITH A CAPACITOR-DISCHARGE

ROD IN THE PA COMPARTMENT,

TERMINAL BOX AND COUPLING UN量T.

14. MONITO剛Nc PICK"UP, PA §TAG教.

The monitoring circuit pick"uP CaPaCitor’C202・ has

been adjusted at the factory for correct spacing, and

should not be changed. However, if capacito重C167 is

replaced, the spacing of C202 must be readju§ted, §ince

one end of C167 serves as one plate of the pick・uP

capacitor (§ee figure 7-33)・ The criteria of correct

spacing is that a deflection of slightly more than 20

division§ is obtained on the monitor oscilloscope when

ob§erVing the OUTPUT PA pulse with the VERTI-

CAL DEFLECTION control in the extreme clochwise

POSition. The transmitter should be operating at nor-

TABしE　7_4.　SpACiNG O書　BAしし"CAp PROT各CTO脈§

C看RCUi丁 �SYM〇〇〇 �SPACING 

PaGrid(VlO4,VlO5andV106,VlO7) �TYllO,TYlll �0.0の十0.003 　-0,002inch 

2ndIPAGrid(VlO2andVlO3) �TYlO8,TYlO9 �0.010十0.001 　-0.002inぐh 

Monitorscopepick-uP;PAoutput �TYl14 �0.008十0.001 　-0.002inch 

ModulatorGrid(Vl16andVl17) ModulatorPulse.Generato重Outpu=O �TYl12,TYl13 TYl1う �0.010±0.002inch, acros§t重anSforme重 0.030十0.002 -0.000i血ch, eachsidetoground 0.01う十0.002 

PAgrids ��-0.000inch 

7-3う



7 SeくIion

Paragraph 14

CG-273-1 1

丁-32与寄/書PN

郎芝5　　　削24∴∴∴欝饗芝さ　　し川服嵐∴轍闇鰻∴∴c脂了　　しI24　　議場

ぐoRR容C†lV各

MAINTENANCE

fjgu′e 7-33. PA Comporlmem, Sjde PoneI Removed

mal powe重OutPut. A spacing of approkimately O.07

inch is normally required.

I5. ⊂OMp格N§A†OR CIRCuI音ADJuSTM書NT.

N0書e

The compensator circuit is facto重y"adjusted

for correct pul§e-amPlitude §tabilization dur-

ing double pulsjng and should not be di§-

turbed unle§S it is definitely ascertained that

adjしIS〔ment is necessary.

The compensator circuit adjustment is made with

the screw-driver potentiometer R258 located inside

7-36

the right.hand portion of the IPA section. To adju§t,

PrOCeed as follows: On the monitor o§Cillo§COPe Set the

SWEEP LENGTH switch to 4500A. On the f重Ont Panel

Of the transmitter tum the MONITORED CIRCUIT

SWitch to OUTPUT PA, and set the TRIGGER SE_

LECTOR switch to either A or B, Whichever §ettlng l§

重equired to make the unsynch重Onized pulse move from

the right to the left on the scope screen (while the

SynChronized pulse remains stationary). If the circuit

is undercompensated, 〔he fixed pul§e Will lend to ri§e

in amplitude as it is approached by the moving pulse.

Overcompensation will be indicated by the reverse

effect・ that is・ the approach of the moving pulse will

CauSe a decrea§e in the amplitude of the fixed pulse.

oRIciNA看
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In either case, after observing the amount of amplitude

Variatjon to be corrected, tum Off plate power and

OPen the IPA access door. Loosen the adjustment shaft

locknut. If ↓1ndercompensation is present, tum the

POtentiometer slightly cIockwise, and vice versa. Then

CIose the door to the IPA §eCtion, tum On POWer, and

Observe the output pulse amplitude§. If further∴COr・

rection is required, rePeat the procedure until §atis-

factorily uniform pulse amplitudes are obtained. The

difference between the pulse amplitudes, When cor-

rectly adju;ted, Should nol exCeed two percent. Tran§i一

7_38

ent effects observed at the coincidence of the pulses

may be ignored.

When the desired setting is accomplished, relock the

Shaft on the potentiometer R258 and restore the equip-

ment to operation a§ required.

16. ⊂ONTkdL R○○AYS (K葛O4 TO K漢14).

In the event of faulty operation of any of the control

relay§, rePlace the complete relay. The sensitive switch

COntaCt aSSemblies cannot be repaired and should not

be replaced in the field.

丁畠S丁　奪A窟」E
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Addendum §heet

To Ope「a‘ing ond Main‘enon`e Manual

For Du Mon‘ Type 256"D Cathode-Ray Os副ograph

The †ype 256-D osci=oscope furnished wi†h Radio Trans・

m航er Type T-325B/FPN incorpora†es cIn冊mina†ed. rec†an-

gular coordina-e scaIe which is no† de§Cribed elsewhere in

†his book. The degree of scaie川umina†ion may be varied

†o adiust scale visib冊y †o mee† †he 「equireme巾S a† hand.

The Iuminescence o白he coordina†e scaie may be con†ro=ed

by †he SCAしE iししUMINATION knob loca†ed on †he upper

righ† side o白he osci=oscope con†roi paneI・

The schema†ic diagram, Shown beIow′ i=us†ra†es †he ad・

di†ionaI connec†ions provided for lhi§ fea†ure. The paris are

Iis†ed in †he Moni†or Osci=oscope sec†ion o白he T-325B/FPN

Po「†s iis†・

×くど8誓器昔
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○○ 婆 �帝牝　提　訴揖甘　薯紫　や常　常持　甘薯ぐヾ帝醤　畳　　語　常葉〇一　常牝薄　紫甘薯甘　薯持　薬薄暑 いいいの…○○卜…い〇〇時、吋…∞寸の卜〇一N……℃【いり…卜某…卜小町e卜亀〇一〇∞曹○○、寸88、e-(おり8雷撃さ 

譜詫謹話謹謹諾詳謹謹謹器露盤諾譲畿害嘗器畿詩謹詫露器器露露 

ゝ- ≧皇 室費 詳 � 

……の〇一いいの一一一…一【一一一一〇一一一卜置一一卜のいのりの…一〇〇〇〇一一一…一一富の…小一卜‾小さ等霜等 

蔓謀議緩繚繚熊襲讃繚謙譲議 
百計軋む串行毎虐虐宣伝面制動か串的拒柁竜笛日面動乱か串毎沌清厄日壷卸和知前約清掃旧館由由由日日由亀鑑鐘鑑 
ヽ⊃ヽ⊃ヽブヽ⊃ヽ⊃ヽ⊃ヽ○ヽ⊃ヽ⊃ヽ⊃ヽD　ヽ⊃ヽつ　　ヽつ　　　ヽD　　ヽD　　　ヽD　　　ヽ⊃ヽDヽつ　ヽD　　　ヽ⊃ヽ⊃　　　ヽつ　　　　　{書一一一一 

○○ 瑳 �。霊詫詫塁の蓑善さ議弐一き詰ま卜器楽塁謹ごま豊…高〇一…拭き貧書き楽耗詳論 

詩語露程詰詣童謡器謡諾器読露轟露露盤露謹畿謀議器5露講読露 　　　　　　　　　　　　　　〇〇〇 

ゝ・ ≧皇 室を 詳 �法器治議票寧芋粥黙読諌童詩誌議盤薄薄ま謙譲清華欝詩誌 　　　　　　　　　　　　　　。l一〇〇　〇〇〇〇　　　　●一〇〇〇1▼一 

※繚繚撥盤繚縫議畿畿畿露盤露盤 
やせやややや〇〇〇〇℃〇℃〇〇℃や〇〇〇〇〇℃〇〇℃や〇〇℃誓ややや〇〇〇〇℃や〇〇℃薯や嘗℃〇〇℃や〇〇〇〇℃ 
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PAR†i Ll§†§

"」 窄 葛11 �　　　　　雪害常鴇 露盤謙譲細説楽器討議隷鴻鵠磁器謹 

ゝ・ > 窄 畠を 詳 �繋謹幣燕漆諦薄※端整謙譲薫畿謙譲…謀議※繚灘※ 

漆雲漆器違器弼認畿浅黒器誌謙畿藻謙書誌露畿謀輔畿畿誌誌 、.寸やややや寸のいいのいいのいいい……℃昌888、〇、〇、〇、〇ヾ,〇〇〇℃や　　N　寸　…一Nややトトトトトト卜 

∽∽∽∽∽咋∽ トトトトトトふふふふふふトトトト上玉ふふふふふふふふふふふふトトふふふふふふふふふふふふトトふふふにふふふトトト 〇・〇l・〇〇十i〇〇一▼・〇一〇〇〇●○○ 

○○○○■{す一一〇〇一一で〇十一一一一一一一一一一一一一一一一一一一一一〇一一〇一一一一一一一〇{ 

〇〇〇 肇 ●∩ � 

○○○○雷N_基盤鵠きき語一、一曽　寺　家　　一〇〇〇∞へ1卜さ一……Nさ_N　N吋{Neぐへト…o∞卜N_ 

器鏡譜詫擢譜諦課欝叢露講義叢叢欝講書謹謹講説 

ゝ・ > 窄 第 寡 �一一一一、〇一〇〇、℃一一.〔…∞　　　　一一〇一一一一一の{一一一〇∞〇〇一〇一一いやヽ⊃ヽ⊃N一一一〇一∞〇一〇〇℃e 

総懸繚議鱒欝謀議欝撥欝欝熊 
熊繚諜報熊葺熊熊熊襲熊撥欝畿熊 l・一●・・〇〇〇書l・i■●・○○「○○ 

細　【　　〇一一〇一〇】一〇一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一〇一〇一一〇一一 

“1 肇 ●} �　　　　　　　　「-i“+ 誓詳詩誌…o卜や寸…。∞竺ささ謡誓…8さい卜品。〇一N∀…卜∞_。_… 　　　　　　　　　　　　　　　　　・滑 

講師詳言詫言詩誌謹粥詩誌議書謡畿認諾詰謹謹謹謹 

ゝ" > 窄 畠豊 努 ま �欝…媒染等轟…譲鎌藤畿畿謙謙譲謙※※ 

卜〔ささおお8専令尊家宗家宗家象急ぎ寺電送もものお…薯昌占あトム尋トもトふふふせる読売量ふふふらち完売も5ふふ 

誌嵩薫詫箪葦葦器詩器楽詳評議謡器詩聖畿鶉論詰誌器器誌誌誌窯窯 

○○一〇一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一〇〇〇〇一〇一 

.○ 華 ●} �欝詩魂議寵恕罷書誌恕鶏惑盤謹畿 ・漁 譲潔繋懸繚懸繋 【一〇{[細一{○一【一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一〇〇〇{○一 

ゝ・ > 窄 努 ∪● 
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TABL書　8_8.　し1§T OF MANuFACTuRE教S

ie.1ion　8

Manufaくlu rers

▲田寄京とVi▲丁,oN �pR教書iX �N▲M各 �▲DDR各SS 

A.B �CDZ �Allen-BradleyCo. �118W.G重eenfieldAve. Milwaukee4,Wis. 

Adlake �CWE �Adam§&We§tlakeCo. �WarrenandMila重St§. Elkhar〔,Ind. 

Ae重0VoX �CAW �Ae章ovoxCo重p. �742BellevilleAve. NewBedford,Mas§. 

Ai重_Maze �CDEN �Air-MazeCorp. �う200Ha重va章dAve. Cleveland,Ohio 

AH&H �CHH �TheArrow-Har〔&Hageman �LaurelandPeckSt§. 

Elect重icCo. �Hartford6,Conn. 

AllenMfg. �CÅYT CAS �TheÅllenMfg.Co. �133SheldonS書. Hartfordl,Conn. 

AlliedElec. ��Al重iedEl∝tricProduct§Co. �76CoitSt. I重Vington,N.J. 

AISiMag ��AmericanLavaCorp. �219K重uesiDldg. ChallanOOga,Tenn. 

A血phenol �CPH CDH �AmericanPhenolicCorp. �18うOS.う4thAve. Chicago50,Ill. 

Alla露IndiaRub ��AtlanticIndiaRubberWorks �14ううW.VanDu重enSt. Chicago7,Ill. 

おi置ling§ ��TheBilling§&SpencerCo. �12LaurelSt. Hartford6,Conn. 

80§章onGea重 ��BostonGea重Work§,Inc. �3200Ke章重Sl. NorthQuincy7l,Ma§S. 

田富aCh �CLS �LS.BrachMfg.Co. �55Dicker§OnSl. Newa重k,N.J. 

耽yant重l∝. �CYD �B重yantEl∝tricCo. �BarnumSta書ion Bridgeport,Conn. 

おudRad �CDう �BudRadio,Inc. �21。18E.ううthSl. Cleveland,Ohio 

臼us§ �CFA �Bus§manMfg.Co. �2538W.UniversityS章. Sl.Loui§7,Mo. 

Ca重dwell �C寄K �AllenD.CardwellMfg.Corp. �97WhitingSt. Plainville,Conn. 

Cenl重alab �CBN �CentralabDiv.,GIobeUnion, �932E.KeefeAve. 

量nぐ. �Milwaukeel,Wis. 

C.H �CAE �Cutler-Hammer,Inc. �1333W.Sl.PaulAve. Milwaukee′1,Wis. 

ChiT富anS �CTR �ChicagoTransformerCorp. �3503W.ÅddisonSt. Chiぐago,重l〃. 

Cinch �CMG �CinchMfg.C○○や. �2339W.VanBurenSl. Chicago,Ill. 

Cla重eCP �CRY �C.P.Clare&Co. �4719SunnysideAve. Chicago30,重ll. 

ORlcINAし　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　8_1 69
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TAB」格8-8. LIST OF MANUFACTU教ER§ (Cont′d)

PARTら　しI§T

▲ささ京各VIA丁ioN �PR格rlX �N▲M各 �▲DDR書SS 

C置a重oslal �CMC �Cla重o§ta章M屯.Co.,重nc. �280N.`thSt. Brooklyn,N.Y. 744D重oadSl. 

Comm-Prod �CPD �CommunicalionP重Oduct§Co., 

重nc. �Newark,N.J. 

CTS �C丁℃ ChicagoTelephoneSupplyCo. �Elkha重l,Ind. 

Dubilier �CD �Coきnell-DubilierElectricCorp. �1000HamiltonBIvd. SouthPlainfjeld,N.J. 4MainAve. Pa§Saic,N.J. 1323A重chSt. Philadelphia7,Pa. 轄嵩薄書dg・ 

DuMonl �CDU �AllenB.DuMon〔Lab§.,Inc. 

Dunco �CSD CER �Strulher§-Dunn,Inc. 

Dus章Op ��Owen§-ComingFibe重gla§Corp. 

お重ie ��ErieResistorCorp. �`40W.-12thSt. 重きie,Pa. 

FedTele&Rad �C重T �FederalTelephone&Radio �100KingslandRoad 

Co重p. �Clifton,N.J. 

ーG鴨 �CG 

GeneralElectricCo. �Sche皿ectady5,N.Y. 

Gence重aco �CDP �GeneralCeramic§Co. �Keasbey,N.J. 

Goodyea重Sundrie§ �CGR �GoodyearSund重ie§& �85ChambersSt. 

MechanicalCo.,Inc. �NewYo重k,N.Y. 

GSThompson �C8重U GeorgeS.Th6mp§OnCorp. �5240Hunting章OnDrive LosAngeles,Calif. 460W.34thSt. NewYo章kl,N.Y. 

Ha血marlund �CHC �HammarlundMfg.Co.,Inc. 

Heinemann HeIipol �eHN CHU �HeinemannGrcuit �93少PlumSl. 

R重eakeき。o. �T重enton,N.J. 

TheHelipotCorp. �1101Mi§SionSt. Sou血Pa§adena2,Cal. StateandThoma§Sts. Bridgeporl,Conn. 1270Pa重kAve. Syca血ore,Ill. 2891N.CrawfordAve. Chicago41,重ll. 藍鮭盤古.J. 1100TerminalCommerceBldg Philadelphia8,Pa. 

Hubbell ��HarveyHubbell,Inc. 

IdealCommtr �CDDQ �IdealCommutatorDre§SerCo. 

重lg劇ec �CAT℃ �IlgElectricVentilatingCo. 

重n§lRes �CATE �Instrumen章Re§isto重Co. 

重京C �C重R �InternationalRe§istanceCorp. 

重PC �CARO �IndustrialP重Oduct§Co. �Danbury,Conn. 
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TABし寡　8-8.　Li§T OF MANuFAC丁uR書脈S (Conl′d)

Se`lion　8

Manufa`lu rers

▲ささ農各VI▲丁ioN �pR各書lX �NAM置 �▲DDR置SS 

JenningsRad �CAZG �Jenning§RadioMfg.Co. �1098最.W組liam§t. SanJose,CaL 

JohnsonEF �CEJ �E.F.John§OnCo. �Wa§∝a,Minn. 

Jone§HB �CJC C皿O �HowardB.Jones �2300Waban§iaAve. Chicago,Ill. 

Ki重kland ��H.R.KjrklandCo. �810KingSt. Morri§tOWn,N.J. 

1app ��LappInsula(OrCo.,Inc. �GilberlandMillsSts. LeRoy,N.Y. 

Li書くelfu§e �CLF �Littelfuse,Inc. �4765N.RavencIVOOdAve. Chicago4O,Ill. 

LNRa“y �CAYU �L.N.寄a重富yCo. �捜蕊諸星M.s§. 

Millen �qA �Jame§MillenMfg.Co. �150ExchangeSt. Malden,Mass. 

Moni(O重Conl �CAUS �Monito重Conl章o置1e章Co. �誰某‡Md. 

Mute重 �CAKD �Mu‡e重Co. �1255S.MichiganAve. Chicago,Ill. 

NallCo �CNA �NationalCo.,Inc. �61She重manSt. Malden,Ma§§. 

ND �CGM CEQS �NewDepartureDiv.,G.M. Co重p. �H重istol,Conn. 

Oak ��OakMfg.Co. �1200N.ClybourneAve, Chicago,Ill. 

P重opel〃ai重 ��P重opellai重,Inぐ. �き謹論説誓St§・ 

Ripley ��RipleyCo.,重nc. �48Faぐto重yS章. Middletown,’Conn. 

Rob&Myer§ �CAQ �Robbin§&Myer§,Inc. �Springfield,Ohio 

Rotron �CRMX �RotronDiv.,JenckesKnit〔ing �180WeedenS章. 

MachineCo. �Pawtucket,R.I. 

京&S �CDR CFW �Ru§§ell&StollCo. �125BarclayS〔. NewYo重k7,N.Y. 

Sぐhni(ze重 ��SchnitzerAlloyProductsCo. �153Broadway Elizabethl,N.J. 

Sickle§FW ��TheF.W.SicklesCo. �FronlSt.andRiveき Sp重ingfield,Ma§§. 

Sp重ague �CS胃 �SpragueElect重icCo. �201Reave重St. NorthAdam§,Mass. 

SqD �CSZ �SquafeDCo. �6000Riva重dSl. Detroi1111,Mich. 

O剛ciNAし　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　8_1 7 1
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丁葛325さ/各PN

TAB」E 8-8.しIS○ ○書MANU[ACTUR格R§ (ConI′d)

PAR†S　しl§Ti

▲ささR各Vi▲丁ioN �pR各置IX �NAMた �▲DD陣各SS 

StandardElecTime �CARU �StandardEleclricTjmeCo. �8うLoganS書. Springfield2,Ma§S. 32Har重i§OnSt. Bristol,Conn. 

Supe重io重Elecl重ic ��SuperiorElectricCo. 

Switchc重afl �CM重M �SwilChcraft,Inc. �1328N.HaIsleadSl. Chiぐago22.重ll. WashingtonAve. Can章onタMass. 

富d〕e �C富D �TobeDeu(SChmanCorp. 

Ul重ad �CRA �UlahRadioP重Oduct§Co. �OrleansSl.andIn§titutePlace ChicagolO,Ill. P.0.Dox321 Hollis〔on,Ma§§. 

Valpey �CAMU �ValpeyCryslaICo重P. 

Wl �CAO �WardLeona重dElectricCo. �6SouthSら Mt.Vemon,N.Y. Ea§tPittsburgh,Pa. 

We皿co �CAY �Westinghouse則ectric&Mfg. Co. 

We§章on Winches章e重 �CV CWC �WesIOnElect重icalInsl重ument �619FrelinghuysenAve. 

Co. �Newa重kう,N.J. 

Wincheste重ElectronicsCo. �Glenb重OOk,Conn. 

1Ⅳi重t ��Ⅳi重IC0. �5222GreeneSt. Philadelphia44タPa. 
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Å・C overload protection

Air filters, maintenance

Antenna-

COnneCt○○nS

impedances

impedances, determination of

An〔enna Coupling Unit-

description

function

ground connection

lighting and §erVice circuits

monitoring adju§tment

monitoring provi§ions

network arrangement

OutPut Circui〔

SChematic diagram

C○○273〇〇 〇

†-325寄/書pN

きNDたX

tuning control§, aCCurate adjus‡ment

tuning controIs, Calibration curve …・

tuning control§, Preliminary settlngS

Wi重ing diagram

Åntenna outpu〔 Pul§e

Antenna tuning curves一

L-Network

T-Network, 1750 kc

T-Network, 1800 kc

T-Network, 1850 kc

T-Network, 1900 kc

T-Network, 1950 kc

Automa章ic §equenCing

Bearing§, mOtOr

Bias and low-VOl〔age Circuit§

Bias controIs

Brushes, tranSformer

Bushings, maintenance

Cable§, maintenance

Capaci章o重s一

malntenanCe

Pul§e- form ing
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C-書

Change-OVer OPerations

Cleaning relzlyS

Coaxial cable, end-§eal termination

CoIor codes

Compen§alor circし1i〔

Compensator circuit, adjustment

Connector§, maintenance

Con章ac書o重, a"C

Contact§,重elay-

ma重n章enanCe

replacement

Contrac〔, number and date

Con tractor

CG-273_1 ○

○-325さ/FPN

Control§, tranSmitter-

non.operational, Panel moしInted

OPe重a〔ional

Preliminary setting§

ControIs, VOltage regし一Iator

Control panel-

f重on亡view

lowered position

Cosine.§quared wave

Crossover, Pulse

Cubic volume, eqしIipment

Daily maintenance

D-C overload circuits

D-C power supplies

Double-Pulsing-

Circuit requlrementS

COmPenSatOr Circuit

OPera亡ion, adjustments

Drying out equipment

書

End-§eal termination of coaxial cable ….....…...…○○…..…..…….

Eqし一ipment reqし1ired, nOt SuPPlied …………………………・・…・・・…・・・・

Equipment sしIPPlied

Excitation Switching Unit

Excite重Current meter

書

Fast Scope, Loran Timer Navy Model UE-l

Filament circuits

Filament voltage adjustment

Filter (air) , maintenance

Filter chokes, maintenance

Frequencies, OPerating

Frequency divider

i_之

3-l-i. 3」う

(T) 8-7

2_10

(T) 4-2

(T) 4-1

(T) 3-1

(T) 4-1

4_1

3-17

3」イ, 3-1う
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iNDたX

Frequency Generating Unit-

al ignment

SChema〔ic diagram

‡heory

章uning

Wiring diagram

Fuses一

mal ntenanCe

replacement

賞st重PA○

○u章pu〔 pu賞§e

Plate meter

Ground connection_

An`enna Coupling Unit

terminal box

Voltage Regulator Assembly Type

CN-239/FPN

Heat dissipation

High-bias power supply

High・bias voltage, aPPlication of

High-VOltage circuits

High.voltage power supply

1

Indicator lamps, mainlenanCe

重nductors, maintenance

重nput trigger pulse

Input, 100 kc

Inspection, meChanical

Inspector, Coast Guard

Ins〔allation-

terminal box

VOltage regulator assembly

Insulators, main〔enanCe

Interconnections-

all units

Cc-273○○ 1

丁-325回/寡pN

SWitching equipmen‥O tranSmitter …..…....….…....……...

timer to switching equipment.....………‥.…….,...…..……..…

terminal box to Antenna

Coupling Unit

transmitter to terminal box

transmltte=O VOltage regulator …‥.……………….…………….,

IPA Compartment

IPA and PA §tageS
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Lamp bank§

Cc_273_1 〇

〇〇32与さ/書PN

Lighting and service circuits, Åntenna Coupling Unit

Limiter-Amplifier

Line (A-C) meter

Line (Transmi§Sion) meter

Link positions-

do`一ble-Pulsed operation

Single-Pし一Ised operation

Loran station-

block diagram

description

SyStem diagram

Loran Swi〔Ching EqしIipment Navy Model UM Function一

as modified

mod ifications

modified switching circuit

SChematic diagram of modifications …………......................

Wiring ←liagram of modifications …………....……………,……..

Loran Timer Navy Model UE-l-

fast scope

mod ification

.●L’’ Network

Low voltage-

adj llStmentS

power sし-m!y

Lllbrication, mOtOr

Maintenance-

co重きeCt i ve

daily schedule

monthly schedしIle

OpeきatO重’s

Weekly §Chedし11c

Majo白mi書s, 1ist of

ManしIfactしIrerS, Iist of

MeasしIrementS, VOltage and resistance

Mechanical inspection

MediしIm VOltage meter

Me te重s-

antenna (M402)

exclter CしIrrent (Ml12)

line [A-C] (MlOl)

line lTransmissionl (M11])
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lND各X

Me〔er§-Continued

low voltage (MlO5)

maintenance of

medium voltage (MlO3)

OutPut VOltage indicator (M2501 )

PA Bias (MlO4)

PA Grid (MlO8)

PA Plate [milliammeter] (MlO6)

PA Plate [voltmeter] (MlO2 )......

reading§, tyPical

lran§former adjus〔ments

tran§mission line (M111 )

tube hours (MlO7)
1st IPA Plate (Ml10)

2nd IPA Plate (MlO9)

Cc-273〇〇 〇

丁-325p/各PN

Meter panel and monitoring circuit controIs

Modulation-Pulse generator一

OutPut Pulse

trigger pul§e a` grid

Monitoring p重OCedure§

Monitor Oscilloscope-

lnPut SWitching

Ope重a lion

Pick.up, Antenna Coupling Unit

Pick.up, tran§mitter PA

removal from transmitte重

use in trouble・Shooting

Motor§一

bearings, rePlacement of

lubrication

Mounting-angle a§§embly

Neut重alization-

PA §tage

2nd IPA stage

Off-f重equenCy OPeration

Qperating condition (§tation p重OCedure)

Operation-

into tran§mi§Sion line

Moni章0重Osci賞loscope

Pre.OPerational requi重ementS

C)perational control§

Output powe重

Output pulse, antenna
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(T) 4-3
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o-P

0verload-

adjustments, a-C

adjustment§, d-C

Circuits, d-C

indications

mOmen ta ry

p重oteclion, a・C

Pilot light§, maintenance

Plugs, maintenance

Potentiometers, maintenance

Power Amplifier (PA)-

bias adjustment

bias mete重

COmPartment

grid meter

monitoring pick-uP

insufficient bias

§hape adjustment

Plate (ma.) meter

Plate (volt) meter

tubes, OPeration when new

Power and current requlrementS

Power factor

Power supplies, d-C

Pre"OPerational requirements

P重eVentive maintenance

Primary power-

application of

P ulse-

CaPaCitors, a§Sembly

repetition rate§, ba§ic

Shape, SPeCifications

§hape, incorrect

Pulsed doubler-

keying pulse, reCtangular

OutPut Pulse

theo重y

i」;
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iND各X

Receptacle§, maintenance

Rectifie重-

high-bias

low・VOltage and bia§

尺elays-

A・C (K120, K121)

A-C contactor (KlOl, KlO2, KlO3)

A-Ccontrol type (KlO4 toKlll)...

CaPaCitor-di§Charge ( K123 )

POWer relay check list

C○○273-1 1

T-325B/FPN

D-C overload control (K112, Kl13, Kl14)

mercury-COlumn type (Kl15 to Kl19)

POWer-tyPe relays

当h重ee-§t重ike’’(K122 )

Relay panel

Resi§tanCe meaSurement§

Resistors, maintenance

Rheostat§, maintenance

§

Schematic diagrams-

F重equenCy Generating Unit

Modifications to Loran Switching

Equipment Navy Model UM

transmitter cont重Ol and relay circuit§..…....…...…..….…...

VOl〔age regulator a§Sembly

Shipping data

Sidebands

Sockets, maintenance

Spa重e Parts-

equipment and stock, less Monitor O§Cilloscope

Monito重Oscillo§COpe

§hipping weights and dimen§ions

Weights and dimension§

Spark-gaP adj ustments

Squaring amplifier一

lnPut Pulse

OutPut Pulse, lst stage

Stand-by transmilter-

condition of lran§mitter

OPerational check

Switches, maintenance

Switching equipment (see Loran Switching Equipment

Navy Model UM)

Synchronization ControI Unit ( see Loran Timer

Navy Model UE・1 )
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i-丁

System components

2nd IPA葛

OutPut Pulse

OutPut Pulse adjustment

Plate meter

Plate voltage-

double-Pul§ed operation

Single-Pulsed operation

丁

Terminal blocks, maintenance

Terminal board

Terminal box-

description

function....

ground connection

installation.

POWer COnneCtions

Test equipment

C○○273○○ 1

丁-325p/書PN

Timer (see Loran Timer Navy Model UE-1 )
くくT’’Ne書wo重k

Transformers, maintenance

Transmission line一

Tra n smi tter-

block diagram

description

function

ground connection

internal connections

pO§1t重0n重ng

POWer COnneCtions

POWer distribution and controI circuits

SChematic diagram

terminal board

unpacking

Wiring diagram-

IPA, PA, and meter panel …・………

POWer SuPPlies and controI panel

Pulse-formers and relay panel.....

Transtat ( see Variable transformers )

Trigger-

generatOr

mOnltOrlng

Triplers V301 and V302

Trouble localization, theory

i鵜8

(T) 3」4

(T) 3-3

(T) 3-2, (T) 3-3

1ND各X
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1ND各X

Trouble shooting

Tubes-

Ch aracteristi c§

COmPlemen t

COnneCtions, PlnS

installation

rectifier locations

replacement臆

Monitor Oscilloscope

Tube Hours meter

Tune-Normal switch

Tuning-

Antenna Coupling Unit

Frequency Generating Unit

transmitter, final

transmltter, Preliminary

Unpacking information-

VOltage regulator assembly

V

Variable inductors, maintenance

Variable transformers_

malntenanCe

Vo l章age-

adj ustments

OPerational adj ustments

富Aさし置くT)

o農　事lcu教書

(T) 7-1, (T) 7-2

(T) 7-3

(T) 1-う

7-2`, 7-27, 7-28

Cc-273〇〇 〇

丁-325回/各pN

Voltage Regulator Assembly Type CN-239/FPN-

block diagram

COntrOI circuit

desc重iplion

ground connections

initial operation

lnPut terminal board connections

for §ingle power §OurCe

重nPut terminal board connections

fo重two powe重sou重ces

installation

OutPut VOltage adjustment

OVerload indications

ORICiNAし
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V-W

PrePared for maintenance

SChematic diagram

SenSitivity adjustment

§equential trouble-Shooting chart

Simplified schematic

Cc-273○○ 1

丁-32与日/戸pN

terminal boards and ground terminals

unpacking

VOl〔age adjustments

W三ring diagram

Weekly maintenance

Weight, tOtal

Winding data

Wiring diagram§-

Antenna Coupling Unit

Frequency Generating Unit

modifications to Loran Switching Equipment

Navy Model UM

tranSml tter-

IPA, PA, and meter panel..………

POWer SuPPlies and controI panel

Pulse-formers and relay panel …・・

VOltage regulator as§embly

i_10
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o脈iりeu教各
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INSTALLATION　エNSTRUCTIONS FOR MODIFYING

THE T・137 AND T種325/FPN SERIES LORAN TRANSM工TTERS

Before proceeding with this modification read and thoroughly familiarize yourself

With these instructions. Approximately six (6) man hours are required to

accomplish this modification。

Ao The puxpose of this∴mOdification is to improve the line current metering

accuracy and to recess the line current meter fori Safety puxposes.

B.　References

T-137

T.137●A

T●325A

T●525A

T寄325B

T-325C

Technical Manual’

Technical Manual'

Technical Manuale

Technical Manuall

Technical Manual’

Technical Manuall

Photos and corrected schematic diagram encIosed●

C。　Procedure

lo Secure all power to transmitter。

2.∴Remove upper∴right side panel and top right cover panel to expose upper

right hand area of transmitter.

NOTE3

Safetγ PreCautions are to be observed. Thoroughly ground the equipment

before proceeding with the following stepse

3e Referring to the appropriate referenced figurel disconnect lines 5321

529’and 146 from一,Link-A" (Dunmy Load寸ike Switch). Discard line 529 (connected

between ’,Link-A一, and top of dummy load)。 Retain all hardware for future use.

4. Reposition the stand off bracket of一,Link"A,一　as fe11ows:

a) Remove bottom and left side screws and loosen upperi SCreW.

b) Rotate entire assembly counter cIockwise, Pivo亀ing on upper screw, tO

a new position 90 degrees from its fomer position.

C) Tighten upper∴SCreW tO hold bracket in position. (See figure ").

5. Using the base of the bracket as a templateI Spet tWe holes on the rear

Wall for securing the bracket。 Remove the B輪cket翻d d轟lま掘e holesl uSi穐3

Caution to prveれt damage to the cable on the∴rear Of the panel.
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6。 Replace the bracket using the hardware removed in §teP的-ae Tighten

all screws。

7。 Remove a11 connections to, and remove the調ocouple TC可01o Remove and

discard shunt coil L臼124 and its porcelain stand-Off insulatoro Move metalic

Standoff to position vacated by porcelain insulatore

8。 Comect free end of line特26 (tubing fomerly comected to TC-1Ol) to

the metalic standoff。 (NOTE: The beれd in this tubing wi11 have to be carefully

straightened before comecting it to the stud). Tighten this ground connection・

9。 On Sl15 (Short珂nShort switch)。 Disconnect and discard the lead previously

connected to the themocouple and the ground lead (leads∴marked ’冊on reference

figure)。

10。 Solder 5一● lead (SuPPlied) to the lower left hand守eminal of S115

(formerly grounded) secure., SOlder lug under the lower∴m。unting screw which secures

CapaCitor C可67 to its stand off insulatoro

ll。 Solder lO'e lead (SuPPlied) to Iower right hand terminal (foTmerly tied to

TC寸Ol) and secure lug to the common teminal of町ink-A” (See figure ♯2).

12。 As shown in figure #2 affix the themocouple straphanger (SuPPlied) to

the heater terminal of the replacement thermocouple (SuPPlied) and mount the

hanger on the common teminal of "Link-A"o

13。 Comect the free end of lead特32 (tubing comected to C_167) to the

oppo§ite heater terminal of the thermocouple。 (This tubing may also require care-

ful bending).

14。 Using original hardwarel reCOmeCt lead航46 to the '一Iine'一side of

--乙ink-AI,。

15。∴Install the 3可/2" lead (Su押lied) from the "Dummy’’teminal of ”Liれk・A’’o

Use original hardware。

16。 Di§COmeCt thermocouple wiring h風rness (leads湿93-294 and shield) fro孤

M-111 (transmission line current meter)。 Remove wiri鴫hamess from transmitter

and discard。∴Remove M-111缶om panel。

17e The following steps should be perfomed care干u11y to avoid breakage of

Safety window and insulators during insta11ation of the replacement meter。

The holes in the panel have hardened inserts tapped for 6Q32 screws for

mounting the lneter。 M。unt the safety window (SuPPlied) to the outside of the

Panel with three 6-32 X 3/4'一binder head screws supplied. (Caution. do not over・

tighten as the l/8'一plexiglass window will easily crack)・

2。



From the rear of the panel' thread the three stand-Off insulators (SuPPlied)

OVer the projecting studs of the 6-32 X 3/4" binder head screws。 Use the fiber

WaShers (SuPPlied) between the insulators and the panel。

Carefully tighten the stand-Offs from the rear using a screwdriver on the

binder重-eads to prevent the screw from tuming。

Mount the replacement meterl (SuPPlied) '　flange forwardl on the §tand-Offs

using the small metal pillars between the mete種flmge and the insulators。 NOTE:

the small end of the pillar should butt against the meter flange。

18。 Re-install the original meterl Shunt (C-174) oれthe new meter (See figure

蒔)。

19. Connect themocouple wiring hamess (SuPPlied) between the meter∴and

TC∞10l’ Observing the correct polarities md coIor coding (COmeCt + On TC-101

to+　On M-111 6　-　On TC-101 to-　On M-111.

NOTE: Insure that the braid is clear of all surrounding objects as it is

at transmission line potential。

20。 Check with modified schematicl figure #4 to insure that all steps have

been completed correctly。

21。 Be sure that a11 metal drill chips are removed.

22。 Replace and secure transmitter panels.

23。 This modification is now complete.

D。　Corments号

l。 Under nomal operation it is recommended that meter shorting switch (S-115)

remain cIosed to increase life of the珊OCOuPle and prevent off-air time ln the

event of a themocouple bum out。

3.
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MATERIAL SUPPI'IED FOR COMPLETION OF THERMOCOUPLE - AMMETER MODIF重CATION OF T-137’T・325

SERIES LOR因N TRANSMIT鴨RS.

l. Ameter (M・111) Weston type 308 (St狐d紺d sc種le) O・劃PS RF, 3-1/2'一round flush

mountingl SuPPlied with:

a) round type exte調al themocoxple

b) themocouple wiring hamess c/W lugs

。。。.。。。。。。。.。。』。。。。‥.。‥　l S雷T.

2. Themoc○uple strap hanger′ fabricated loc種lly …. 1 EA.

3. Plexiglass safety window’ fabricated locally.…. 1 EA.

4. Insulator’ Standoff’Bimbach C種t. #450.‥.……　3 EA.

5. Lead Wirel "O stranded’white thermoplastic insulated’3-1/2'一in length c/w

SOlder lugs　………………..…‥。.………. 1 EA.

6・ Lead Wire, "O stranded, White thermoplastic insulated● 10" in length c/w

SOlder lug ………………‥ l EA.

7. Lead Wire′狙O stranded’white themoplastic insulated, 5" in length c/W

SOlder lug　………………‥ 1EA.

8. screwI L・32x5/8 binder head′ Chrome pltd brass　……. 3 EA.

9. Screw1 6-32x5/8 binder head′ Chrome pltd b耽ss .…… 3 EA.

10. Washer′　Fiber #6　‥..‥.…..………. 3 EA.′

1l. Snap Hole Plug, 1/4一一● H. H. Smith Cat# 650　……‥ l EA.

STOCK馳駆訊工岬0削仰工0Ⅳ

畑耽C捕C・二冊で　醐CG娘郷.7埋るu

謹上珊璃亀羅瑞で
∴3S哩つ昔　増鵬挙疎め0

糾し聡ぐ買日揮畑で厳
ぷ暗闘l若　潮碕珊蘭・-軸




