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BuEng.P:-ob.T:-15 

l The tests hc:-ein reportc.: wc::-e r;.uthcr~zed by rcf.(a), Other 
pc. t·nent. <lat,~ ure ljstcd af. ref~ ,b) to (g) inclm:lvc. 

Reference : (a) 
(b) 
( c) 

f:ufrl.g let.K0s-360<)J (6-?6-\'/8) o:!: 27 June 19]/4.. 
Spec~ficotior.s PE lJA l/42D 
~1cst::.nt,hom;e Co:-?pun:r Dcsc!'.: p: i. e Spcci.f.: er, t: c,n:; 

R-770 
Con tr;;.c t. 1,0s- 3t091 

~=~ 
?!~ 

0 estinehousc CompW1:; Type Test Datt.. fo::- Prelir.;i­
nary i,lodel TBK Transr.d tter. 

OBJECT og_ 1'~1. 

BuEne let.N0s-Jll97(6-13-W8) of 11 Jul)' 1931,. 
EuF.ng let.N0s-36091 (9-20-Vi8) cf 28 Sept.) 93/4. 

2. The object of t he tests was to determine compljc.nce of the pre­
lirr.innry i.:odeJ TBK tr&nzr..itter wl th the rec:uirements cf the vpplying 
contn,c:. spec.:.fications end the presence of cesirnble features oyer uid 
c.bovc the specific reqU..:..rements, and also to determine the presence of 
w-.y l!rdcsirable features end to fo:-mull:lt.c rccommend~tions for ir.:prove;­
aent of future cqui.pocnt of this nature. 

PBSTRACT O? Tg.§JS 

3. The tests hcrejn reported were conducted to determine the degree 
of compli~nce of the kiodel TBK transrr:itting equii:~.1ent (p:::-elirrinary rr.odel) 
with the nechonicul and electricul req'l;.:'...re:mcnts set forth ::..n refs. (b) and 
<a) Teets to determine frec;,uency stability E:nd accurl.icy tmder the fol­
low~~g conditions were undertc.ken : 

(a.) Variations in supply line volte.ge. 

(b) Vc.r.:'..r,t.ions in ambient temperatures bet·.1een the 
li~lts of zero nr.d 50° Centigrade, 

(c) Detuning of resonant ~ircuits, 

(d) Changes between 11adj1:st11
, 

11tune", and 11opernte" concli t::.on. 

(e) Key locked condition. 

( f) In termi t te:ntly keyed condition . 

(g) Effect of changing tubes . 

(h) Effect or tcmper~ture regulating devices. 

(i) Shock test~ simulating gun rire. 

(j) Application o: hor.:.zontal fo:-ces. 
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(k) .i:.ffect of locking devices. 

4. Adt;l t.i onnl test,;-_ to detcr"!nne th8 action of tubes under opera ting 
conditions ir.iposed by the desit,;n of' the circuits were olso conducted. 

5. Powe.1· od,put determinations were m&de ut v6.rious frcquencles wi thi.n 
the rr.nge of Lhe ec;uipr:ent, both ut bl.eh and ] ow po1.11er. 

6. T'ne power 1·ee,:ulred from the supply lines was determined for va.rious 
condi timw of open tion c:.nd the efficiency and character of the output of 
:-he rectifier equip:-,ent was checked. 

7. The quality of the emission was observed locally and particular 
itttention v;as given to the various types of emergency operation o.f which 
the equipment is capable. 

8 . The effect of the transmitting equipment upon receivers operated 
in the vicinity of the trnnsmitter was studied and the effect of groundine 
one pbuse of the supply lines was determined. 



Conclusinns 

(n) The t,ppcarnnr:e of the, e,~u~r,mcn:. .is ex,~cl) en t fil1c.t h.:t;h er1:.1.cle 
r, .ter.ir L· buve 'Leen t.sed in its constructic•n. lne e1. t.ire ,ffsent.ly i.I:1-
prc~ t · the otr :·vc:." ~ nd :n-rn:. tlgr,to:::- as belr:g the procuct of pains-
t,• t. :ni:; thDlight rnd experlmenV-.t.i011~ 

(o) The oricinal desif:7) e~ployed i~ the conctru~tion of the master 
of.dllator terr.perr!ture controlled coraJX;.ri..went bas resulted in the pro­
duction of a self-osclllatfog circuit of extreme frec;uency stabll.ity. 
Toe te:: ts inulcu!:.e th~ t the TBK equipment is cuperior in many respects 
to e 1uiprr.ent constructed under prior contracts and s.irllE..r specifica­
tions. 

(c) The TBK equipment drttVIS J.ess power Utplifier (;rid currc·nt 
th~n tbe original TBK equipments r.ianufactured by the snme con~:-actor, 
~ith a consequen~ reduction in the do.nger of inj1:.ring the life expecta­
tion of the 38161 tube . 

(d) The data. supplied by the contre.ctor in the .form of type test 
results agrees very clo~oly with the results obtained during the tests 
conducted a.t the Navvl 11-esearch Laboratory, indicating that the CGUip­
r.ent is consistent in lts operation and perfo~mance. 

(e) No operational failt>res occurred during 
nt the ~aval tloseurch Laboratory and no brel . ..kdown 
with the exception of the failure of the 500 volt 

the tests cond~cted 
of £ny part WEIS noted, 
grld bias voltr.:eter . 

(f) Cert~in corrections, modifications, and changes in the exi~tjng 
(• .t!lpr.,cnt &re indicated to provj_de for grec. ter safety factors under :::hip 
bo~.rt1 condl lions o.f operation, greater ense in handling tbe equipr.1ent 
,.1:d to correct r.inor mechanica.l defects. The ma.jor defects ¥Ihich re(iuire 
considerition t..r:d correction are: 

The tendency of the eriitted frequency to "hunt" during 
the heat cycle of the master oscillator compartment. 

The critical adjustment of the 11Doubler Grid Tuning" 
control. 

The scc.11 size and constricted condition of the junction 
bo:>::< 
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bll.U1g,Prob.T5-15 

Rc:::o;:u 1cndn.tlon.:; 

1. 1. ) Thnt door L'l t,-:;hc3 end stu<ls used for si::?-:;uri:'1g undervol t ct1.;e 
r.:;l:::.y cover be constructed .frolil non- ferrous metnl, ni~/.el pla.t1~d. 

(b) That a suitable "De-Ion" c.ir cu.:.t breaker, cnp&ble of prope::-ly 
protecting the equipoent, be supplied in place of the circuit breaker 
no11 empl0~·ed, that cotter pins be er.iployed in .securlng overload relay 
parts, a.~d that the construction or the overload rel~y reset device be 
improved. 

(c) Thnt improved insulation, capable of withstand:~e shipboard 
conditions of oper~tlon, be provided for insulating door switch interlocks. 

(d) That means be provided for locking the adjustable turnb~ckles 
by ~ea.~s of which the master os~illator compartment is suspended. 

(e) That na.~eplates be provided for identifyine the master os:::il­
l a tor co:upart:icnt thermometer and the key relay. 

(f) That the present hand wheel which controls the rectifier tap 
s~itch be provided with a suitable insulating cover or that a sultable 
insulated handle of adequate design be substituted therefore. 

(g) That taper pins used for securing control knobs be countersi.mk 
in suc.11 a oanner that they do not protrude above the knobs. 

(h) That the main name plate designation be changed to read 
"Eu,Reqn.817-34 NlRA". 

(i) That all par ts be marked ,;ith Navy Type N'.l!!lber in accordance 
with par.2-27 of governing speci£ications. 

(j) That controls "D" and "J 11 be provided .vith stops to limit the 
useful motion of these devices and that the backlash be removed from 
control II D". 

(k) That marker tags, corresponding to wiring diagram designations, 
be secured ~ the iteo to be !!larked r ather than Q!!. the item, vrherever 
possible. 

(1) That appropriate name plates be secured to tr.e externctl. sh.:.eld­
ing to indicate the location of the concealed lifting eyes and that the 
lifting eyes be increased in dimensions and strength to pemlt the passage 
of an object two inches in die.meter. 

(m) That the heater control relay used in connection with the 
naster oscillator temperature control hnve i ts contacts insulated ·nith 
a more suitable material wbicb will withstand shipboard operating condi­
tions. 
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Bu3.'1i, Prob.1'5- 15 

(n) Thn.t the ;;-,[:nt:.fCtct,...tre;· b0 re,1ue:::tid to '."' ~e every effort t::i re­
el it"o the 1nC1.sn.:.t.uJ::i or the frcquc:icy 11hn'lt11 wh.:..ch ~:dst,, .i_n the pr,3.:ient . 

.1·p1mt u.1:d ~-hl!ll .... u:;s'.)~i~ted ·:11th tho heo.t cycle of the mu3tcr o:; ­
la~vr circ1:lt 

(o) Thrit th0 ~ont.r::..-:tor provide theri:101:1.eter.:: .for jndlcr~ting the 
t f-"',:.;.ture o.f' tr.c me.st r os.~lll::tor co,:tpu-tman~ 11.-:-~h r!.""e not ~•1hje:::t 
to ~o 1.n.:'1n .3epr,r~tt:. ion d11ri:li shipi.1an t. or hc:..:,dlinf;. 

(p; 'ibat a r-ed mark be placed at the 10 volt readlne of' the fll :i.-­
... n· vo.:.t. .::.,J!' O!, the t-r:.nc:?.:..·,tcr pnncl in order to i~!l.:.c •. :.e the rro?cr 
r.:.1 ... men t put :;u ti::~l. 

( r.) ':'h::.: the r:1M 1f~scturer o-e required to devise L'lecJ.n:, I'or ln:mr inc; 
n le3t, er,;., ticnl ti.rlju,-;t.':cnt of tbe 11Doubler Gri<l Tun::.ng 11 contr.>l. 

L·) To~t th~ ::u .. nufc.cturer be 1·e-.;.u.ircJ to reduce the backl:.1.sh no· .• 
??".J..:~u~, ln the ""lu.St.er oscill'lt..or tun.:.flg control 11I3". 

(s) That mea..--is be provided to prevent the loss of the knob of the 
lockin5 uevice which operates on :!Ontrol 11B11 and thut the locking devlce 
•.-1hir.h opcrtt.tc:s on the 11Dou::iler Grid Ttm.'\.ngn control 11C11 be corrected in 
order to prevent frequency shifts o<::curL11g during its operation. 

(t) That nea.--is be pro'lided so that the plate voltmeter will lndi­
ca.te the actual potential applied to the power a.'llplificr tube in the 
•:arious positions of the 11Adjust-Tune-Operate11 switch. 

(u) That reliable voltmeters be supplied for indi~ating Grid Bias 
voltage. 

(v) That the threaded portion of the thur!!b screws used for securing 
the shielding be increased in length sufflciently to pcr.nl t the removal 
of the l'.)wer sect.ions of shielding without the necessity of removing the 
upper portions of shielding. 

(w) That the cable clamp in the vicinity of contactor K-1O4 in 
the rectifier unit be t1oved in order to increc.ne the clearance between 
th:? stud of contactor K- 10/~ and grou.--id. 

(x) That the end5 of the bnnds of the high voltage coru--iectors or 
l,1gs be bonded together to prevent corona or arcine. 

(y) That all copper tublng leads ln the trsms~itter and recti­
fier units be nickel plated imd that the point of connectlon be tlnri<:<1 
in order to produce e. lm-i reGlstance con t.uct. 

(z) '.i"nat ft.Le.re specifications be rcviiocd to indicate def.:..r:ltcly 
tr.c ~ctic,n of the rcnote: control circuits. 

(aa) That the rer.,ote indjc:fJtor 1fn.p :.n the pre~ent Ti3K equipwnt 
1.e: ::o connected thc.t fclGe lndl.c-.c.tions cennot be ol:-teincc.1 
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( bbJ Th n.- f.ll rnnp G,·.ltd.c::. u~ 0 ri fri ~l.e '.'..'cY ,., ; t , i 1 ::-cnt ~c prc •.-ldcd 
, _ I: h~.rd c-o;: :,o, .: t:. !. !1.:ncU c • • 

(0~) 'lh·, t t.h :; ~·t111frc+-1,;r:::~· t e l'8 !n.:.re:.l to el.:;.:iM .. t€ r.011:::r> from all 
v c .~r ,~r,('•or.1 f nd the., the Res ide1? ~ U.:t·rt.1 11,.:;pcc:'c,r· h, <'.1..!. tl.rJr.:. ::. c<l to 
~'-.:,,,:- tLc l'_gi•cf• o.f ·< € ,•,h:cil ,,-;.:.11 l ; {.C::Dp-.c:l·,lc, 

(do) 'ir-.a ~· t he eu!"trc.dor Le re~;uir ed t.o imp1·ove t he opcr•a 1,i01; of 
:Le: t.i:Jc:rvcii Lt,~c r ela;:, in U: e r acU fle:c t~nl t. . 

( vc ) 11-~t t. ,. nor-r .. r,l 7. 5 volt r:~ct cr be s1.1bs ti t.1:J.ed for the 300 volt 
r.:et.cr· now u.scd for lndicPtlng rectifier filal"ien t pot.entfr.l r.nd thc.t ~ 
r e • n,.,rl: t.e plc.ce<l Lt the 5 vo}t r•~[.ding on tho :=;c,.J.c c:f thi:::. ,..cte::-. 

(fr) ~ at, the ot: tpt..t voltf'.ee of the control rectifier be incrc,sec: 
n iff:cicntly to proC:ucc n pot.cntj;: . .l of 115 volt.& under ft:11 lood. 

(g :) That the ir te:::conncc-tic,n d.:.l..gro.rr.c ~t:ppllod nith .:r s tn:ction 
t or,l· t R i'.".:r-ro·.-e..:: to .::;ho-;-: ~11 ac ~ual corir.i:;ctions betv:ecn the vf .r:ous 
w.~ f r of the cquip;;ient. 

(hh) Thr~t :,he dicens.ior,G of the j,.:.nction box be inr.re: ::r ·d to , 
fisc~: j tntc conne ctloru:, ; that the !H:.rkings lr! t,he jt:ncticn box use the 
act~.l ci.e::;iE,no.tions of t.he transr.iittcrs invol vecl; that s+,eps be tr.ken 
to prc....-ent c..rcs from occuring ·,,hen }jnks in the jtmction box a!'e i:hiftec; 
~hc.1.. the f cst.cning of.' the jt:.nctjcn bo>: door be improved end thyt proper 
~tm·:t..ge fc:.cili tics be provj ded to proven~ loss of linlrn not in use . 

(ii) That the "Emergency" swl tches or.. the transmi tt-er and recti­
fier ptinels be modified to produce no:::e positive operE! tion. 

(jj) That the coute.ct fastenings of the c.c. overlo~d relay , and 
thr:t t..ll sirnill:1::- contacts be improved to prevent misclignment of the 
contacts, 

(kk) That the action of the Spencer Disk method of control in the 
r ectifier tube compe.r went be approved, 

(lJ) Thet f uture sped fica.tions requ!.re th.:1t pro•r.1s1.on be rJ::..de 
for malnt.riln lng ~ spr..re rectlfier tube, properly conditioned, wl thin 
:.he 1·cctificr U.'1.i. t. 

(mm) That the Burec:u conslder the GLdvisublli ty of providing a 
s1mre socket for mr.intaining r.. properly conditioned 38172 rectific:· 
tube for replucen1ent purposes in the Model TBK equipment. 

(nn) Thet the chanees suegcr.ted in 'f.estlr.ghouse I::lcctr~c and 
l.:c.n,~focttn·ing Company's letter· of' Sopten..ber 10, 1934, be appr-o"Jed. by 
the.: Bureau with the c:-:.ception of the chunge rclatlng to the method of 
f,L:-fo:·nting and secCTing the shieldi ng E.nd that in the case of tbls 
l ~tter chai1[C the manuf~c~urer be re~uested to submit a sample to 
!.llt.:-trnte the flethod he proposes to use. 
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Bumg.Proh,T5-15 

(oo) Thnt t.hc pre.L1Y.,1.nrP'Y rr.oilel of the Th}~ t.rrmr,r.:it.ting equipr.-,ent 
be considered s,.;.tisfacLory for Nevel 1.se ::fter the pertinent reco1;J: cwla­
t.iWS lJ E-~ed c,bove have been corr,plied -:;ith in a manner mect::.r.g the ep­
pro·1r1l of the Burccu of Engiuecrir.e, 
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9 'rn.e Ol. ter .:.c.1 1; .. rnler tc$ t ,::;oris; rt.;:~:'_ of one cor,rolet e ;,:os.101 TBK 
. t t . . + I - • • 'I l ' . . . . . t;•;,ni::u .,·,l n[; cq_u.:.pmen_, \prc1J;:..1.r,c.r::· noc. c 1 , er::or:;,,c;,nc: tric t1-&.n,;r:u. t.ter, 

r -.:cLlfler wJ j1:..nc~, ion box. The equi pment .i.s so designed thr,.t. through 
the raediurn of the jt.:.nction box it. is po:::-sib}e to oper1d:.e ttc ;·,!odel TBK 
~_x:.:nm::l.t ter in conjvnction wi th a liiodel TAJ-5 trur.r;rt.ittcr. Normc.D.y, 
t)le TBK transmitter ls operrat.ed frorn its own rectifier t:nlt and the 
'i'.l,.T-5 is operated from its own rectifier unlt. for emer~e,ncy operati on, 
however , it i s possible to select one of the following modes of operri­
tJon: 

(a ) TBK and TAJ-5 transmit ters both operated from 
the TBK rectifier . 

(b) TBK and TAJ-5 transmitters both operated from 
the TAJ-5 r ectifier. 

(c) TAJ-5 transrr,itter operated from the TBK recti­
fier. 

(d) TBK trf>nsmitter operated from the TAJ-5 recti­
fier. 

10. The ~odel TBK equipnent was manufactured by the Westinghouse 
Electric and Manu£acturing Company under Contract NOs-36091 and covers 
the frequency range of 2,000 kilocycles to 18,100 kilocycles. The 
trru1smitter is rated at 500 watts output when operating in the "high" 
power condition and 75 watts output .men operating in the "low11 power 
cor.di tion. In the n1ow11 po'\Yer condition the frequency range is restricted 
to the range 2,000 kilocycles t o 9,050 kilocycles. The equipment operates 
from a M~O volt, 60 cycles, 3 phase power supply. The equipment was re­
ceived at the Naval Research Laboratory on August 31, 1934, vla motor 
truck transportation from the Chicopee Falls plant of' the manufacturer . 

f!.ETHOD OF TEST 

lL The equlpnent, when received, wus carefully exrunined to deter­
mine whether any breakage had occured during transportation and whether 
adequate precautions hnd been observed in preparing the apparatus for 
shlp1I1ent. 

12. The equipnent 'A"as then ,1ired up und plE.ced into commission, 
particula.r attention being paid to the prelimina!"y instructlons governing 
the inst:-allation to determine whether they were complete and adequate. 

13. Power output determinations wore accomplished through the 
medim of a 500 vratt "C" lamp and a calibrc.ted photronic cell, the output 
of which was measured by a microammeter. The base of the "C" lamp was 
~emoved in order to minimize capacity losses. ln addition, output 
measurements were made using dummy antennas and the I..::R method of deter­
r:iining power. 
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l,~ Fr<> ,ucncy eh:;.1.,·ei en : c!rif::,s wcr: cht:c1'.e:1 oy mewi;;.: of t.he :,'.odel 
IJi ,,j :::ut.-1 f re,.:1!cncy inJlcat.ir..t, -'!.J .. q: ... 1 ·1 t, r,he trr,.nsrr.i tter being opera !:.ec 
.s :. 1\lll power output whenever thC; govt>rn.:.nf.: spccif.ic-.htio11s requir ed tb:ir. 
r,o ::,ho::1 o!' oper·<i tJon. 

1 5. Frequency range, over lc,p_. oncl kiloc~·cles per dlvi 2ion of mllrking 
,,t:::'e determined through t he 1.:.se of a cryst.al cor..trolled calibrator. 

16. Determinations of the temperut ure coefficient of the transmit­
ter were made at full power output ever the ter.:pcra.ture range of zero to 
50° Centigrade. '.ine temperature control facilities of the D.S. Burea.u 
of ..,tandards were utilized for 1;,hese tests, frequency observations being 
wker. on the liiodel LH visual frequency lndi cat ing equi pment. The key of 
the transaitter was opened during the period wh.Ue the temperature was 
being changed, t he key being locked for one hour 1:.nd ten minutes at each 
test ter.iperature in order to permit the apparatus to reach temperature 
equilibrium. 

17. lnput po..-er checks were made by the two wattmeter method. The 
effld ency of conversion was determined from input measurements made by 
the t wo wattmeter·w.ethod and output measureIJents calculated f r om d.c. 
voltoeter end ammeter readings. 

18~ Keying records and ripple determinations were mnde t hrough the 
use of a recording oscillograpb. 

19. Model RAB receiver s were used in the tests for determining the 
qual i ty of enisslon, while both Model RAA-1 and RAB-1 receivers were u- · 
t ilized to determine the effect of the rectifier tubes and a.c. contactors 
~pon adj~cent receivers. 

20. Tests were conducted wherein one phase of the power supply was 
g1·ounded in orcler to determine whether this had an:,-- effect upon the qual1ty 
end suibility of the emitted note of the transmitter . All three phases 
of the power supply were grounded in rotation. 

DATA RECORDED 

21. Complete data was recorded on all tests conducted and this in­
f onnatlon is contained in Tables l to 37 and Plates 1 to 10 inclusive. 

PROBABLE ERRORS IN RESULTS 

22. Every effort was made to elj_minate errors in the results ob­
t ained during the tests recorded herein. The visual frequency measuring 
equipment used to determine shifts or changes in frequency has been r e­
peE:'"~dly checkc~ and has been shown to be accura te to within l or 2 cycles 
in 1,000,000. 

23. The kilocycles per di vision of markine of the master oscilla­
to~ circuit were determined through the use of a crystal calibrator 
~hose accuracy is grea ter than 0.001%. 
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~.'... ln comiuct~ng the :..0~:.f outlined in pars. 3-7 - 1 .:.:nd '3- 7- ? of 
) · · I th . . '' r-.c--. , t ~ +- t t •• r . 1 b , prcviou;:; ezrcr· 1- r,c"" hai: ~ ,r:,·.m ... " 1 •- ~s a. Cl~ - _ 1c. l..i. .. ., b. o 

;_ ::ole Le the f~fl·c~t s i'o:::- ,·,hic-.h t bc~,c l e='• tf; wern spec ifj cu1ly des i~ncd. 
H~y• . .,-o•:(;r , t he ro1'- W. ts obt<':i nec 'ilith the lf.odel r:::,K c-qul1-.rrnn t c-n these 
:.u:.d, ,: f ell so f.:.r wl thin the specif ica:..icn r c,i:;uirer.,mts Lh,,t the in­
(i11enc:e of errors coulc. be igno:!'ed. 

25, The r .f. , o.c., an<l d. c . meters used i n mclci ng me[;.suremen:.s 
for the dct.crmir.n:ticn of power, vol tage, and ccr-rcnt were all instru­
ments of the pr ec1s100 type whose calibrat i ons had been verified to 
in::;ure their ~.ccl.a'ecy. 

26. Before me.king tests to determine the r ipple voltc.ge in the 
output of the r ectifier, the recording oscil]oeraph was calibrated by 
::~cans of en accur~te audio oscilla tor and output voltmeter. A check 
o~ this nature was made previous t o each test. 

fff5ULTS OF TESTS 

27. Upon receipt of t he Model TBK equipment it V.'c,S not.ed thut 
s~tisrectory precautions had been ta.ken to safeguard the mnterial during 
shipnent, and that no breo.kage bad occured during transportation. 

· 28. In the following paragraphs of this report. re.ference is 
made to the governing specifjcations, RE 13A 4f~2D, under which this 
equipment was constructed. Where no specific reference is made to 
any pc..rticular paraer~ph it is t o be tmderstood that the equipment 
under test co~plies ~itb this paragraph ~.nd that no further explana­
to:-y renarks are considered necessary. 

29. Section I. The l.!odel TBK transmitter n:eets the general 
scope of this introductory section of the specifications. 

,30. Pnr.2-3 .and 2-4. The entire equipment is r uggedly constructed 
and excellc.mt materials have been used throughout. The frame of the 
t ransr:titter and rectifier units is fabricated from 1-1;'2" x 1-1/2" x 
1/8" hard aluminum angle and the assemblies are supported on l" steel 
channels. Adequate support is furnished to all parts and spot welding 
i ~ used at all main support menbers. Such i teras of construction where 
impro'911!Dt is desirable or necessary will be discussed separately 
under appropriate headings in the follov.ine paragraphs of this report. 

31. Pe.r.2-5, The equipment operates at any ~mbient te~perature 
between the l imits of minus l degree and pl us 51.5 degrees Centigr ade 
without breakdown. Fore full discussion of the frequency stability 
of the equipment when subjected to varylng te~peratures, , Jee pur. 66 
of thi~ report. Page 4 of ref,(d) requires that suitable means shall 
be provided to automatically mainttin an ambient temperature for the 
r ect ifier tubes between 15 and 50 degrees Centigrade regardless of 
variations of roon temperature within the limitations given in par.2-5 
of the specilications. In the Model TBK rectifier equipment a thenno­
statically operated device known as a "Spencer Disk" is located in 
the tube cot:1pertment by means of which a heater circuit may be closed 

-5-



BuEng Prob. T5-15 

to rreven t the ter::;perr1 ture t.round tr.e tubes fror-1 fc.lllng too low. During 
the test.I'.' conducted at. the Bureau of Stu1ck.rds lt W<'ci" .found that th.:..s 
::;pe:r,cer disk operated t o close the hec.tcr clrcui t.. when the tcnpcrc.ture 
o f the r:ir m.irro~'1d~ng tho rectifier Lubes reoched 19 dep·ec;:; Centigrn.~e 
~:nd opened the hc:.i.ter circuit. when the t ube cor.pc.rtmcnt, t.cr:;peru ture 
re:.,ched 29 degrees Centigrc,de . _ Thus t b~ temperature ;c;urrounding t.hc 
rcd.ifi er i.-ubec rt,rely fel] below 15 degrees Centiirade, al though on 
or:c or t'i:o occt;sions the t.cr.1pcrc.turc dropped to 12 dee;reef; when the am­
:.:.i.en t ter.,pen,ture ,ms zero degrees. However, this drop below 15 degrees 
\WS onl;;,· ter:tporhry and the te,:1pcr11turc rose to r,pprox.lr,,ately 20 to 25 
degr ees oround the t ube:: wh3.le the ambient was still at zero. It wus 
further noted that t he temperature of the tube cor.1pa rt1:1cnt was appr oxi­
mG.tely 15 to 20 degrees higher than the ambient temperature, thus at 
25 degrees ambient t he tube conpartment was at 45 to 45 degrees and,nt 
an smbient of 50 degrees tbe t ube com~r tzr.ent reached a temperature of 
()9 to 73 de&,Tces Centii:;r&de. Thus it will be seen that the require­
c:cnts of this portion of the contract are not complied wi th at all temp­
eratures . However, i t. should be pointed out that it would require r e­
friger&tion to maintain the tubes at 50 degrees vmen the ambient is 50 
degrees . '!'his would add very undesir able complications and since no 
si gns of failure or breakdown occured when the tube compar t ment rose 
to 73 degrees, under full power key locked operation, it i s believed 
that no trouble v;ill be ~perienced fror.i thi s source. 

32. Par.2-6. Precautions huve been te.ken to prevent corrosion as 
far as is pr~cticable. All exposed metal parts have beon pain~etl black 
or have been provided with a metallic plating of corrosion resisting 
qua.Ii t.ies. 

33 . Pr.r,2-7. The use· or lron or steel, except where specifically 
required for electromagnetic purposes has, in general, been reduced to 
a ~inirr.Th~. The following exceptions ere noted: 

(a) All door latches in transmitter and-rectifier (with 
the exception of the master oscill~tor compartment) are con­
structed of steel or iron. Tlle metal is thoroughly coated 
with a metallic plating of corrosion resisting qualities. 
However, these parts could be constructed from non-ferrous 
material without interfering with their usefulness. 

(b) The rods used for supporting the glass case of the 
1.U'.ldervoltage relay in the rectifier are mude of steel. 
They should be made of brass, nickel pl~ted. 

31►• Pi:;.r.2-8 . Liberal use has been made of lsolantite and Mica­
lex insulation, while phenolic insulation has been used only in such 
applications where its use does not constitute a hazard. 

35 . Par.2-9. No wood has been used i n the construc t i on of this 
equipment. ni.e construction of' the master oscillator cor.ipartment is 
such that wood has been dlspensed with i n t he constructlon of the t er.ipera-
ture control cabinet. 
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JG. Par.2-10. The dcdtn of the electrlc:.l circ1,;i.l:.. ::..nc controls 
i::- liberr,l. Al) rarts wh:.ch c.ru likel y Lo c .. :.rry an over10;:,d , , r<J pro-
t -1c ... ~d by circuit br e&kc.r~; , r elays or f uses . ln connec t.lon v:i t h t he 
r i r(:u.U .. breokers and r el&ys cer t.E:ir exceptions Lre nctcd v1hieh r equlro 
C( •JTCC t.ion. 

(a) 'The /41+0 volt, 3 phase, 60 cycle Unc is brough t into t he 
r ectl :ficr throueh u 20 ampere "De-Ion" circuit brenker. Th.i s devi ce 
cont.al.ns thermal elements which trip t he brccker l n the presence of 
0 ,·erloads . However , the "De-lon" breaker supplied wi th the TBK equip­
cent is not properly proport.icned to give adequate protec t ion. An ad­
ditional load was draxm through thi~ breDker in a.ddl tion to the regu-
1&.r loud of the r ectifier and transmitter and it was found that ;vhen 
29 ~peres were f l owing in the s upply l i ne it required 2 m~nutes and 
/, secon<ls f or the break er to open. An instantcneous load of over 50 
ar,~peres was drmm but the breaker ft..iled to open. Referring to 
Table 1 it will be seen that when both the TBK and the TAJ-5 trans­
mitter s are operc.ting f r om a common rectifier under full load condi­
tion, the ~axlmum current ..in the supply lines is approximately 8 
umpcr es. Therefore, in order- to provide adequate protection, the 
De-Ion brevker should be so proportioned that it will operate on J ine 
currents of from 10 to 12 amperes. 

(b) The 3,000 volt plate overload r el~y in t he transmit ter 
djd not opercte when received. Inspection r evealed that the clevi s 
pin had come out of place due to the omission of a cotter key during 
assembly. After this defect had been corrected the r elay operated 
satisfactorily. 

(c) Reset of the overload relays in the tr&.nsmitter is ac­
complj shed through the medium of a ba.kelite rod extending through 
the door which gives access to the relay compartment. Tnis rod is 
encircled by a spiral spring which returns the rod to its normal 
position when pressure is released. '!his spring fits so loosely 
around the rod that it is enabled to slide over the pin \Vi th which 
it is supposed to engage. lf the front end of the spring falls to 
conte.ct this pin it is_ ,irnpossi ble to reset the rel ays by pressing 
on the bakelite rod. lhis dif'.ficulty can be overcome by making the 
spiral sprine fit snugly over the bcl{eli te rod and by increasing 
slightly the length of the metal pin which engages the front end of 
the spring . 

37. Par.2-11. With the correcti ons noted in par.36(b) and 36(c) 
above, the vacuum tube relays provided will be satisfactory. These 
relays are so proportioned t hat they can be adjusted to operate at 
slig.~tly more than normal plate curr ent. 

38. Par.2-12. Provlnion has been made to prevent personnel 
from accidently coming in contact with dange~ous potentials other 
than the 4/40 volt line potential. 1he method of insula ting the door 
inter locks , howe"/e!', is not con:,idered satisfactory . Al though no 
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t ·o u. ' le ·.,:,iu eKpe:·~c:1.:!•'cl f'ro.1 ·,:ii~ sour'!£? du.:<ng t:-ie tczt,; of the TBK 
e~·ur1)nt a:.4t :De ~~ct11;j.l :~~"3~ ,r..:.h L·-ib.;r t. . .,or.,, c.>-t-•.::.!'i~ric<.~ h:.:~c sho~~:1 tha-:, 
, · .: <:: Vjpe of· :-v1i ~:-h r:1il 1 in s,~rT✓~· ... e t.t~-6.o .tt i:!1c!1 sutjcct~·Jd to .Ttois tttro 
~; .. ~- l 1i.1='r · ::01.. ~..- p.res.1.1..,, t~1i!. t p-·; r t l (•~l r:: e t.~c· l ntr: ~'Loet: 3Yilt'3!1 which 
!.::- t, ·1i-!'!.l! .. ~: ,l ~::, t i~•:; r .. :~ .-~ ~s .; fJ1)!.>.r i1a:3 2. t.:; ~~;e t:--~lll ~ p~·.r t. :--; ~n;.atl n. tt3d fx~om tl1e 
Jo')l'." ::>y me,,n~ of a ve ry th.:.n picco of .fiber . This fi!J2r f r e r1u,mtly 
brr::l.J( :_; down in s e rvice . Th i;1 ,j:..fficul :y can be overcome by ;:,ubs ti tu­
t:11:; n pie~e o: bab"l L ':e 1/.3.?'1 or 1/1611 t hick .i.n pla~e o f the fiber 
n .:1:t1 :_L :;nd o 

39, Par.2-13. It is ~ l i eved t-h.r;t Mpl,:J prov:.:Hor, h ::s been lJ:'ide 
ro,· a} 1 n er:(] :; :;,ffu Ven t.Ua ti,:,: n_,::l ~ool i n.s, Perforated sb1eldi n.s is em­
ployed ....ihici1 pern'd ts t:1.e circulation of air and no s i gn 3 of ove:~}ieutin5 
,i; ;r.J r1ote1 .:.n e i. ~h8r til 1.-? trinG!.1itte~ or r 2c ti i f ler tmJ.-:,3 dt!~.lng l..o·ng 
pr:,•· i.oJ:: of keJ· locked opera t ioo at ful L po wa r:" 

1.0. Par.2-15. Durlni t he cou.rs e of :-he;;e t ,3sts the equip!:1ent ,1ns 
roubjccted to nu:nerouB k0~' lo-::ked rU."1~ of t· .. o hours or more duration at 
f..:1 1 power 0·..ttput 1.-.i t.h-:)Ut cJ.ru:iat;e or signs of overnet.ti..-ig, Th"l ecp.; l !>"lent 
·,vu.s also keyed at the rate of 100 words per !!!lnute without. showing s.icns 
of brush dlscharie, corona, or spc.rking. 

41, Prrr . 2-16. Table 2 appended hereto shows the rem..tl t s of tests 
::::ir.ducLeJ t-:i detem.ine the action of t:-ie tr.<..nsn..i. tt.er whan the £.nte:ina 
;·1::;:; short cir,~uit.e1l and open cir-:!:ulted. Test.s were conducted at 2 , 000 
k;lo::iycles, 1;, 500 kilocycles, and 18,lOQ kilocycles. I n all cuses, "l1i t."1. 
one exception, the plE:.t e current decreased i.i1hen the a..Y!t.enna was shorted 
or opened, At 4,500 k i l ocycles when t..~e a.~tenna was shorted the plate 
current ~ose t0 500 nil l i an.iperes. However, thi s overload would be taken 
c1~e of by tne plate over load r el uy when !:,he latter is pr operly adj usted. 

J.?_ , Par. 2-17. The vacuum tubes l ncorporated in thls equipment 
operate wi thin the limits l aid down in NaV'J Tube Specifi cations. The 
Rectigon tubes used in the control r ecti fier are not l i sted in the NaviJ 
Standard Tube List but ref er ence (d) granted approval for t~eir use. 

43. Par .2-19. No f11dl i. tles wer,3 avcilable to conduct tills t est, 
but it is believed that the equi pment i s capable of satisfactor y opera­
tio~ when installed in a vessel subj ect to t he ~oll and pitch referred 
to in this p~ragrnph of the specificati ons" 

~,. Pur.2-20. Tests indicate that tne equipment is so constructed 
that it wlll comply with the requlr e:nent:3 of this par agn.iph. Both the 
truom~Hter ru.id rectifier were subjected to the shock teBt outllne<l 
un,ler parugro1ph 3-7-8 of the governing specifications without da.'!lage. 
The tran~mitter was ~lso subjected to vibration of rather severe propor­
tions, A one-half horse power motor was bol tad to t he frar:ie of the tru..>"l..s­
r;g :,c.c. P..n eccent.::-ic weight was secured to the L:1otor shaft and the s peed 
of the raoto::- was v&.ded through wide limits. 1:. was possible to make 
sol id copy of the emitted siGnal through the vibration which ensued . 
Suitable lock washers have been provided where necessary and no indica­
tions of loose •::!onnectlons ·Nere ooted. No relays or circuit breakers 
opened due to the shock test. 
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~._!be-· h.:.i.·7g u~':!n -;u "hl. >'l .. ,1 ..... ~ .i.nn~ ".ti: r·~ 
1~,;;xi-).1-e -~J~1;t ti.ni: · T:1e i!".L{~:_. .j!• o~c:lla.tor 

~ .. -. :::1 ~- ~' .-~o :·1n r; -~ t. i (}~ i i. t t 5 ~~·· -~':.)· i.LO. ·.;n. !,:-;-·j -.,~·~r. ~ t:--!L ; ·•'.'! ~ 1 :rn h· l·~l: 1_.-_;.:: b-.: prv ;; i, dud 
·.~l_c..~1 <J me:J!l .3 co p'!·{.; ~;c:1t .~~cld;1ntr::l eh r-tr) -..::e Ln .~rij1~13L,;·1::.:; ;~~. Th.in ·~ou.ld be 
~i •: : .. o~·t;,l i Ghed ::~;- J.ri11 i n~ .:: hole t:1r::,u<.:r1 :.be turnl">:..:.::1:1:J : i t ~he ? I'(;p·tr· po2.nt 
:--..r1 'i Ln ,;3ertl .~ ...: :: t! 'J·__. t ::r pin, Tht~ .:1astc.:1· o~e J.lla t.or c::.nd do...ll!l er grI. !.l t un ~n _; 
.~:;nt.t-)1. ... 1 ,'lr-~ ,.:;u::;!11.oned ~";:"' !Lef.!.:10 or bl 1~~ck sponge rubber o in the t) Z:-i:_: l11al 
;~Gf t,rrln 0::1 L::, t e r t...he C!l ~ ire pJ.1...'1Gl in front o.i the ,~10.~, t .ar os ~:! i l l r::;. tor ~au~ 
c ut u~my and t he ~ontral;:, ,,,o.re r:ioun tcd 0:1 a su'o- pD.ne: a.s;,e,::bl y. In foe 
T3K tr:1.ns::1i.ttBr t he pn.nel of t!1e trat1i;!.1 i.tt :n~,. is ~~1..1t u;vr~J' on}~7 around th~ 
con l,r·o l 3 u..Y1d th~~, chr:.n{;e r e s ttlt:'-:> in n ;:1or {J ple~1sing a pp,e::r~;·f..nc~J~ 

i,6. P~r . '.:::- ?3. ,U 1 ncccss u.ry i ndi cating devices ,.;nd cont :--::ila u r e 
lo,:::.:. t c<l on the front p&nel .s ::L.YJ.d are sui U,bl;v nw.rked for l dent.Lfico tion, 
w l t h t ,10 excep t i.o :--1s. 

(a ) T'ne theT::101':letcr wn.Lctl regi s t ors the te::1pers.tur0 
of the m .. ster oscillator co,7ip t.J.•t ;:.ent Ls not pro­
viJ.-:;d wi :J:1 a no..'Je plate. A mu;:;e plilte shoul d. be 
p:·c·dded . 

(b ) The !rn~' relay 1.2 no~, provider) w.:. th a nnr.;eplatc . 
A n~eplr. t e shonJ.,j be provided. 

47. Par.2-?I,. All control shc..fts and bush::.n6 s are 6rotmde-:i or in­
s1tlr:.ted ln n-:corda.n::e ::i th the recp.ir0:1ent.1 of thls par!.::.i;raph. All con­
trol knobs and handles a!'e ins·...uated with tne following exceptions: 

(a) The control of the ~Jain re,~tifier tr..p swl. tch i.s 
in tbe for.n of a metal hand wheel. Al :.bough no 
trouble has been experienced ::,1th this control 
during the te::;ts it is believe:..1 thr,.t it would 
be deslrable to .:nsulute thLs he.nd wheel in so!!1e 
approved manner or substitute e. suitable insulated 
handl e in i~s place. 

(b) The t:iper pins wh:.ch are used to fasten control 
k..'lobs to the shaft:, protrude from the knobs. If 
the operator over-reaches the knob he is likely 
to be subjc::ted to nn unple~san t burn. l t l s 
reco~men<led that the taper pins be countersunk 
so that they do ~ot protrude above foe knobs 
and thus r.1ake it imposslble for an opera t,::ir to 
come in con:.::.ct ,,lfo these 1:1etalllc parts . 

1.8. Par. 2-25. All electricEtl indicating 'i.nstr ur:ien tB u sed in fae 
c-.:,nstruction of this equlpnent are of the 3. 5 lnch d1.m:'.e t er fl ash t.ypc 
..,.:;.th 'oakel i t c cc..se, All volt-neters enployir.6 exter :.--1el r:iultipli.sr;:; httV~ 

n ;3ensi tivit:.y of one t housand oh.'TIS per vol':. . 

-9-



.,~) Par ~-26:. 11 ·~-~'-... P u.t. ... · L.: ... -,,1 o-.: "".1 - (·L.:xe.J :,:; --11_ .. 1jor- :.in~:,:1 in 
corf\:,r1.· t;J ·1'7lth thi.3 p:-;..r:.t;rr .. ph~ lt i: ·~?•Jt;.~•J , ho~~!~~1.r:-: :·, thr:.t Lhe tH ...... ~c-
,. , ,,. b"'"r 1-1..,, r•e·1.·-n~,c1•on PBL1 t~c·" ~ , 7 ')!En',, 11 ,-,,·h1.'l.•:~ ,,,...~,-,--a'~ n ~ e,· o p'<.: t.,l;LJ ..., .. W.l- ~ ..J f-.> t...,; o, .. ·J♦ I ;; ·--.. -.,,,.... b ,; J __ ;:,.,_v,..,•.,,J. .... 0 

r~f, (.j) tile desl gm .. '.-..io!l should oe '1Bu.Hoqr:,317-3l N.::I-lN1 " 

50, P~r.,2-27. Transforr:iers, r eHctor,;;, et c , , u,e propedy :narked 
,1 ~ th respect to vol ta.ge, f r equency, etc . , but a r e not, a ru:ked wi th Navy 
type mun ber. 

5L Pnr.2-;?8. Since no spare par ts have been s upplied Nith the 
preliminary model compliance with this paragraph of the specifica tions 
could not be det er~ined. 

52 . Par.2-30. The operation o:f all controls comply wl th the re­
quirements of this paragraph . 'l'he following controls require counter­
clock-~ise rotation of the control knob for on incren3e of the final 
con~~olled effect: 

"C" Doubler Grid Tunlng 
"D" Doubler Plate Tuning 
"E" I. Ao Tu.Yling 
"F" PoAo Tuning 
"H" Antenna Coupling 
"J" Antenna Tuning Cape.cl tor 
"K" Antenna Tuning Inductance 

The design of all controls is exceedingly rugged and they present a very 
pleasing appearanceo l'he ealibrs.tlon markings are of adequate size and 
are ensily readable and operate in such a manner thnt the operator is 
not likely to be confused. Controls "D" and "J" are not provlded with 
stops to limit the useful motion of these controls and control 11D" showa 
considerable bnoklash due to looseness of fit between shaft and genr. 

53. Par.2-32. Table 3 contains the weights-of the varlous units 
comprising the Model TBK equipment. It will be noted that the combined 
weieht of the transmitter, rectifier, and junction box is 1754 pounds, 
~hcr.eas the specifications state that the weieht shru.l not exceed 1750 
pounds. In the opinion of the Laboratory this sli.ght excess of weight 
should be waived in the interests of strength and ruggedness. 

54. Par.2-33, The equi~~ent complies with the requlreme.~ts of 
this paragraph . 

55. Par.2-35. All items entering into the construction of the 
transmitter have been l egibly marked in accordance wlth the provisions 
or this paragraph. Round, aluminum colored tags (apparently of paper) 
have been affixed to or near the various units. These tags have been 
covered with lacquer for protection and benr the same designating 
sy;nbols by whlch the unit ls identified i n the wlrlng dlagrams a."ld in­
Rtruction book. It is desired to polnt out, however, that in some cases 
the tag has been affixed to the unit its elf and thus if the unit is r e­
placed the marking is lost. In all cases where it is possible to do so 
the t~g should be affixed !lfil!.!:. the t.ml t rather than Q!l t he unit. 
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?b. p,n- • .c.-°;1.>. The r.1bb<::~' devL~,;S e::ipl oyed r'or t,ho-~}:: pr·oo:' tube 
::::Ym t,inis can er~s.:.ly be .rcne:md with a r:iin .imum of lc,bor . l t ,1ould be 
:~ n0:"e di.ffi~1J.l t pr ocedure t ·:> r t,.;rh~W t he spor1g2 r uCbo= \·Vh :5 r:h l ~ used to 
c '1~:hi..,x t t he ::;.:, r; tB.r' oselllut:)r contr0l3 and Ll l.s e~tl:.:utcd thn.t re­
nr:;:..::.l of this :nr ... t ~rl:::.l woi.ud put the trausi:1it tc:- ou: of cornnl:~sl on for 
pr0b~bl y one day , 

57. Pa.r. 2- 38, The Mod'.31 'l'BK equlp,;ent bc:.s been prov:i.i)ed with 
lift ing eyes in e:_~ch of the f our top corners of the trE:..vismitter and 
r ,~cti!'ler, Thes e eyes or "U 11 bolts are no used \'li thin the unit when 
not in use and are not visible to a ~an standing on ti1e de~k. For 
U:is .!'ea.son it iR belleved thut t he presence of iliese lifting devicez 
raay be overlooked when the trans.»ittcr is beL~g l owered into place and 
it, is suggested that a.pprop!"'iate n~e plates be sec-ured t o the shielding 
n<;Jt,:· the lifting eyes to inform the personnel hc.ndling the trunsr;ii tter 
and rectifier units that tbe lifting devices are available. The lifting 
de·,focs supplied with t.11e TBK ~qu.i.pr.ient were adeque.te in s t rength, but 
the size of the 11 U" ' bolt created diff i culties. ln order to lift a weight 
of this mct:n.:.tude at least a three i nch line (1" dia.) should be employed. 
Jcner:::.lly the ends of such lines are seized or woven in such a manner 
that the end thickness is nearly twice the regular thickness. In the 
case of the TBK it was impossible to insert the end of sugh a llne through 
the lifting eyeso It is recommended that the open~ng in the l ifting eyes 
be cn2.ar6ed eo that they will permit the passage of an object 2" in dia­
mctero 'l'hifi increase in the size of the opening will tend to decrease 
the strength of the "U" bolt and proper preeautions should be taken to 
insa:-e that the material used is of adequate streJ:€th to provide a suf­
ficient safety factor~ 

58. Par,2-39. T'ne front panels of the TBK equip~ent are finished 
wlt.h black wrinkle finish of uniform characteristi cs. The side, back 
a.--id top shielding ::i.re painted f.lat black. The inte::.-ior shielding r e­
tains the original aluminum color but has been treated by some method 
to prevent corrosion. 'l'h.:.s treat.11ent does not affect the conductivity 
of the shielding since it possesses no insulating properties. 

59, Par.J-1~ 12-1, and 12-2. 'l'he requir ements of these paragraphs 
have been complied with. A new method of constructl on and operation has 
been employed in -:.he master osctlla:-or compa~tment. Tb.is compartment 
consists of an aluminum casting properly machined and covered with heavy 
black felt of about 1/2" thickness to provide the necessury ther;nal i n­
sulation. The various parts or the frequency establ ishing circuit, with 
the e_xception of the oscillator tube, are mounted within this compartment 
and ~aintained at a constant te~perature of approximately 60°. The 
entire compartment is spring suspended. 'Ebe method of introducing the 
ne!"!essary leads and wir ing to thls comp&.rtment is a dec~ded impr:ove::ient 
oYer the methods employed in the original TBF designo Forced ci r cula._.­
tlon is employed within this compurtnent, this being accomplished through 
the mediu!I of a sr!lall motor driven blo\ver whlch forms the upper p..-u-t of 
the compartmento The circulated air is guided through a series of ducts 
and baffles and passes over the regulating thermostat which is positi oned 
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in the outlet duct. This ther:rns':.<.t is i!'lncrted into position through the 
top o: the compa.:-tment 1.1.I'ld it is not ne-:::essary to open the co,~partment to 

5 .:3rvice this ther:nostat. The con~.actin~ portion of t.hc ther,,iostat is pro­
t ,~cted by a snall metal cover wh.i.ch i .::; easily remova ble. The entire 
a,:scmbly l ndi'.!atcs that a large amount of t ho:lght nn,J thorough investi ga­
tion -;-;as resorted to to produce this des i gn. The r elay used t o control 
the t er;iperature of t he maste::- co1npartment i:.: of the same type used in the 
;,io,1el TBF eq u.:.pments . Al tho'..lgh thls reb.y l-w.s functioned .'oa t isf':lc torily 
during the tests conducted at the Naval Resea rch La boratory, experience 
wlth these relays afloat indic~tes thc:.t they are not suitable for use in 
a r.ioif;t sea atr.iosphere. The fiber insulution bet,<Jeen the contacts breaks 
down ll"l<ler t h ese con<lltions . i.t is rccomITlended that the manufacturer be 
r equired to supply a reln.y where the insulat.i.on ls of such a nature c.s t o 
pre clude the possibility of failure at this po ~~t . 

60. The contract 11no:,es" contained in ref.(d) stated tha t the ellmi­
natlon of the bimetal compensating capacitor fo not approved. A compen­
sating capacitor has been provided but it operates on a di fferent princ.i.ple 
than t he compens£.ting condenser provided ·Nith the original TBF' equipment . 
me action of t.l-ie compensating conde.-riser as provided with the '!'BK i s un­
doubtedly superior to the rBF as is witnessed by the results obtained in 
the tests outlined under par.3-7 of the governing specifications. Th.ls 
co~pens~ting cnpucitor is housed in an alumlnum castlng whlch is located 
·.,..i.thin the tenperature controlled compartoent. One plate of this capaci­
tor is a specially constructed bi-metallic elei:1ent, Tb:.s el ement is con­
ne~ted across the secondw·y of a lm.1 vol taee, high current trnn.;;f ormer, 
the primary of which is controlled by relay cont~cts operated in synchron-

· isru with the key relay. When the key is closed, the bimetallic capacitor 
plate carries currt3nt, the heating of which regulates the capacity in such 
a manner that it offsets the frequency changes resulting from changes in 
the heatlng of the master oscillator tube. 

61. The action of this type 0£ master oscillator control produces 
one undesirable phe~omeno~. The use of f orced circulation and sensitive 
thermal control produces a rather rapid heat cycle within the master 
cabinet. The frequency of the emitted signal follovw this hent cycle 
causing the frequency to 11hunt11 • At 2000 kllocycles, this hunt is ap­
proximately 8 cycles, at 3000 kilocycles, 10 to 12 cycles and about 20 
cycles at 4500 kilocycleso Since the principle of frequency multiplica­
tion is enployed in the TBK transmitter, at 18,000 kilocycles the hunt 
bas a mugnltude of approximately 80 to 100 cycles. Thus, while at 2,000 
kilocycles the bunt is not noticeable in a receiver it is very noticeable 
at 18 ,ooo kilocycles, ca.using the beat note to rise and .fe.11 through s. 
re6'Ulc.r cycle. The frequency of: t..l1is cycle ic dependent upon the ambient 
temperature and, unfortmately, the heat cycle is more n.pid at normal 
temperatures than it is at the extrerr:e tempercstures in the nelghborhood 
of zero degrees or 50 degrees Centi.t,--rade. It is recommended thc.t the 
r:r:nufP..cturer make every effort to reduce the mr::.gni tvde of this nhunt 11

• 

it should be st£~tecl, however, th11t. this method of controllinc: the master· 
oscillator circult rJossesses so many n:anlfe~t advantr,ges that they 
should not be ovm·lookcd when considerine the mutter of thi f; one unde­
sirnble chfl.rE.cterh,tlc. Over the greater portion of the frequency range 
end i.mtler ordinnry con<li tions of keying, j t is believed that this hi..mtir.g 
wllJ. in no ;,ny ln tcrfere \'il th communications . 
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r.1 :·1c.".c,r l r conne c t.eel l nto tl:e hifh pot.cn tic:l s .lde of Lh e .: .. n':..u.nC! clr cuit 
&n'. r.O!lC c.-.i' tho d..iffi cul tief" wbir.h wer e on cot:."ltcred in coTL"lection 11:ith 
the ~-cdel T.61•-f t r r.nB:d. t ter ire pr e:sen':. i n the TBK c qui v ::ent. Th e terms 
111':nt. Cu r cin:.." l-"ld 11/1.11t.Cur.Rxt-" cse<l i n i'ciblc 5 r efer t o currtm:, Vallie!;, 
r.::; r e£; cl on the .:.nte;rm1l c.1.11!dcr supplied v.l th t he trrm:ml tt.er t.nd to t he 
values obtt.l."1cd ~it.h E precision type external a!:1!:leter. Toe rc~uirer.:ent 
.. t ~cll cw.ls fo:::· bo'.:.h 1=1iie;h'' und "Locr11 po;.;e r opcr&t icn ir.':.r o<luces an un­
de:-,;,ruble cond..:.tion v.hich should be corrected. The f ilwnent s of the 
po•;:cr u ·1plifier tube are clisconnecte<l when opcr«tir..e in the low power 
1 o. ,;., tion crd the "High-Low11 i:,owcr s;1i t ch in t ro<luccc su:fficlent resis­
t .?r. -::e ln Uic pr.i=.f;.ry of the filar.ient transforner to c ar,pensa te for thls 
reduced load. The filament voltmeter is connected across the seconde.~ 
o: the trfillsforr:ie:- ,,;hlcb supplies the lnt.hnp. filamentE.:. Thuf1 the 
Yol t,n: c':.cr reads 10 vol ts when the proper volLr..f.e i~ a pplied. In the 
Tl.J-5 trcl!lsnitter, \'Jhich is e. cor:ip,lllion trru:!"mitter to t he TEK, tho 
p~·opcr voltage; i s ,.pplie<l t o t he fil~ents when the voltmeter rctds 
11 volt,s. Thif; difference ls c.onfusing e.nd Lindesi TIJbl e, and steps 
sbouJd be taken t-0 correct this condj tion. Two methods of correction 
racJ· be applied. The TBK filw.cnt voltmeter may be connected to the 11 
i.ol t, windini; of the filament trar:sfo?"mer and when tho set is transfer­
r ed to "Low" power , a dummy l oad could be inscrte,d ln plt.ce of the 
filt'n ent load of t.hc pov:er ampli f ier tube . Thls, however, is wasteful 
and the Laboratory r ecor..mends thZ=.t the f ollo~ine ~ethod be adopted. A 
rnJ we.mine mo.rk Ehoulc be plc.~ed on the TBK fll&r:1ent vol tn:cter t:..t the 
10 volt readine and e. red i;rn.rk £. t 1) vol ts on the TJ\J-5 vol uneter. 

63. Pt.:- . ;-4-. Aciequa te pro•,ision ·bas been r.iE..cle for current feeding 
and voltage feeding t h e antenna. 

64. Par. 3-5. Local transmittine bnd r e ce1ving tests were con­
ducted for the purpose of deterl!lin:ing the quru.i ty of eraiss ion and to 
note the effects o:f c□ergency transr.:lssion; i.e., the sir,.ultnneot:.s 
opcrc.tion of the .-.:odel TR.X £,nd rJodel TAJ-5 trans2itters from the same 
rc.:!tifier un.a. The results of these tests are sbmm in Table 6. No 
2 .:bn s of in '.:.err..ctiou between the two tr&nsmi t ters could be noted. The 
quality 01.' t he dgnc:l and freedom fr01:i reaction was equally good when 
the tV10 trc.ni,Ml tters were operf, Ung slmul tE,neously froo u cor;r on recti­
fier as ·,,hen each trrmcmltter wa~ operated .frori its individual rectifj er. 
Key click::: nere neglj gible under the par ti cul Lr test condi t1ons en ployed 
und .:tis believed thnt key clic-ks are present to no erenter extent thnn 
in o!t er well designed trunsr1i tters of a sinilur· nat ure. The time re­
ql'i:rcd to sh lft the links in the jt:nction box by means of which energency 
opcrE.tlon is obtalned w&s found to be between five and ten ;;;inu t es. 
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65. P.:u· • ..?-7-1. T blc ,.... 1 :.:i., the .. ~..;w. ·. o~· ,a ~ - crnd' cled ln 
confo:·!, i ~ viith tJ1:.:= pur:-grt.ph. .it ,fill 1..e notE.:d th, t, in 8.11 cases the 
re1::ult,s ft ll well with ·r the 3pc·.:: l fic"!:.ion ret:;: ircr.·cn~=- , 

66 . Pnr .3-7 ;~. The t c:s t-.r. ~-o de::..cr inc +,he te: ,pc1·f, t ur1; coe:'flci en~ 
o.i. Uic . .'-,Gel TH:: tt ,.nsr.i i t tca , ir. nccor dtin~0 ;·:: t h • he c.Cl'::,t: of th.: s pa 1·a. 
G~'?.ph, wore condt:c ted ut t he Gurecu o.f SU,u1;_ircis. The s peclfi.::c.t.l ons 
rc--iu.:.rc tr.c.t the vurl t:. tion l n frequonc,r rer <lei;;ree Centlt;n,c.e shel l not 
exc~cc1 0 . 0012% for &ny step bct;;ccr; zero o.nd 10 degrees Centigrhde; 
0 . 001 % for any step ln t he r ...ni;e fror: 10 degrees to 25 degrees r.nd 0 .0005% 
ro:- c1ny stop wi th i r the rani:;e fro": 25 degrees t o 50 def~recz Centigrade. 
·T!IH~s 31 to 36 inclt:~ivc, r,lvc the dett..llcd res ults of tests wherein 
_,he ~r1bient tenpert turc .,as rar:cd be!:,,,een the li;:;.i ts cf zero nnd 50 
dep·ces Centigrade. Tests were conducted ct t hree frequcr.cics; i.e., 
? ,000 kilocycles, 3,000 t:.locyc)cG, ~nu -4,500 l:Hoc:;cles. Pla tes 5 to 
10 inclusive present this data in grhphi cal form . Table 37 is a sumr:iu_ry 
of all the tests conducted in n~cordE.nce ,:ith pu.r. 3-'7-2. lt will 1::e 
noted tho.t the larc;c ::.;t ter.iperet.urc coefficient arrh-ed a t fnom these 
t£:st::-, is 0 . 00026%, while the total a"Tcrf.ge coefficient of cl] tests is 
O 000096%. Af, previou::;ly st£ ted, the accuracy of the 1.iodel LU frequency 
mct,suring equipment bas been detcrnlned to be in the ncighborboocl of 1 
or 2 cycles in 1,000,000. Hence, mc.ny of the r.1e~sureoent.s herein zet 
forth are actuo.lly beyond the lJni ts of accu.rt~cy of the .rneo.surlng equ;.p­
oent. Ho~cver, the~e measurcocnts are, in a large degree, averuges 
b.:sed on me&surer.1cnts of grevter ru,Lgnitude, and as such may be consider ed 
!iccur& te, The perforI" c.nr:c of the f.;odel TBK trc.nsml t ter tmder conditions 
of verying ambient teraperc.tures is excellent and co!'lplj es v;lth the re­
quirc□ents of the rpecificatlo~s. 

67. Pt:.r .;-7- 3. Reference to Table 8 reveal::, the fact thnt the 
reC:uirmcn:.s of th::..s parngreph are co11plied ,·:ith. The frequency change 
ccu3od b-J detunlnE any resonr-.nt circu.:. t, other th1..rJ1 the frequency estab-· 
lisbing circuit, cu~ses frequency shifts of consicerc:bly less mat;nitude 
thun the chapgc perr..i ttcc1 by tho specif•ict..tions. 

68 . Pm-. 3-7-1,.. Only negligible frequency chcngcs are noted when 
the transmltter is subjected to the action of the 11Adjust-Tunc-Operc..te 11 

control . See T~ble 9. 'Ibe requirement of this paraersph of the speci­
f ic&tions ls complied with. 

69 . PG.r.J-7-; . Tcble 10 shows the results of tests conducted in 
conformity with t his paragraph. Two conditions of test were employed, 
one \.here the master oscillator tube filc:.ment was not lighted durine 
the shut down intervru and the second where the oscillator filar.icnt ..-as 
ligh:.ed dur..i.ng the shut down period. It will be noted that the speci­
.fication :rec;,uirei:1ents are complied with in all respects. In fact the 
frequency shifts recorded are of alrrost negligible proportions and are 
fr,r less than those encountered with any previous transr.ii t ter of slmilu­
characteristics, Apparently this corunendable perfor,r.ance mny be attributed 
to the action or· the co□pensating capacl tor employed ln connection with 
the master oscill~tor. 
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70. P-.~· . J-7-6. 'h.tlc 11 shows t he res cl t,::. of teG t,::; conducted in 
ccnfo:::m.L'Ly with t.liis p~rL:.p·r.ph of the ::;peei.f~cc.t.lon:::. 
:ht: t. the spcc.1 fic:~:.1.011 req1_!lrcr~en: s u.re cor:;pll.ed 'iii tr"~ 
· -,. "' t 0 ~ i-o ,.,.. , 1' ~·o ~ p ), , · ~ o • 'r. ' ,.. L<· ·,t .:.n J}<•~ •V/ c?,. ~ • · <<, C• >-, C.. j .J...Y " V • .J..C· ._:;_,. o 

l t, 1:l ll cc no :-ed 
The r or.1arks rc>~.d e 

71. P:.:.:- ,, ";,-7--? (u) and (b). Tv.bler; 12 and 13 shm·: that. the requirc­
, .0 :i ",f:• of '"h.:~ t e ;:, t. r:i.::·o cor,t::>1i~d ~-;l th, ;\11 t r.c tube~, u::,etl during thee.c 
i:o~'tf were of ~-icst.inghouse Electr.ic &.nd i~rurnf&c turlng Conpnny n;mrnf;~cture, 
c.Hhough they v:ere not nll of the sc:..--;:e manufactured lot. In this connec­
tion attention is invited to ref.(f}, 

72.. Par. 3-7-8. Table 11. sho0:;:c. tho r esul ts of a test conducted i n 
r.onformi t y with thif parai;_1.'c.,ph & t 2,000 kilocycles; Tables 15 un,'l 16 were 
nm ut & frequency of 3 ,000 kilocycles, wh:Ue Table 17 records u tczt con­
ducted at 4,500 kiloc;;, clei:: . In <',11 inGtr,_rwes the epccificn.tion requlre­
nen~s have been cocplied with. 

73. Par.3-7-9. The shock test conducted in accordance with this 
pE:rueraph produced i'reque!lcy shif t s of neeligible proportions, as ls H ­
J ustreted in T"ble 18. The trans1::itt cr continued to operate nor:.,ally 
during this test without eny relay or contactor failure::;, 

74. Pw·.3-7-10. T'ne application of a horl.zontcl force of' 200 pounds 
s.t the top frame menbers produced no frequency change. 

75. Par.3-7-11. /ul tests conducted in conformity with par.3-7 were 
r-:ade at full power. The design of the transmitter is such thti. t no adj ust­
ment of the master oscillator voltages is necessary. 

76. P&r.3- 8 . 'lbe construction of the te:.1perature con:.rolled cor:tpart­
ment meets the requirements of this paragraph. Attention is invited to 
the fact, however, that the tberrnoL1eters supplied to read the cabinet 
te.'7lperature suffered from sepur&ted columns when received. These thermo­
meters are of the splrit type and it wus impossible to reuniw the colunn 
conpletely. 1'lie manufacturer should be required to supply thermo~eters 
where sepc.ration of the colu.~n is less likely to occuro This trouble was 
not experi enced with e.ny of' the Model TBF or TBF-a transmitters. 

77. Par.3-9. lne constant temperature compartment i s protected by 
~eens of a bi~etellic fuse which opens when the box temperature reaches 
68 degrees Centigrade. This device does not require repl~cement since it 
autome.ticnlly resets itself' mien the temperature within the co.!'.lpartr.1cnt 
falls to the normal vv.ll!c. 

78 . Par, 3-10. The equipment meets the requirer:ients of this para­
{;ro._ph, 

79 . Pc.r.3-12. The equipment meets the r equire':lents oi' this para­
grE:.ph , Plate 1 appended hereto shows keying records ts.ken at speeds of 
.:pproxir.w.tely 20, 40, 1.lnd 100 \'lords per minute. lt will be noted that 
the keyine i s cleun cut as to dots and dashes but th,;t the <"..hnra cters 
do not mnke intelligible words. This is due to the f1;.ct tho.t the relay 

-15-

--



u ~din connect ion ~iLh the 7ic-c ., ~~r 
~.:..n~ i ~er ~~s zeye 
110:· d: fco·wrcd until 

,_,, op r .i.n .--i t.l:c. Ct ~t ""<r ~_ ... ;"!~t r~.,~ 
the f ilrnr; · .. e re de ,elc pee:. , 

o~ 7ihieh the 
th _;_f: fr..ct WllS 

80 . PE.r ,3-13. \iber e r,ccess-ar y, ul } bc.nd chan~c switches are pr o-­
vided d t h in :.er locks and it is pocc:.i::,le: to rrnkc a<lj us~men : of fn ,qucncy 
,.~ l th pO\,cr on the t r&.n~r,; 1 ttcr , 

2-1. Pc.r. ; -15, AlJ cor.~ro: i: &re suitc...Lly un.!'kcd to complf dth t h~ 
1·c~1ttr c::~0n tr; of this pG.r r.E;r E.ph ~ 

82 . Par. 3- 1 6 . Pr ov i :,i on hiis been r.1.r.dc f'or mountint.; , on the front 
pt.nel o!.' the tr&nsn.:tter, under Cl. trr,nnpurcn t non- bre(ikt, bl e shi eld. , a 
c~,librution cc-rel su.: tabl e f or r e cord ing r eset data f or ten frequencies . 

83 Pur.J-17. AlJ ver niers on the tuni r.e control s are provided 
r:.: tl: positive f;C£:r1 ng. In the master os cillator the verni e r i s of such 
le r6tio as to provide for a vc.:.I·io tion of t he rcsom:nt f r equency t et,;e cr: 
tLc limits of 0.00Gl; and 0,0013t of t he frequency to ,;;hl ch the clrcui t 
it, tuned bpecificution requlrcncn':. :c:: stc:.te t hu t. thi 1; percen taee shall be 
not r.o:-€ than 0 .01~. The ,,,idth o:' the srrmlles t s ec.le d.!.vl s lon i s approxi­
nc.tely 0.06 11 \'/'bile thG speci ficr.tions etc.te t hat. the v:i d t h shall be not 
less than 0 ,035". Tcble 19 show~ the v(.l.rlE tion of r esonant f r e,:uency ob­
tained over the entire freq~ency r Ul£e of the ~&ster circuit. The con­
trol 1:w.rked " Doubler grid tmine" in the r,!ocel TBK tram:mi tter is e. 
variabl e capacitor which is easy to adj ust to the proper setting to ob­
tnln full power output, but stil1 requires a very critical settine;;. A 
ch~nge of one h.:i.lf division fron the proper settine □igh~ prevent the set 
frora r&dlctin~ any power at all , Instances hnve been noted &noat in 
connecti on with the i!odel TBF truns;;,itters \-=hich would indicate that 
sor:lc trouble h;.s been expcricr..ced from this sar1e source in connection 
d t h those transmi tters. It is r ecollll!:cnded t hat the manufacturer be 
required to de~-ise sone means ~n ich .. ould tend to make the operation of 
this circuit mor e sa.tisf~ctory &nd less critical . Attention i~ invited 
to the feet t.hnt i n sinilar equlpoent use has been ocde of a tapped in­
ductor in place o~ the ti.med circuit employed in the TBK, sn<l that the 
t.ilpped inductor was not. crit i cal in adj ustment. It is recognized, hon-­
ever, thc.t due to the fact that the TBK covers a □ore extended frequency 
runge, the use of t he tapped i nductor may not be practicabl e. However , 
sotie means should be devised to correct the conditi on here discussed. 
The remaining circuits a.re provided wi t h controls which permi t non­
cr i t i cal adjustment. of the circuit s. At tenti on is i nvited t o Table 20 
which contains dat a collected duri ng tests to determine the amount of 
los t motion and back l ash present in t he reaster osci l l at or control. It 
,ms fotmd t hat the degree of back l ash rccried in accordance 'i.i tL. the 
n umber of r evolutions th1-ough whic.1-:i the co:ntrol was varied. Practically 
no back lash was apparent if t he control was turned through one r cvol u­
tio!l or a fr•.'.".:.ct.ic~ of one revol,.1tior1, but co:rni derable back l ash was o.p­
p:.rent after the control h:td been rotl'-.ted t hroUf;h a number of f ull revolu­
tions . It ~s bel:cve,1 thct this l s d..1e t o s0;;1e ~echanlocJ. def ect. At­
t er:1p Gs were :nade to i '.3ol ate the reason f or t hif: ac t i on b-:.1t a pparently 
this can o.:1ly be acco,,,11l k he:'! by- r e:.covlng the asse:::bly f.ro;?1 fae t rans-
::i tter. Th'3 mc.>1uf-:.cturer should b? required to over come this condi t i on, 
sfoce th.:.s c.c tLon t.o r. l arge e5:t ent t end s t o v :I t l o~e t ha excel l ent per ­
for:w.nce the c-:iu:pt.ent 3h07:S in the frequen c:r stability t ests r ef 0rred 

,., ,.., 
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8/ ... Par. 3-18, The fri.;ti.on :,ype locklni; de•fi.CeG \71':,h \Vhich Urn 
vnri-able tunln;; cuntrols :!.J'D pro;.rlJed are satisfactory wlth :.:.ie 
except.Lon of the fol:0·11.:..n;: 

(a) The lock on tuninr; control "B 11 ls pro-,,,-L!fod \V i th n 
knob whic:1 co.n :ie r2.11ov•~d. 'llli.s co.:1,L. tion 3hot.ld 
be remed i ed to preve!1r, accldentd loss. 

(b) I'he lock on the doubler grid tun.:.ng control affects the 
frequenc:-r more than is conslde~ed d-3sirable. {SeQ 
Table No.21) . It is bel i eved t.i.at this condition 
results fror.i some mechani cal error which can be 
corrected by the rna.'1ufacturer . 

85. Par. 3-19 , Table No. 22 revenls the fact that .it ls possible 
f or an operator to adjust the transmitter to a previously calibrated 
.frequency to a much greater accuracy than plus or minus 0.03% without the 
use of an external f requency standard. The time required f or such an 
ad justment is approximately 45 seconds for one operator. Using a suitable 
crj'stal frequency indicator it i s possible to adjust the trn..>1smi tter t o 
aJ1 a.ccurac:r greater than 0.001,%. An adjusting condenser is provided 
by means of whic..~ it is possible to maintain the calibr~tlon of the 
trans:::1itter. 'l'his condenser is operated from tile front panel by means 
of a screw driver in~crted til.rough a metal guide sleeve . The range 
of this condenser at 2000 KC, 3000 KC and 4500 KC is illustrated in 
Table No. 23. 

86. Par. 3-20. The requirements of this paragraph are complied 
with. 

87. Par. 3-21. A three point switch is provided in accordance 
.vitb this pe.ragraph in order to facilitate the adjustment end tuning of 
the transmitter. It is considered desirable however, that the plate 
voltmeter on the transmitter panel indicate the actual voltage which is 
applied to the power amplifier tube. As present connected, the nTune­
Operute" switch does not indicate this dumge but permits the volt.neter 
to read full voltage at all times. 

88" Par, 3-22. The test key provi ded with the TBK trans1".litter 
cocplies with the requirenents of this paragr aph. 

89, Par. 3-23. The require~ents of t hls par~graph are complied 

90. Par. 3-21,. Tests with a recei1rer i nstalled adj acent to t he 
transmitter showed that no interference is produced by the rotating unit 
11sed for circulating the air in the temperature controlled compart:nent. 
No interference could be detected when the antenna lead was actually 
inserted into this compartment through t he holes i n the perforated 
shielding , 

9lo Par. 3-25, Table No. 24 shows t~at it is possible to vary 
the power output of foe trans□ i tter bet'Neen the lbi ts of 11% a.l'ld 124% 
by means of a seven point switch on t he front panel of the rectifier. 
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92. Pnr. 3-26. Suit·tlile indi~t.!tor 1a.~1p.; hf.vc been provided on tne 
p ncl of t:ic trar~snl _,t- er to lm1:. c·.1 :.:. he func tlons rc•,d.rad b:,· thi::: 
par ~r::.ph of the spcci f'ications, 

93. Par. 3-2.7. lndicating l nstrLL~en:,::; have bem1 supplied to ~eet 
with t.'lc r equlreuents of this pa.r aer a ph, How':v-ar, t he vol:.me ter which 
i:Jdi..•~atas the bi as vol :.a.ge on t he ~ d of the t r i-~'1s;nltter falls t o 
imli.cat e correctly at ull t.imes. lin l '1tcrm :.~tent cond.: tion axists 
durLnG which the meter will at times read as much as 90 vol t s below 
nor;1nl . Lue to the fact that s ir.lilar t rouble wus exp~rienced with a 
voltmc tar of the swne type s uppl i ed with the TJ,J- 5 r ectlficr, it i s 
r ~com;ne!lded that t he manufacturer be required to correct this condition 
a.~d be r equired to provide adequate assurance that the type of ~eter 
being supplied is suitable and dependable. The3e neters are of 
ucGtinbhouce manufacture, type NX, 500 volts f ull scnla, and are provided 
wi~~ an external multiplier. 

94. Par. 3-28. u suitable tube l i fe ~e t er has been provided. 
T:'liS t1.eter con:'orn3 in size with the standard 3.511 meters . lt has the 
t:ddl tional o.dvc.ntc.~e that it i::; provided with c. tell-ttle poi nter 
similar to the second hand of a clock which indicates at all times, when 
voltage is applied, whether the meter is fu.~ctioning. 'inis meter was 
checked against tir.ic and was found to be Yery accurate. 

95. Par. 3-29. The Transmitter consists of a single unit and compl ies 
wifo foe dimensional r equirements of this paragraph. (See Table No. 3). 

96. Par. 3-32. The tr&nS.'.:litter is completely shielded both 
externo.lly and .internally. The side shiel ds are 5/61,11 thick while the 
front panels are 3/1611 thick. The shielding is secured at frequent 
in~ervels to prevent variable effects and the tht:mb screws by means of 
whicn the shields ar e secured are staked into place to prevent loss. l t 
would be desirable to have the t hreaded por tion of these screws about 
1/4" longer. The shields are split up into convenient sizes to provide 
er:.Ge in handling, but when it is desired to remove a bot:.ora shield 
wit~out disturbing the sbleld above it it is difficult to accooplish 
this since the length of the scr ews prevents the bottom shield f r om 
coming out far enough to sl ip over the top shield. The wiring i s done 
in ar. exceptionally neat and workmanlike manner. lt is well bonded and 
at all points where mechan.:cal injury is likely it is prot ected by felt 
buffers. All bends are of sufficient radius to preclude the possibility 
of fracturinc the insulation or lead sheat..1-i . Wher ever possible, the 
lead cables are run in special ducts. There is one point in the vrlrlng 
of the rectifier unit which should be corrected. Tbe clearness between 
one of the studs on the main contactor K-104 and the clip holding the 
lead cables in pl ace in this vicinity i s only 1/8". This clearance can 
be increased by changing the position of the cli p. 

97. The lugs used for terminating t he high voltage leads are of t he 
t:,1)a provided wi to a band which is clamped a.round the i nsulation of t he 
lead There is a small gap between the ends of t his band a11.d under 
certain conditions of operation corona has been detected between these 
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end· . l'hls , r cl.1~ ·••'-" at ti;::e.., s~vcre ·,mo"..lgh to bur:1 the i 1:._·c.t1.ation • 
.App .r-ntly t.h i .:: phe~o;n".)nc, •~::i..:::t:-; onl:r when the h.J.nid i t;r ir Hilh. Thb 
con 1lUon should l>c corre,:::ted ::i:· .:wci:ig that the two 1.,;:1,1~ ;)f thi,, b::...n<l 
o.r" :-:cc·.l!'oly bontleJ t:)t:et::.cr 

98 . 'ihe copp'3r tubing w11ich is Ltseu f or raa10 frequ;-:!rlCJ' and 
h.i~h ·;oltuge connectir,ns i s co·,.re1"'Bd w.ith a protecti11e coa-t-.ing of clear 
1:.~:;_:ier. It ls rE.;co1amcmded that these la;.;.ds be given a metallic coc.ting 
in orde::.· to imp:-ovc the appearance of t he wiring. Leads of this na:.ure 
-.1h i ,"h were ziven e. dull ni.c'kel finish with a tinned fini~h at the point 
or contrrct have been proven s·.1cc,Jssful in ot.l!er equipme:i.t and present 
a no!·e pl~asing appe:..trc:.nc~. l t is possible that the applica tion of 
clear lucq-clCr over the ni'.';kel plati~G would be desirable. 

99. Par. 3- 3.3. Electrical indic~ting instrrnnents n.re provided 
witn suitable by-pass t.Z,its to protect t he~ agal..~st s tray rudio frequency 
potent i als . T'nls by-pass unit consists of u capacitor of 0.006 ~fd 
ra ~eJ at 1000 volts. 

100 . Par. 3-31.. . T.:1e tra.>1sformers s upplied with this equipment 
meet the requ.Lrements of Lhis puragraph . 

101 . P~r. 3-37-1. The transmltter and rectlfier units are so 
co!lstruct ed that they may be mo:inted flush against a bulL:-ieud. 

102. Par . 3-37-2. The fou.11dation pedestal of the transmit tBr and 
recti.fier units consists of two four i~ch steel channels, drllled in 
such a manner that they may be securely bolted to the deck. 

103. Par. 3-37-3~ fJ.l cable connections to the transmitte~ and 
r ectifier can be effected at a termL~al board sui~4bly loca ted for 
access a t the bottor1 1.tml nea!' the front of the units. These terminal 
boards clear the deck b<; u distance of four inches. Acces2 to these 
compc.rtments is provided by means of a hinged door fitted with i~terlocks. 
'i'his door is a decided improvement over the method used in the original 
TBF equip!!lent, where &ccess· to this co.npri.rtment was obtained by removing 
an o.luminum plate secured oy means of thumb nuts. 

10/+• Par. 3-37-4~ The renewal of vacuum tubas and the adj:.istment 
of circuitz, relays, etc., is accomplished through hinged doors of 
adequate size, fltted with interlocks. The size of the door which gives 
ac~ess to the master oscillator tube compa:-t~ent has been increased 
o\·e:- t he size of the doo:- provided on the orieinal TBF equip'llents 
enabling tubes to be changed with ease. A new method of door construction 
has been employed in the TBK equipment. The doo.!'s are a bout one inch 
l arger on all sides than the openings over which they fit and are hung 
by means of piano type hinges. The corners have been rounded off on a 
con3iderable radius thus reducing the possibility of injtlr'J from sharp 
corn~rs. The edges of the doors have been bevelled and t.liis type o.f 
construction precludes the possibllity of leaving gaps between the door 
and t he panels of the transmitter as ls often the case where t he doors 
fl :. flush into the openings in the panel. The door latches a.re large 
anJ rugged and are pro vided .vlth :::-,tops which prevent the po,3Glbility 
of t urning the latch through a co.nplete revolution. The knob of the latch 
h2..:;; engra ,,ed upon i t an indicating arrow to aid in properly securing the 
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105. Par. 3-37-5. The k'3yine reli:i.y hu.:o been moll!1ted i n an 
npc!.'ut11re in the front pa:1el of the transmitter ne-c1.r the top. This 
~p~rc..ture i s covered over with a r eMovn.ble alur.iinun c::.s.ing f itted wi th a 
,,1i!1d0~i so !:.hat the act.lon of the rela;,r cr~n be o1::·serv,3j, Th::.s method of 
:,o:mtbt: the key.inc relay consti.tutHs a decided improvement over the !:le thod 
u:=;cd i!l the original TBF equl.pr:ie?1t.s . 

186 , Par. 3-37- 6 . Provls:.on has been r.mdo for corme~ting the 
r::itenna lcud at the top of the transr'.litter through the top shieldi ng. 

107, Par ., 3-38 and 3-39. T'ne &ccess doors provided are suitable; 
see paragr aph 101., above. No Gliding doors in the side shi elding are 
employed in the cons truction of this tri:.ns::iitter. 

108 . Par. 3-40. As stated in paragraph 104 above, all access 
doors are of adequate size to permit replacement of tubes without undue 
di ffi ~ul ty. 

109. Par. 3-41. Rugged, insula t ed hand r ails have been provided 
on the trans1'1itter for the convenience of operating personnel when making 
~Jjustments during heavy we~ther. 

llO . Par. 3-42. Suitable time delay relays have been provided in 
the equipment to comply with the requir ements of this paragraph of t he 
specificatlons. 

111. Par. 3-43. An adequate blocki ng condenser has been provided 
to eliminate the possibility of' hieh potential D. C. reachi."lg the antenna 
in case of failure of the antenna tuning units. 

112. Pars. 5-1 to 5-7 inclusive. The equipment has been so construct­
ed that it complies with these require1nents of the specifications. 

113. Par. 5-8. The keying relay operated satisfactorily at speeds 
up to 100 words per minute and the coil circuit of the relay draws about 
180 M.A, 

114. Par. 5-9, An indicator lamp has been provided on the transmitter 
panel and provision has been made for the connection of an external 
monitor light. 

1150 Paro 5-10. The local start-s t op control of this tran$mltter 
complies with the requirements of this paragraph. An emergency stop 
switch, promine~tly marked, has been provided on the transmitter panel. 
'!his switch, however, contains a defect which should be remedied. lt is 
possible to depr ess the stop button of this switch very slightly and 
cause the equlpment to be shut dovm, yet the stop button appears to be 
in the normal position for operatlon. Thus the equipment could be placed 
in a non-operative condition and the operator might not be aware through 
~hat agency the set had been shut do?m and considerable delay might be 
er.used before the reason for the shut down was discovered. This switch 
~hould be so constructed that it will not remain i n any intermediate 
posltion. It should be necessary f or an operator to depress the stop button 
entirely in order to cause the set to shut down. This criticism applies 
also to the emergency switch located on the panel of the rectifier un:.t. 
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A co1:ibination cf c:.rcui1stance~ ls possible! , how0ver , -..blch will cause 
t he remote indicator lamp to give false indlcation. \Yi th the 11l ocal­
r P"lote11 swi tch in 11local" posit.ion tlnd with the re:note key locked, the 
r enotc indicator la'11p \7ill liJht when the l ocal key on the trunsr.i~ tter 
r,nnel is closedv Thus, under t.h ese clrcu.1!stunccs the remote operator 
-u0ul:l be led t o 1:>clieve that he h ad control of the trans~:ii tter when 
s uch is actually not the caseo 

1160 Par. 5- lL The current required i n t he transmi tter start­
:;top r e::10te control circuits i s L,.80 M.L at approximately 107 volts. 

1170 In connection ·uith the snitches provided on the pa..'1el of the 
transmitter antl rcct.ifier units for the operation of t he start-stop and 
local-remote control circuits it i s noted thc..t two types of handles are 
provided. 'l'b.ese switches a r e of' the toggle type with the handles 
protruding through the panel. Some of t hese handles are a hard conposi­
tion, apparently bakelite, while some handles are constructed from 
flexible rubber . It is believed that the hard handles are to be 
preferred since no experience is at hand to indicate whether the soft 
rubber handles would be satisfactory under ship board conditions of 
operation. 

118. Par. 5-24. The equipment as supplied co~plies with the 
requirc;11ents of this paragraph, however, i t i s desired to po1nt out that 
certab A. C. contactors in the Rectif ier unit are i ntermittently noisy. 
lt is believed that t his noise is caused by improper machini ng or 
fitting of movi ng parts in the assembly of the contactors. The 
manufacturer should be r equired to give assurance t hat all contactors 
will be properly assembled to prevent noi sy contactors from being 
incorporated i.~to the equipment. 

119. Par. 5-25. The emergency shut down f eature is so designed 
that after an e~ergency shut down the equi pment cannot be started from 
any other poi.~t than the one frow which it was Shut down. 

1200 Par. 6-30 The equipment operates satisfac torily when the supply 
line voltage is vari ed between the l imits of minus 5% and plus 5% of 
normalo 

121 . Par. 6-4. The power equlpment operates satisfactorily under 
full key l ocked trans~i tter l oad. It is also possi bl e to operate both 
the Model TBK and TAJ-5 equipments fro~ one recti fier simultaneously, 
key locked, without any signs of injury or overheating. 

122. Par. 6-5 . The total power required for the opera t i on of the 
TBK equipment at full power output is 3100 watts. Specificati ons require 
that the power not exceed 3700 watts. See _table No. 25. 

123. Par. 6-380 The equipment is so designed that if proper motor 
gm1erator equipment wsre st:.bsti t11ted for the rectifier power unit 
opcr&tion could be secured. Some moQification of the cont rol system 
would be necesseryo 

12L,., Par. 6--40. .All rectifier tube~ used in the equi pment are of 



u1c hot co tl.or.le ~erct,ry vopo!' ty:µe \il th tbe exception of tr.c tubes ~sed 
in tbc cor,Lrol rectjf.ier. TI1ese t1.i.tcs ore of the 1iie:ct.:..nt,ho1 sc "Recticon" 
t:,-pe, appr ov~l for U•eir use }.;:,virit Lee.I"' gr.;.nted jn rnft.rer!CC (d). 

1:25, Pu1·. 6-41. The :rectifier un.it compll.€S wlt..h :.h:;; dlr:,er:i:,icnial 
r c;1 .~1.:lre!!;ents of t,h.l e. pt.l'l{~r<.:p!:.. voe ?r~bl ·f: No> 3:-

126. Pars, (,_42, 6-1.3 l!lH.1 (J-/,L. The rectHler e c;1;_lpn;0nt complie s 
\, l th t,bc· requlremen t s of these parLf;raphs , 

127. Pars, 6-45 , The eff iciency of conversion from t he supply 
line" to direct curren t Oll~put, inclncUng filament enc1·g::,-, is 84% for the 
r:idn plate rectifier. See 'l'ahle No, 26. Specifica.tions reqdrc th&t t he 
efHciency shall te not less tbru1 80%. 

128. Per. 6-46. The vol tage regulation of tbe r e cti fier complie~ 
witt the rec;uireruen ts of the specificc:tions m,: i::. illustrr;ted by Tc.ble 
t~o. 27 . Table No. 28 i1Jt1stro.tes the voltege rq,tle.t.ion when bot h the 
TEK c:.nd TP-.J-5 tra.nsrrl.l.tters a:re operating at full loud from the TBK 
rP-ctifie:·. Under these con<li tions t he regulu tl on is such tha. t it still 
complies with the req.;.lrements of the specificatior-.s for ,. single 
t r1::.nsm.itter load. 

129, Pr..r. 6--1+7• This pcragraph of the speclflcatloD-s r'=qdres 
thd the voltage ripple of the main plate rectifier sh a.11 not exceed 
J, 5%. The voltai;c r:i:pplc of the au.xiliary plu.te recti fier shall not 
exceed 0.5% a.~d the volt~ge ripple of the bias rectifier shall not cxceBd 
one perce::i t. rfo voltage ripple rei;uire!!le:1 t is specif i eu for the control 
rectifier. Table No. JO, and plates 2, 3 mid 4 show the resu2.ts of tests 
conducted to determine the percent of ripple voltage present in the 
various rectifier outputs. It will be noted that the specirications are 
complied with in all respects . 

130. Pa!' . 6-1,13. Suitable time delay relays have been incorporlited 
in to the Rectifier \ihich pe.:-mj t the filaments of the rectifier tubes to 
uttt:1in proper opera.tine tempera.t~re prlor to appllca t,lon of plate pm.er. 

13L Par, 6-49. An undervol ta.ee relay has been provitled to open the 
plate conte.ctor· or.d ring an alMm if the fiJ ament vol t f>.ge of the 
rectifier t1,bes becomes too low for sn.fe tube operr;.tion. However, this 
re:lay does not function in a su U sfactory manner. The lj ne voltage m.1s 
rad:.lCcd to the paint- vfr.ere the undcrvol tf:.ge relay oper1:. t ed, with the 
fol lov:ing r(?S~ t~ : 

4/,0 V 
L,.10 V 

Filament Vol_tat;e 

5.0 V 
1.,. 7 V 

'iihcn the lir.c vol t£:ee wcs /,10 ,rol ts, the U."lcler voltage r elt;.y oper,~ted. 
However, t his point of drop out is not definite and apµca.rs to change 
from time to time , .li,tten:pts to r eg~le t e the r.djustir,ent of thi::., r el ay 
TTcrc r.ot ~..:.ccessful, altr..oueh it should be ::tatcd that Lhese c:.djustments 
:"':::y not have been rwk in an upproved fli&nner s i nce; no i nstructions were 
cvaHable, It has t:i.lso been not ed that t.:te drop out uill :=;omcti~es 
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op::::-c.tc ·,~her~ :ire vcl"-~~~' c.nJ fil&.7.ent voltct:e c.re t:.crr,::.l , Le. , 440 
•:oll,[. and 5 volts respectively. The nc.1111fu::urer r.tould be rec: t,lr ed to 
6 ivc c::.ssurm:ce that this t.J'Pe o:: relay can be adjueted satlsfHctorily 
t,c obtain proper operct.::on ut all tjme~. Tr.e relay appec-.r r, to te an 
cxceller.tly constructed pi ece 01 eq·1ipr en t &rad it may be that the 
:,r od ile herein outl ined r:as caused. by t he la.ck of pro1ier i nstruct.ions 
~,f. to how t o riake the neccc::;ary v.d j us·t..-r.cn t s , 

1 32. Par. 6-50. Sntisi'actory provhiion hafi been n&de for con-'.:rol 
of t he r ect.lfi eJ· out.put voltage from 50'.! to 110% of norr.ml voltiJge in 
six equal steps, This is accomplished through the mediura of a ruggedly 
constructed seven point switch f'i t ted \71 t h interlocks. Tc: hle No. 29 
l ists the dtl.ttt collected while conducting this test. 

133. Par. 6-52 . All tubes in the recti fier are recidHy accessible 
through v. door in the f ront panel. 

134. Par. 6-53. This parc.p·aph states that 11Suitable indicati ng 
l nst ruments shall be provjded on the recti:fler unit in addition to those 
requj_red on the transmitter a s per Sect ion Ill to indicate plate voltaee 
from each source, main rectifier o'Ll.tput current, rectlf:ier filament 
vol t age and bic.s rectifier output vol tege". The fol1 ow.i.ng meters have 
Leen supplied: 

Output Current 
Plate Vol t&ge 
Bias Voltage 
Filement VoltE.ge 

In addition a ruggedl y constructed and well insulated voltn::eter switch 
has been provided through the medi t1r1 of which i t is possible to reud 
the output vol tage oi' the .Mai n plate rectifier, the mid- tap of the msin 
plu~e recti fier and the auxi l i ar y rectifi er. This provlsion does not 
definitely comply wit h the requirement s of the specifications quoted 
above, but the arrangement i s very satisf~tctory and is believed to fullfil 
the spirit of the specificati ons . The use of the tap switch elirr.inates 
the necessi ty of carryi ng two additi onal spare ~eter s and pemlts the 
neter arr enger.wnt on the recti fier to be made i n a pl easing and syr.unetrical 
□cmner . 

135 , 'l'he meter which is used to indicate recti.fier f ilamen t vol ta.ge 
does so in an indirect nanner. The meter is connected across t he primary of 
the filament trar.sforruer and is cal ibr ated in terms of secondary voltage, 
thus i::. 300 volt full scale ri.eter is me.rked 7 . 5 voJ ts at full scale. I t 
is recommended that a. r egular 7.5 volt meter be supplied connected 
dir ectly to the fil ancnts of the rectifier tubes and t hat a red mark be 
pl&ced at the 5 volt poi nt on the scale. It i s true t hat this ~~11 
~ubj e ct the r.ieter to full plate potentie.1, but this i s not deemed 
prohibitive since other meters in the same equipment ~re subjected to t he 
same potentieJ., i . e . , the plat e ammeter in the power w.plifier circuit, 
and t he governing specificati ons require the not er cases to withstand 
pctentiE.l ciifferences of 5000 volts . It is also believed that the 
filament voltage can be adjusted more &ccurately with the 7.5 volt 
instrtlrlent since a test showed that when the voltmeter in the rectifier 
was reading 5. 0 volts the actual voltage on the filrunent was 5.35 volts 
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"~· 1,,tcrmined v:i.th r~ I r•"'c::.c1.on t~r ·,ol tn:c:te::- v:10. ~- c, lH·r t ~on hc:t1 
t 1. ,cr..:.fi eci Dj co.::1pt.r~ . 011 ...._,,l fi1 a ~Lu dr4r 1 · oltr:etcr. 

lJf.: Pr r t>-'"-4 , con:.:·ol rccti i'ier i...t.i1 i z ; ng t v:c ~;es t ir i:;Lot,:;e 
j!'' s;;.s 91,1Gr: nRocti ~cn 11 t ube~ h t.~ teen ~upplk<.i Lo f urnh1b'" D C. 

so:,rce f o:: control c i r cui 1 purJ•· .; ;;,. f.!r:,k:· : :C!"TJc.l oper a.::..~ r.g condl ticr1~ 
,;t,-:.ll H.r Hodel TB!' t r ~nmnittc:· fr. opcrat ir.g from l ts own r ectifier the 
oHt,pi;t r equir ed f r or.; t his r ec ::.ifh,:-- ::. s 480 LA, T'~e nc loed volte.Ee of 
tHr r ectifie r i ::; 112 voltf , T.hile full lo<1d voltaEc j_s 107 volts. This 
·1;ol L,;{;e iE s omewh1;:.t les,; than that reG;;.i red by the governjne 
sr,cci flcations and j t is r ccoramended that steps be t aken to i ncreE.se 
t1i D pate~ U.t:.}. from t.his source to produce 115 vol ts at full load. When 
cr.ergenc:,-· oper a tion is e.-r.pl oye<l , u s ing t he TBK rectifier for supp2.y1ng 
po,;c;::- to the TBK rind TAJ-5 transmitters simul taneously, the load 
r equiremer.ts of the control rectlficr c.re i n creased, a s follows : 

TBK 'l'ransnd. tter, alone , key up 
TFK Transmitter, alone, Ke:,-· closed -

T/-.J-5 Transr.,i t.ter , "1.onc , ke;r up 
7J1J-5 Tran sm.i t ter, alone, key closed 

TBK & TAJ-5 together, key up 
'l'BK &· TAJ-5 together, key clo::ec1 

-

260 MA 
450 MJ,. 

260 r!Jl 
390 MA 

L.80 MA 
810 fJA 

'Thr Jiehted filc.ments of the Rectigon tubes arc quite brilli6Jlt and produce 
coi,::;iderc.tle il1uoination. '!his point iEl mentioned since illunination 
of this magnitude muy be undes irable under 11darken ship" conditions. 

137. Par. 6-56. Power i s ren:oved from the rectifier equipment by 
meru1s of a 11De-Ion II switch . ( See comments under paragr aph 36 above). 
l,n euergency push button switch has been provided for removing power f rom 
the rectifi er . 

138 . Par. 6-58. Protective relays have been ir,corporated in the 
!"CCtifie::- U."lit in accordance with this paragr <lph . ~•bile these relays 
o.re suitable: from the overload standpoint diffi culty was experienced with 
tLe I-•• c. overload relay K-108 . During one of the tests at the Bure~t: of 
Stf..ndar<l~ it wu~ found that tho contacts of thi s rel uy had moved out of 
line breaking the cir ccit, causir.g the entire main plete rectifier to 
become inoperati \"'C . The fastenir.gs of these contacts should be irr.proved 
to prevent r::isalignment of the cont~cts, 

139. Par. 6- 59. A suitable "Filament Stond-By11 switch has been 
prc-";ided by means of which the rectifier filemcnts may be ener~izcd 
~on ":.inuously if the operator so desires. This switch is located on the 
panel cf the rectifier unit . This location is satisfactory as loni; as 
the r ect ifier equipnen t is installed ir. the same compartment wl th the 
t nnsmitt(;1· . lf it were eve~· necessa..."")· to install the tr~nsl'!!itte:::- s..nd 
r ectifier in separate coP1partments, it would be rnore desirab)e to have the 
11Filamen t Stand- By n swl tcb locc1 ted on the pun.el of the tran sm5. t te,r unit. 

11.0 Par .. 6-60. The rectifier unlt is sc, designed th&t it may be 
in::Lalle:d ttdjacent to the transr.d.tter unit or <" s a separai,e tm.lt, as 
r eq1:ired for any pnrticular installation. 



lL,.l, PcJ>S. 6-Gl to 6-65 i ncl. The constn.ction of the recti .fier i s 
:,t,ch th&t it coi71plics ;;ith Lhe. r e qu.:.remcnts of these p&r c.gruphs of t he 
zpccifl c&tions. 

J..112, Sect ion VIL Since n o ~f>&:?:"2 pm.·t<> Vh~rc: r;uppl i ed with the 
p:-c1iminary r::odel th.is s ec tion of.' the s pec if' icat ions cwm o t. be chnr.ked 
a ', th.if. time , 

l /1-J • Section Vlll. ;·:estinghousc Electric and l'l..a.nufactL:rir.g Conip,my 
r:e1,;e.r·::ptivc Specifications R-770 comply wi th the requirements of thi0 
r;r;ct ion of the gove rning specifications. 

141+. Secti on lX . T'ne ir.strt.ction book f urnii::hed with the 
prcli rr,inc.ry Model TBK equipnent w1:.s, f'or t he most part, adequate for 
plc,clng the eqcipr.ient into operation. Some difficulty was experl.enced in 
cb:.r,l nJng the proper connections to the Junction Box. These discrepuncies, 
howe·:er, were correct ed by c. representative of the n;anufact urer. l t i s 
des ired to poir. t out that the form of interconnection d1s.eraK furnished 
,;l th the preliminary model is not consider ed suitable for t he final 
fo:·m:c, of the ir. s truc tion books. In i ts present form this dia.grrun sho\'is 
the vc::?:"l c us connections of the i.;nits enter ing a single cabl e, the 
nunerol:s inlc t.s CTJd outlets bein1:; designa~,ed by mmert..ls. ThiB method 
is likely to lead to confusion and i t is r ecommended that the final form 
of i n t erconnection die.grams actually sho\'/ all i nterconnecti ng leads which 
are nece ssa:?:"y bet ween the var:.ous uni ts of the equipr.tent. 

145. 0ection X. The ma+,erial covered by t his section of the 
specifications has been discussed i n detail ~nder the general body of the 
Gpecifi ca ti on s. 

146. Par. 11- 2 . The equlp~ent has been desi gned and constructed for 
two conditi ons of operati on , namely, er.iergency and normc.l. 

147, Par. 11- 3 & 11- 4. The equipment has been so constructed that 
it 1:1ce-:..s the requirements of these pura.er&phs of the specifications. 

148. Par. lJ-5, The power r equired f r o.lli the l ine when operating two 
transmitters sill',ul taneousl y .fro&1 one r e cti f ier uni t is less than 7.00 
K,Y:. This figure could not be ascer tained defi ni tely since no suitabl e 
wattmeters were avo.ils."bl e. However, the TBK tra..'1smitter draws 3100 watt s 
&t full pouer and TAJ-5 draws 2660, hence when both transmitters are 
operatir..g ti:e power requir ed i s in t he neighborhood of 5.5 K.W. 

149 . Par . 11-6. In or der to faci lit ate t he change from normal t o 
emergency operation or vice vers~, an encl osed jtmction box designed f or 
bulkhecd mountine has been supplied. Although t he j unction box suppl i e d 
accomplish es the purpose .for which it i s designed, it is not considered 
entirely satisfactory. Reference t o Tabl e No . 3 r eveals the fact that 
the size of the junction box i s consider ably smaller than t he size 
permitted by specifications . This reduction in size has resulted inn 
jtmct ion box so res tricted in various ways that it is exceedingly 
difficult to accot1plish the proper cable connections and the possibillty 
of making erroneous connections is greatly incr eased. Should shipboard 
cor.di t ions require the use of cables larger in die.meter than those used 
dur.ing the t ests it is doubtful ;m ether the necessary connections could 
b~ ~ccomplished. 
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1:0 i'h._ r..w·.tii t : >7ith:.r the JW1,..tion l:o:-: r,,fC\r -::o "!rDi:sriit.ter t." 
~,,I 1'l'rc. .. ::;;:,itt.cr 'E. 11 !...nd 11 i:,..ec l,lj'i.~r:::; Y & ;:;11 :.:inc· 4 J,:s p::~~t..· of equ.:.ptien ... 
j ; Lo t0 .::.~ Lual l:: useJ 1Ji t..l1 the i\1o<lel Tf:K c .. nd :·1.:-s tra.r.r:n: i tt.,;rc ~- t is 
• - iL >1Sl

0 thut it \,ou.l d :x .. no1 c su.tisfaC'tory t o r e f er· t.-o tter;c cqui r.men:.s 
~., t-hej r rcbulur type nur bcr:::; . 

151.. Termiu·,l:::; I-lo. 22 uid ;.;3 in the j unct.ion box r..r c ccro~:: tbe 
0 : : ~ put o~ the con:.rol rec tifier. '.ibis rectifier is not equ.ippec! ,;rith a 
Uec,Je r r e r:iEt~.n'.!c and hence the capacitors in the cont rol rectli'ler 
f:ilter rett!i!:'! their charge. i1hen changing link:=; in the j1.:nction box 
Hi obj ect.lontl.ble arc occurs '8hen these two links are short clrcul ted . 
f.:.ltho11sl: the potentfr..l s i nvol ved here o.re not, high (l:! 5 volts) it is 
r ccomrner1decJ ~hct steps be taken to prevent this o.rc frori occt..rrlng. 

15~. The door of the junction box i2 s ecured by mec.ns of a single 
1·.t1:-.ip &.n<l stuple. n1i s c1ethod of securing is not considered satisfactor:,· 
c.l!CJ & t least t;,o l atches of un approved dcsi€,'I1 should be substituted . 
Tte door of the junc tion box i s flexi ble 011ough to interfere with the 
oos.i ti vc operr-4 tlon of the in terl oc:k swl tchos. Some meuns should be 
prov; C:;ed for st:iffenine tl·.c cloor ::o that the inter locks will have no 
tcnc:ic11cy to oper&te under the influence of shock or vibration . 

153- The dimension::; of tl.e junctlcn box should be incrcn~ed and 
the terr.ina::.s r,.ncl cor:nec!..inG strt.ps so orre.need that no diffieul t y will 
be experienced in mc::.lr..:..r.g the propei· connect.ions. 

1511 • In the present urr,,...-igemer,t of tee junction box two 
connection linkr:: rr·u~t be rew.oved when resor t ine to err,erc:ency operation. 
tome suitable mcu.ns shoulc. be provi f.ed for safeguarding these links 
fro;;; t,ccidentul loss when they are not actually e::i.ployed ir t.he circuit. 
lf c.dJl Uond space were av::,ilE..l:::le these linke woulc huve to be removed 
entirel y but could be secured to bll.nk tc1Tiinal posts. 

155. P~!" , 11-7. The design of the equipnent a'1d the circd t 
~rw1i::cr.1eut is such thnt the equipment may be conveniently operated 
;'?i-thc,1;t resorting to the use of the j mcti on box when the co1-bir_ed operRtion 
of two t r a.'1smitters is not r equired . 

156, Pm·s, 11-8 to ll- 16 incL 'The equip:-ient has been so con­
ctructed that it. cor.iplies v.lth tl::e r&qul.ccwents of these paragr&phs of 
tltc. spccific&t ions 

157. Pi..1· . 11-17. 'J.'hc overall dimensj cns and weight cf the junction 
t-c;i e;onpl y uith the r equlrei:ients of thi s paraerr.ph, ¾e Table lfo~ 3. 

158. Pc.!". 11-18. The equipment as supplied operates in coF:plfonce 
r:l th the requirements of this por&.graph of tl:c specifications. 

159 Section Xll. The require:r.:cnts of this section of the 
~P<"·~.:.fications vere discussed sir ul tancously with the requlremcr.tf 
li"ted u_11der Section IH. The cquip;:;;ent ::.s supplied cor:tplies ;-:itb the 
res11iremE::n~s herein outlir:ed, 

160, In con.fo::.-111i t.y \",i th t,he authori t.y conteined in paragre.ph 10-8 
o!: the governing 2pcc.:.fj ctitions, cer tfdn add.i.tiona.l tests were conducted. 
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F,uch individual J ino or the LJ;O vol t suppl y wm: eroundecl one af ter the 
01,ter t.o determine \Yhctber such grounds ir.f'Juenccd the er..Ltt.cd s i gnal 
0 : the tr&ns:ni tter. tlo eff'N·ts , whntever, coulc be noted when such 
direct groumlr, were applied to the power supply lines. lilodel RAA- 1 and 
RAB-1 recei verfl wer e set up c:.djacer,t to t he Model TBK equipment in an 
effort t o determine ,7hetbcr the operr,tion of the l,., C. con t.1:.ctors or the 
E:..ction of the rect ifier t ubes created lntcrference in the r eceivers . A 
5}.i.r ht increase in the noise level of the receiver was noted in the 
:·e:6.ion of 10 KC when the rectifier wrts ln operation but in order t.o 
p:-oc.uce tl:i r, interference it t;as neccsm,,.ry to bring t he recciv.ine 
f.11 t enn~ lead very close to tbc rectifier and increase the gain of the 
r c:;ce lver to the point where i t nould be objectionallly high for ordinary 
r ecepuon. ln eeneral, it may be stated that the only interference 
which l s created are sharp clicks in the receivers which are noted when 
the vE-rious s,,itchez in the trr.nsmitt ing equipment are operated. These 
11clicks n are caused by the arcs created when the switches and contactors 
actually make and break a cir cuit. 

161. In connecti on with the operation of rectifier equipnent 
employing 38172 t ubes it is necessary to burn the f ilaments of such 
t ubes after the 1ni tial insta.llation for ten or fifteen minutes before 
applying the plate voltage. This conditionir.g process is necessary in 
or der to prevent short circuits which might occur if t he plate voltage was 
applied before the free mercury within the tube had been dispersed from 
the tube clements a..~d tube walls . It is believed, therefore, that a 
spa.re socket should be provlded within the rectifier ui.lt. where a spa.re 
t ube , properly conditioned could be maintained in mi upright position 
re~dy for immediate use. Thus the ten or fifteen mir.lltes delay incident 
to conditioning the tube would be avoided when a tube replacement had to 
be effected durir-g service operstion. 

162. Reference (g) forw&rded Westinghouse Electric & Mfg. Company 
letter of ~eptember 10, 1934 wherein the manuf&cturer requested authority 
to make certain changes in the Model TBK equipment . The Naval Research 
Lcboratory concurs in the recorunendation of the Inspector of Naval 
?::atcrilll, Hartford, Conn. , that thi s lis t of changes be approved, with 
one exception. Approv&.l of the change wherein the manufacturer requests 
permission to change the perfor ated shielQs and the method of securing 
smne , shoulc be withheld until such time as the manufacturer submits a 
scmple shield wherein the new type of construction is eoployed. After 
an exar.iination of this sample has been made to determine whether the 
workmcmship and appearance of the new method of construction will or will 
not detract fro~ the appearance of the transmitting equipment, a deciGion 
can be made as to whether or not appr oval cf this change should be 
grunted, T'ne Naval Reseurch Laboratory believes that the other chanees 
recor-.mended by the manufa.ctl;rer will result in i□provements to the 
L'.odel TBK equipment. 

163. A sumn:.cry of the de£ects noted and such itc~s as do not 
compl y vrith the requlrcmcnts of reference (b), t ogether with suggested 
cb:mges which it is believed will improve the performance of the Model 
'i'BY. equipment , are listed below: 

(a ) Par. 2-7 of Specs. Steel is used in the construction 
of door latches and meter studs. 
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(b) Par :-10 of bpecs. The overload feature o[ t he 
111.Jc-1.on" clrc1.:.L brea~;cr shocld be corrccc.e<l, cotter 
pir.s should be cmrloycd ln {:C:Clil'ire overloud reln;:r 
pw·ts; construct.ion of overload relay r.::set shot.:ld 
be improved. 

( c ) Par. 2-12 of 6pecs . .unproved lnm.:lation shoul c! be 
provided for door interlock S'ilitches . 

(d) Pc..r, 2-21 of Spec~. ~eans shodd be provided for 
locking adj us tmen t of turn buckles used in suspension 
of ALO, compartment , 

(e) Par , 2-23 of Specs. Name plates should be provided 
to identify M.O. conpar tment thermooeter and key r elay , 

(f) Par , 2-24 of Specs. An insulated handle should be 
provided on rectifier tap switch; taper pins used 
for securing knobs should be countersunk. 

(g) Par, 2-26 of Specs. Name plate designation reads 
"Bu. Reqn. 817-34 Ene. 11 ; should read "Bu. Rcqn. 817-34 NIRA11 • 

(h) Par. 2-27 of Specs. All parts are not marked with 
Navy Type m:unber. 

(i) Par. 2-30 of Specs. Controls "D" and 11J 11 are not 
provided with stops and control "D" shows excessive 
backlash. 

(j) Par. 2-35 of Specs. M~rker tags should be secured near 
items to be marked rather than on these items. 

(k) Par. 2-38 of Specs. Neme plates should be provided to 
indicate location of concealed lifting eyes; lifting 
eyes shotld be larger. 

(1) Par. 3-1 of Specs. The heater control relay should be 
provided with more suitable insulation. 

(m) Par , 3-1 of Specs. The h1mting of the frequency due to 
the M,O, heat cycle should be red~ced. 

(n) P~r. 3-32 of Specs. Definite indication of proper 
filament voltage should be supplied. 

(o) Par. 3-8 of Specs. Menns should be taken to prevent 
thermometer column separation. 

(p) Par . 3-17 of Specs. Means should be provided to make 
the adjustment of the "Doubler Grid Tuning11 control less 
critical ; back lash should be reduced in MO control. 

(q) Par. 3-18 of Specs. Means should be provided to prevent 
loss of knob on locking device of control 11B11 ; lock on 
doubler grid tuning affects frequency unduly. 



( r } P.s.~ · 3-,_l of ~r,ec-s Plat,e voltmeter slioulc' indi cate 
t ctt.tl volt at_;c on P A.. t u be v,nen 11Tun!:-Open: ~€ 11 

s .. itch j s opcrat~d 

(s) J-~7 ol' bpecso Gri d Biv.s vol tmeter i s defective. 

(t) Par. 3- 32 of bpccs o Threbded portion of thumb Bcrew 
holding shieldir.e shoul d be lenc themed i n orcler to 
provi de grcEI ter e ase in rcr..c vine shlelc.i nr;; cc,bl.e 
c l ump ln vicinity of con t&.ctor K-104 should. be 
moved to increase vol tage clearance. 

(u) Par . 3-32 of i::ipecs. Bands on high voltage lt~gs shoul<i 
be bonded together at ends . 

(v) P&r. 3-32 of Specs . Copper tubing leads to be nickel 
plat ed and tinned at point of contact. 

(w) Par. 5- 10 of Specs. Remote indicator lamp gives false 
indication under certain conditions of operati on. 
nnergency stop switch should be modified to give more 
positive operation. 

(x) Par. 5-11 of .:>pees. All snap switches should be 
provided with hard composition handles. 

(y) Par. 5-24 of Specs. Noise should be reduced in 
certain A. C. contactors. 

(z) Pu-. 6-49 of Specs. Oper~ti on of tmdervoltage relay 
should be improved. 

(aa) Par. 6-53 of Specs. 7.5 voltmeter witt red mark at 5 
volt reading should be provided for reading rectifier 
f i lament vol tage. 

(bb} Par. 6-54 of Specs. Voltage of control recti fier 
should be i ncreased. 

(cc) Section IX 
i.Jt.proved. 

of Specs. Interconnection di agram should be 

(c:d) PD.!' . 11-6 of Specs. A mor e satisfactory junction box 
!':hould be provided,· 

(ee) Provii:ion should be made for conditioned stand-by tube 
in rectifier unit. 

(ff) Reference page 4 of contract NOs-36091 . The temperat ure 
of the recti fier tube cor.ipi,.rtment exceeds t he limitl:.ticns 
of 15 to 50 degrees Centi brrade. 

(gg) Par. 6-58 of Specs . The method of fastenicg contacts 
of the A, C. overload relay permits the contacts to beco:r:1e 
misaligned; improved fastenings should be provided~ 
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161, The ::ippearance of the eQt.ipaent is e. ce::len t cill,1 high t:nde 
r.1r t)rj nls hnve been used in it.,s construction, TIH~ entire assembly 
i mp-:-esses the observer a.."'l ·1 invc .. tigator as beh:.g the product and 
pa instuking thought nnd experimentation. 

165., The original desien employed in the construction of tr.e 
master oscillator temperatt.:.re controlled compartment ho.s r esulted in t he 
production of a self-oscillati ng circuit of extreme frequency stability. 
Tbc tests i.~dicate that the TBK equipment is superior in many respects 
to equipment constructed un<ler prior contracts and similar specifications. 

166. The TBK equipment draws less power amplifier grid current than 
tha original TBF equipments manufactured by the Sal!le contractor, wit h a 
consequent reduction in the danger of injuring the life expectation of 
the _38161 tube . · 

167,, The data mtppl ied by the contractor in the forr.1 of type t eat 
r esults agrees ver-.; closely with the results obtained during the tests 
conducted at the Naval Research Laboratory, indicating that the 
equipment is consistent in i~s operation and performance . 

l(yj . No operatlonal failuren occurred during the test~ conducted 
at the Naval Resenrch Laboratory and no breakdown of any part w&s !loted, 
with the exception of the failure of the 500 volt grid bias voltmeter. 

169. Certai.~ correctlons, modifications and changes in the existing 
e1uipment are indicated to provide for greater safety factors under ship 
bo:-.rd conditions of operr..tion, greater ease in hondling the equip.-nent and 
to correct minor mechanical defects. 1ne me.jar defects which require 
consideration and correction are: 

The tendency of the emitted frequency to "hunt" 
during the heat cycle of the MoO, compart:'!lent. 

The critlcal adjustment of the "Doubler Grld 
Tuning" controL 

The small size and constricted conditton of the 
j u:.ction boxo 

- 30--



Table 1 

Model TBK Transmitter (Preliminary Model). 

Check of Current in Rectirier Supply Lines 
Aoperes 

TBK Rectifier Line 1 Line 2 

TBK, Low power, key open 1.0 3-9 
TBK, Low power, key closed 2.0 4.0 

TBK, High power, key open 2.0 4.2 
TBK, High power, key closed 5.6 5.7 

TAJ-5 Recti.fier 

TAJ-5, key open 0 3.3 
TAJ-5, key cl osed 4. 0 4.6 

TBK and TAJ-~ Rectii'iers 

TBK and TAJ-5, keys open 6.6 7.1 
TBK and TAJ-5, keys closed 10.0 10.3 

TBK Recti.fier 

TBK and TAJ- 5, keys open 4.0 5.1 
TBK and TAJ- 5, keys closed 8.0 8.1 

Table 2 

Model TBK Transmitter· (Preliminary Model) 
Antenna Short Circuited and Open Circuited 

Test as per paragraph 2-16 · of Specifications RE 13A l+42D 

Line 

1.0 
1.0 

1.0 
2 . 7 

1.0 
2.7 

1.8 
5.5 

1.5 
4-7 

.Fr~uenr;y Antenna 

2000 kcs normal 

Plate VoTu 

3000 

P.A. Ip 

350 

Antenna I 

4 • .3 
2000 n .aborted 3000 310 
2000 n open 3000 140 

4500 kcs normal 3000 ·350 
4500 " shorted 3000 500 
4500 It open :,000 305 

18100 " nomal 3000 350 
18100 " shorted 3000 200 

2.2 

18100 ·n open 3000 140 

J 



Table 3 

Uodel TBK Tra."lSI!li tter (Prdl111inary i:odel) 

Oat~ per paragruph:, 3-29, 6-41 , and 11-17 of Specifications RE 13A U.2D 

T:tmsmitter 

Height 
Width 
Depth 

Weight 

!k£i_i:fier Y,ni t 

Height 
"i'iidth 
Depth 

Weight 

~ction Box 

Height 
Width 
Depth 

Weight 

SpecU'ication 
Requl rem en t.§. 

7211 

3,211 

24" 

See note 

72" 
24" 
24" 

See note 

48" 
24" 
12" 

150 lbs 

Actual Actual 
Dimen~ions 
--2.JFr ~ 

71-3/4':I 
31" 
20- 7/8" 

71- 3/4" 
23" 
2011 

.33-1/1611 

16" 
11- 3/8" 

Overall 
Dlmeni:;ions 

71-7/8?1 
32n 
24-3/8" 

695 lbs. 

71-7/8" 
2411 
23-1/2" 

975 l bs. 

37" 
17-1/4" 
12-9/16" 

84 lbs. 

Note: Specifications require that the transmitter and rectifier 
equipment shall not exceed 1750 pounds. 



'Taole 4 
Model TBK TrF.i.nsn l t ter ( Prel ioinnry i;lodel) 

Deter:nlnation of Power Output 

Test per paragraph 3-3 o.f Specifications RE 13A 41..2D. 
Q;1t1mt measurements obtai ned by us i.ng a phot:-onic cell to deter:nlne 
po,,er dissipated i.11 a 115 volt, 500 watt 11C11 l ar:ip. 

Frequency f.LO. t· .. L.O () Doub . I .I:. . I . A. P.A. P.Ae A.""lt . Plata Watts kcs lsg Jp_ ~ lg -l£__ _!g__ ...!I?._ ...L_ volts Output ---- -·· 
2000 11 60 45 24 66 66 350 4.3 2980 587 2500 10.5 6o 43 24 51+ 53 350 4.3 2980 579 3000 10.5 63 47 30 50 44 350 4.3 2990 560 3500 11 61. 32 19.5 50 .38 350 4.5 3000 559 AOOO 11 62 45 20 60 65 350 4.7 3000 620 
4500 10.5 63 40 14 55 59 350 4. 6 3000 600 6000 11 64 6o 20 50 45 350 4.7 2990 577 7500 11 62 55 19 50 45 350 4.6 2990 561 9050 10.5 61 50 18 55 46 350 4 . 5 3000 555 12000 11 59 50 16 83 40 350 4.2 2990 488 16000 11.5 66 57 21 1oe 44 350 3.0 3090 404 18100 11 61. 40 11 100 25 350 1.5 3090 355 

Above measur~nents obtained with .38161 tube no. 26498 

The following measurements obtained with .38161 tube no. 26515 

9050 ll 64 43 18 53 44 350 4. 5 3080 548 12000 11 62 42 14 73 38 350 4.1 3o60 500 l.60oo ll 64 52 19 103 39 350 3.0 3040 395 18100 ll 64 50 19 110 34 350 1.5 3060 361+· 

Low Power Ot>~ation 

2000 ll 60 58 30 130 0.5 1575 101 2500 11 61 50 26 130 0.5 1560 97 3000 ll 66 56 30 130 0.5 1570 96 3500 11 69 59 31 130 o.-s 1550 96 4000 11 69 59 25 130 0.5 1570 96 4500 11 64 69 25 130 0.5 1575 93 60oo 11 64 80 23 130 0.5 1575 92 7500 11 66 78 24 130 0.5 1570 92 9050 11 64 70 22 ll5 0.3 1575 88 

Specifications require 500 watts output between 2000 kcs and 3035 kcs; 
475 watts at 4105 kcs; 450 watts at 4525 kcs and 400 to 300 watts 
between 4525 and 18100 kcs. 75 watts output is required on low power 
operation between 2000 kcs nnd 6000 kcs; 65 watts up to 7500 kcs and 
60 watts up to 9050 kcs. 

,M 



Table 5 

' !o l 1 "'BV Tr<•··r'srn1· r.t.er (Pr,·,i.· ii<1i nary Model) t < C J. . , • •-~v- - _ 

Determination of Power Output 
(Hi gh Powe:r· Ope .t:-ati on) 

'i'f'" r. n F<l' oar agrt,ph 3- 1 of ~pec:ificutions RE 13A l;.42D .. , ... , ... r.., • ./ 

out p :rt 2eas ur c;rr0n t s obt ul ned when ;1sl nt; dummy an t ennas. 

An t . cap . 
Ant . r es. 
::IoOo I sg 
iJ .O. Ip 
Doub. I p 
I.Jt,o lg 
LA. Ip 
P.A. lg 
P eAo Ip 
Ant. cur.int. 
Ep 
Ant. cur.ext. 
Watts output 

Watts req'd 

Anto cap. 
Ant. res. 
M.O. Isg 
M.O. Ip 
Doub. Ip 
LA. lg 
I .Ao Ip 
lmt. cur. int. 
Ep 
Ant.cur.ext. 
'natts output 

Watts req 1d 

2000 k~ 

500 
6. 0 
11 
61 
/~9 
25 
68 
67 

350 
9.8 

3050 
9.7 
564 

500 

2500 kcs_ 

1000 
10 . 0 
10. 5 

63 
45 
24 
56 
52 

350 
7.4 
3030 
7.8 
608 

500 

{Low Power Operation} 

500 
6.o 
11 
61 
56 
31 

130 
J.8 

1500 
J.65 
80 

75 

1000 
10.0 
ll 
62 
53 
28 

130 
2.5 

1570 
2.9 
84 

7 5 

3000 kcs 

l nf . 
29.0 
11 
66 
48 
31 
50 
43 

350 
4.2 

3030 
4.4 
561 

500 

In.f. 
29.0 
11 
66 
54 
30 

130 
1.. 5 
1530 
1.85 
99. 3 

7 5 

3500 kes 

Inf. 
20 . 0 
11 
67 
50 
33 
50 
38 

350 
5,1 
3040 
5.3 
562 

475 

Inf. 
20.0 
11 
68 
48 
31 

130 
1.5 

1570 
.2.25 

101 

75 

Note; Due to the fact that the antenna a1nmeter within the 
trana~itter covers a range of Oto 15 amperes , i t 
was difficult to ren.d values below 4 amperes; ther efore, 
the values of internal antenna current during low power 
operation cannot be connidered as correct. 

i ______________________ __ 



Table 6 

f.:odel Ti3K Trw1 s~:.1.:. t t.cr ( Pr el i r-:lnar y 1,!o,:fol) 

Ir~nsmisnlon tests t o deter:::ine reuction between :•.lodcl TAJ -5 O..."ld i,iodel 
l'BX tran3;,ii tters while oper-atinJ .i.ndnpendently on their respe,:,tive power 
suppl i os or si.':I u.l taneo usly fro;'l a. co,-;'!::1on po·,.,er supply. 

Teo t r.s pc:- paru§::·aph 3-5 of Sped fl cat Lons RE 1.3A /J,2D. 

Test NQ. L TBK on 3000 kcs; TAJ-5 on 400 kcs; operated at full power 
wi th both trans!:!Hters on Tf...J-5 rectifier. Key locked on Tlw-5 trans­
~i tter while TBK transml t ter was keyed. 

The emi t ted note of both transmitters was of e..xcollent quality 
end no naction between the two transmitters could be detected. 

Test No. 2. TBK on 3000 kcG; TAJ-5 on 400 kcs; both transmitters 
operating sL~ultaneously from TAJ-5 rectifier. Key locked on TEK 
while TAJ-5 was keyed. 

The emitted note of both transnitters was of excellent 
quality and no reaction could be detected. 

Test No.~- TBK on 3000 kcs; TAJ-5 on 400 kcs; both transmit ters 
ope:-ating simultaneously froo TAJ-5 rectifier·. Both transml tters 
being keyed simul taneoual.y. 

Quality of note good, no reaction between tra.nsmitterso 

Test No. fr• TBK on 3000 kcs; TAJ-5 on 400 ~cs; bot.~ transmitters 
operating simultaneously from TBK rectifier. TAJ-5 op9rated key 
locked while TBK was being keyed. 

Good note on both transmissions ; no reaction could be noted. 

Test No. 5. TBK on 3000 kcs; TAJ-5 on 400 kcs; both transmittem 
operating simultaneously from TBK r ectifier. TB!{ key locked while 
TAJ-5 was keyed. 

Good note on both transmissions; no reaction could be noted. 

Test No6 6. TBK on 3000 k~s; TAJ-5 on 400 k0s; both transmitters 
operating simultaneously fro~ TBK rectifier. Both transmitters 
being keyed slmultaneously. 

Good note on both trans.'tlitters; no reaction. 

Test No. 7. TBK on 4500 kcs; TAJ-5 on 400 kcs; both trans."lli tters 
operating fr61ll TBK rectifier. Key locked on TAJ - 5; TBK being keyed. 
TAJ-5 operating on CW and also MCW. 

Good note on all transmissions; no reaction noted. 



Table 6 (con~lnued) 

To2~ Jb. ~ - TBK on 4500 kcs; TAJ-5 on 400 kcs; bo th tra.."'1smit tcrs 
operating simultaneously from TBK rectifier. TBK operating key 
locked; T.AJ-5 keyed. 

Good note; no reaction . 

Test No. 9. TBK on 4500 kcs; T/-.J-5 on 400 kcs ; both transmitters 
opera ting s lmul tsneously frol'.I ·!'BK re~ t.ifier. Bo-µt transmit ~ers 
being keyed simulta."leously. 

Good notes; no r eaction. 

Tes t No. 10. TBK on 2000 kcs; TAJ-5 on 600 kcs; both tranS!llitters 
operating si:nultaneously i'rom TBlt rectifier~ TAJ-5 key locked; TBK 
being keyed. 

Good note on both transcitters; no reacti~ noticeable. 

1'est No. l}:. TDK on :zooo kcs; TAJ-5 on 600 kcs; botil transr.iittei·I; 
ope!'&ting si.J:lulu.neous+Y. i'rO!t TBK ·rectj fie:-. Key locked on TBK; 
Tt.J- 5 being keyed. 

·Quality of both notes good; no interaction between transnltters. 

Test No. 12. TBK on 2000 kcs; T.AJ-5 on 600 kcs; both trc,llsmittera 
opcr,1ting simultaneously f rom TEK rectifier. Both tr6.llSl!litters being 
keyed slmulteneously. 

Quality of both notes good; no interaction. 

Test No.__u. TBK on 2000 kcs; TAJ-5 on 600 kcs. TBK tr&1smitter on 
TBK rectifier; TAJ-5 transmitt8r on TAJ- 5 rectif ier. TAJ-5 key l ocked 
,;hilc TPX was keyed. 

Good note on both tre.nsmi ttcrs; no reaction. 

Test No~. TBK on 2000 kcs; TAJ-5 on 600 kcs. TBK tranSl!litter or. 
TBK rectifier; T!J-5 transmitt er on T!J-5 rectifier. Key locked on 
TBK while TAJ-5 was being keyed. 

Good note on both tr~:mitters, no inter-a.ctiori. 

All cbse:·vo.tions r:e.de on i.iodel P.AA and RAB receivers nt distance of 
about 500 feet . Both trinsr.iltters were ope!.'ating in:.o regular antennas, 
Dvring tbe cntlre serief: of tests it was ~po~~ible to detect e:ny in­
nucmce from the low frequency transmit ter in the high i requcncy receive:· 
and vice versa , no rec.ction fron the high frequency trc.n::::mis:::ions cocld 
be noted in the low freq~cncy receiver. Under the conditions of test key 
clicks ,:ere r.egligi ble in the rece ivers . Both transmj t ter s foD owed key­
lng speeds up to about 75 words per minute. 



Table 7 

V"r~ - ' -' on o~ I ; ,.e \'ol •r ••€ G.. ..Lc,ll.,j_ .._ ..:. ,.1., •• _.. 1, • ...... v c..1.5 4 

Volt.r.ge .i.ncre,,::ed from 418 voltf. lo 1.62 volts 

TeE-t c.~s per paragraph J- 7-1 of Speclfi catior~s RE 13A J...L2D 

Linc 1% per minute vs.riE.tion Rapid Vt.rlc..ti on 
~f_ .2000 k c:; 3000 ~£2. 4500 kcs 2000 kcs ,2000 kcs {t200 kcs 
418.0 620 595 606 618 594 61 3 
,~22.1... 628 600 603 
1.26.8 624 598 608 
431 . 2 624 603 616 
/J,35.6 628 600 622 
/;1';.O. 0 628 604 627 
/j,4.4 626 6o6 635 
l./48.8 629 608 640 
453.2 631 611 646 
Ji57. 6 632 616 649 
46Z.O 632 616 659 628 616 61.9 

Change 12 cy 21 cy 56 cy 10 cy 22 cy 36 cy 
0.0006% 0. 0007% 0.0012% 0.0005% 0.0007% 0.0008% 

Change permitted by specifications - 0.0025% 

Table 8 

r.fodel TBK TranSl!litter (Preliminary Model) 

Frequency Change caused by Detuning P.esonnnt Circuits 

Test as per paragr&ph 3-7-3 of Specifications RE 13A 4/+2D 

2000 kcs 3000 kcs 4500 kcs 
cycles % cycles % cycles % 

Circuit Detuned change change change change change cl:gmg£ 
ncn Dblr GridTun. 24 0.0012 24 0.0008 60 0.0013 
11D11 Dblr Plate Tun 3 0.00015 10 0.00033 33 0.00073 
"E" IoA. Tuning 2 0.0001 4 0.00013 10 0.00022 
llfll P.A. Tun.ing 3 0.00015 7 0.00023 8 0.00017 
"H" f.nt. Coupling 2 0.0001 2 0.00006 8 0.00017 
"J" /mt. Tun Cond. 3 0.00015 2 0.00006 14 0. 00031 
"K" Ant. Tun Ind. 2 0.0001 4 0. 00013 5 0.00011 

Transmitter operated at full power, key locked 

Ch3nge permitted by specifications - 0 . 005% 



Cl 

'i':::blc 9 

. 'odcl '!'BK 'i.'rnnrr.i t Le:- (Prelir. irn:.ry i.lodel) 

Tezt c.S per purngru1~h 3-7-1, of: Spccific:,j t lons RE 13A u .. ::D 

S+..ep 1 (Adjust) 

Step .2 (Tune) 

St ep 3 (Operate) 

Max. Change 

Per Cent Change 

2000 kc J.900 k c.: 

524 704 

522 706 

522 706 

2 cycles 2 cycles 

0.0001% 0.00006% 

Permitted by Specifications - 0.001% 

Table 10 

~odel TBK Transm.itter (Preliminary Model) 

Key Locked Test 

l 50Q,}:_g_ 

950 

980 

990 

40 cycles 

0.00089% 

Test as per paragraph 3-7-5 o~ Specifications RE 13A 442D 

Test No. 1 - Oscillator filament not lighted during shut down. 

End of 10 nin. key lock: 
Ehd of 10 sec. dash: 
Change in cycles: 
Per Cent Change: 

2000 kc 

504 
530 
. 26 

0.0013 
Permitted by specifications 

JOOO kc 
610 
6/4 5 
35 

0.0011 
- 0.01% 

Test No. 2 - Oscillator filament lightfili during shut do\m. 

End of 10 min. key lock: 
End of 10 sec. dash: 
Change in cycles: 
Per Cent C'aange: 

2000 kc 

504 
508 

4 
0.0002 

Per~itted by specifications 

3000 kc 

6ll 
604 
10 

0.00033 
- 0.005% 

4500 ks_ 

710 
757 
47 

O.OOlL 

4500 kc 

708 
690 
18 

0.000/4 



Table: 11 

~;oclel TBK Trf,nsmi ttcr (Prelirr:. inory f,iodel) 

40 w. p.m. Keyjng Test 

Test c:,S par paragraph 3-7-6 of f;pecifi cations HE 13A 1J12D 

2000 _};:.£. 3000 k.£ 

:End of 30 r.1.in. keying 500 510 

End or 10 sec. ' dash 506 511 

Change in cycles 6 l 

Per Cent Change 0.0003 0.00003 

Permitted by specif ications - 0.0025% 

4500 k c 

500 

478 

22 

0.00049 



Tr.ble ] 2 

Mod el TBK ':'r·c:,nr:1:1i t te1 ( Prcl i r., lnc.ry Uodel) 

Change of Tube::: ln r.:a s t c r Osei llator C.ircul t 

'.fer;t &. :=: per paragraph 3-7-7-a of Specificlitions RE 13A L42D 

Tube 
£fil'ial No. Freguenc~ 

Cycles Vevh-. t.:.on 
from mean 

MY139 
30636 
30715 
30660 
40233 
40162 
40363 
4063'7 
1~0375 
30591 

2001.000 
2000.850 
2000.990 
2000. 900 
2001.025 
2001 .255 
2000. 986 
2000.940 
2001 .040 
2001.040 

-2 
- 152 
-12 

-102 
+23 

+253 
-16 

...... 62 
+38 
+38 

Uean frequency of 10 tubes - 2001.002 kcs 
Average variation from mean - 69.8 cycl es or 
Max. plus variati on from mean - 253 cycles 
Max. minus varie.tion f rom mean - 152 cycles 

0. 0034% 

rfo.xlmum variation (average) allowed by specificat ions -
0. 01% or 200 cycles. 

Test &s per paragraph 3-7-7-b of Specifi cations RE 13A L.J+2D 

Change of Tubes in Burrer Amplifier Circuit 

1~0921 
40375 
406'37 
40363 
30591 
40162 
1~0233 
30660 
30636 
30715 

2000.710 O 
700 -10 
704 - 6 
710 0 
706 ~4 
710 0 
714 +4 
714 +4 
716 +6 

, 716 +6 
~ean frequency of 10 tubes - 2000.710 kcs 
Average varietion f r om mean - 4 cycles or 0.0002% 
Fi~e.x. plus variation from r.:ean - 6 cycles 
l'.iax, minus varic.tion from memi - 10 cycles 

I,~lmum vo.ria.tion (average) ailowed by specificctions -
0 .001% or 20 cycles. 

d 



Tc:.blc 13 

r:;odel TBK Trm1soj tter (Pr elir~inz.ry ~.lodel) 

Chcnge of Tt;.bcs in r:'.as ter 0scillr. tor Circuit 

Test e,s per pu::-agrc.:.ph 3-7-7-a of Specifi c.a t .ions RE 13/1. 4/4 2D 

Tube 
~erial Nq_. Frequency 

Cycles Devi~t lon 
from mean 

40939 4500.730 396 
40375 4500. 310 - 24 
40637 41~99.889 - 445 
30363 4500.124 -210 
30591 4500. 782 448 
30660 4499.949 - 385 
1►0162 4500.99) 659 
40233 4499.949 - 385 
30636 4499.626 - 708 
30715 4500.993 659 

r~ean frequency of ten tubes - 4500.334 
Average variLtion from mcUl - 431 cycles or 0. 0096% 
Max. plus v.:.r iati on from menn - 659 cycles 
Lfa..x. minus vari&tion from meo.n - 708 C'Jcles 

Maximum variation (s:veni.ge) allowed by specifications -
0.01% or i50 cycles 

Test as per paragraph 3-7-7- b of Speclflcations RE 13A 442D 

Change of Tubes in Buffer .l.mpll.fier Clrcui t 

40921 4500.660 -82 
30715 70L~ - 38 
30636 750 8 
40233 726 -16 
40162 740 -2 
30660 750 8 
305~ 7~ ~) 
40363 775 33 
40637 775 33 
~n5 775 n 

Mean frequency of ten tubes - 4500.742 
/. vere.ge variation f!-om 1r.ea.n - 27. 6 cycles or 0 . 0006% 
Mme. plus vari~tion from me£1ll - 33 cycles 
rtnx. minus varll-ition f r·om mean - 8.2 cycles 

1'1:mtirr:um varla:ticn (average) al;t.owed by specif'icatlons-
0.001% or 45 cycl es 

• 



Table 14 

ttodel TBK Transmitter (PreUminarsJ Jtodel) 

Change in Frequency during Full Power Run of Two Hours 
beginning 3 hours after Voltage was applied to Temper a-
ture Regul &ting Devices and 20 minutes after start of 
fcll 1-'ower Key Locked Condit.ion. FreguencL_ 2000 kc.§_. 

Tes t as per paragraph 3-7-8 of Speciflca tions P..E 13A 442D 

1',mbient Oven Frequency ""·.rrPowe:t ; tiplif'ier Line Time Temp. I,em2. kcs Jg -111.... .A_ Volts 

0810 23.2 58.7 2000.41¼0 68 350 3030 436 20 23.2 58.9 430 68 350 3030 1~36 30 23.2 59.1 440 67 350 3010 436 40 23.2 59.2 1,.39 68 348 3010 1a6 50 23.8 59.3 440 68 345 3010 432 0900 23.S 59.3 440 66 340 2975 1+.30 10 23.4 59.L:. 440 68 345 3000 440 20 23o2 59.L} 41;2 68 346 3010 438 30 23.4 59.4 445 66 340 3000 436 40 23.7 59.5 444 66 340 3000 4.36 50 24.0 59.5 444 67 346 3010 41.0 1000 25.0 59.5 445 68 348 3010 440 10 24.8 59.5 41~6 67 3/lS 3030 41(2 

Gree.test f'requenciJ chc.ngo between 0830 and 1010 - 7 cycles 
or 0.00035% 

Permlttcd by speclfic&.tions: 0.0025% or 50 cycles 

ller-..t turned on - 0510 

F j~ .. ______________ ____ 



·ra ble 1 5 

Change in Frequency <lurirlg Full Power Run of T,,o Hours beginnj ne 3 
Hour s ~:ft er Vol tage wa.8 appl:i ed to Temperature Regulc:.ting Devices 
,,,id 20 ~.U.nutes after stc;.rt of Full Power Key Locked ComH t ion • 
.f'rec;uency 3000_kcs 

Test per paragraph 3-7-8 of Specifications RE 13A 442D 

A:nbient Oven f requency Power .Amplifier 
!ifilg_ Temp. l'emp. kcs _jg___ .h... -fil-. 

0810 21.5 58.5 3000.660 42 350 3070 
20 21.5 58.7 650 42 350 3050 
30 2L0 58.8 650 42 350 3050 
40 21.2 59.0 654 42 350 3030 
50 21.5 59.1 664 41 345 3020 

0900 21.5 59.2 670 41 345 3020 
10 21.8 59.2 678 41 345 3020 
20 22.2 59. 3 688 40 3li2 3000 
30 21.8 59.3 688 41 345 3020 
/.,0 21.0 59.3 690 41 345 3010 
50 21.0 59. 3 690 40 340 3000 

1000 21.5 59.4 700 40 340 3000 
10 21.5 59.4 698 40 340 3000 

Greatest frequenC"<J change between 0830 and 1010 - 50 cycles 
0.0016% 

Permittetl by specifications - 0.0025% 

Heat applied to transmitter - 0510 



;,:odel TBK Tranr;rr.i t ter ( Pr cl.i:nl nn:::✓- i;;odel) 

Change i n Frec;,ucncy during i'ull Power Run of Two hours beginni ng 
3 Hours ftfter Voltcge wc.R applied to Temper&ttire Regul eting Devi ce::; 
c~d .:-:o ~;i nutes a f ter Strirt of f til Pov;cr Key Locked GoncU tion . 
Fr cc,uency 3~00 kcs 

Test as per paragraph 3-7-8 of Specificat i ons RE 13A 442D 

.Affibi ent Oven Frequency Power Ampli fier 
'.fime. Temp. temp. Kcs lg_ Ip Ep 

1100 23.0 58. 8 3000.724 42- 349 3000 
10 23.l 58.9 725 1+2 355 3000 
20 23./4. 59.0 728 42 350 3000 
JO 23.5 59 . 2 732 41 364 3000 
40 23.4 59,.2 733 39 355 3000 
50 2J.4 59./4. 737 40 355 3020 

1200 23,5 59.1.. 71+0 42 360 3o60 
10 23.5 59.3 746 41 360 3060 
20 23.5 59.3 746 41 360 3060 
30 23.j 59, 5 746 42 360 3050 
1~0 23. 3 59,4 746 40 355 3010 
50 23.4 59.4 . 748 40 350 3000 

1300 23.4 59.4 747 40 350 3000 

Greatest frequency change between ll20 and 1300 - 20 cycles 
o. 00065% 

Permitted by specifi cations - 0.0025% 

Heet applied to transmitter - 0800 

Line 
Volt s 

1+36 
440 
436 
440 
438 
41+6 
450 
1~50 
41►8 
448 
444 
440 
444 

C 



Table 17 

r.:oc:iel TBK Transml tte::.· (Pr eli:-:-.int::.ry 

Cbv.nge in f'requer.cy durfog lull Power R1.m of Two Hours bcglnn ir.g J 
Hours r.f t or Volt,Dge vms a.ppl .ied to Tcq1er1:. ture Regu} ~ :.lng Devicer. 
nnd 20 Liini.itc,s after Start of Full Power Key Lo:~b::d Corn1l t-ion. 
Freciucncy /.500 };,f.e_ 

Test as per po.rc,gr aph 3-7--8 of .:.:pecifico tions H.1 13A L,J,2D 

Ambient Oven .Frequency J>ower Ji.i1: pl i fi er Line 

~ Tcr::2. Temp Kcs --!JL -1IL_ 

1130 26. 5 59.1 4500.619 59 350 
40 26,6 59.3 633 59 348 
50 26.8 59.4 671+ 58 31.5 

1200 26.7 59.5 686 59 345 
10 26.7 59.5 696 59 345 
20 26. 5 59.5 711 59 31+5 . 
30 26.8 59.6 720 58 31t2 
40 27.2 59 .. 6 727 58 311-2 
50 27.2 59. 7 728 56 338 

1300 27. 0 59.7 738 58 31♦2 
10 27.0 59.7 741 ... 58 342 
20 26.e 59.6 743 59 3Li-5 
30 26.7 59.6 740 58 342 

Greatest frequency change between 1150 and 1330 - 70 
Pern.itted by specifications - 0.0025% 
Heat applied to tra.nsmi_t te.r - 0830 

Table 1.8 

Model TBK Transmitter (Prelirr.innry r,~odel) 
. Shock Test to Simulate Gun Fire 

~ - VoltB_ 

3000 U.4 
3000 44I.;. 
3000 li,O 
3000 1.,,1.6 
3000 l!.6 
3000 450 
3000 4/J .. 
3000 4i;,6 
2960 1/36 
3000 4/J3 
3000 448 
3000 41+6 
3000 446 

cycles, 0 .0015% 

Test as per paragraph 3-7-9 of Specifications RE 13A 442D 

Frequency Frequency Cycles Percento.ge 
Shock No. before Shock after Shock Difference Difference 

4500 kcs 
1 670 668 2 Negligible 
2 688 690 2 ff 

3 690 690 0 ti 

3000 kcs 
1 702 702 0 
2 694 702 8 0 . 00026 
3 702 702. 0 , . .Ji 

2000 kes 
1 696 695 1 Negligible 
2 695 696 1 n 

3 696 696 0 

Per mitted by spocificatJions - 0.002% 

~---------------------------,-1 



Table· 19 
:fodel TBK Trc,rismltt.er (Prelimin.::.ry iJodcl) 

v~u·frticn of Ftesoncnt Frequency of ~;iaster Os cllJ c:.tor per fo.ill€·st 
Divis i on of ?Jlark~ng., 

Tes t &s per p.:::rLgrc~ph 3-17 of Specificst.ions RE 1 3A 442D, 

Control Control D1--risions Kc per Pe rcent 
Frc_guency "A II "B11 Change Division Chnnge 

900 l 487 
950 1 1265 1556 0.032 0.0033 

1000 1 197.l. 1418 0.035 0.00;5 
1050 1 2467 986 0.050 0 .0047 
ll00 1 2895 856 0.058 0.0053 
1150 1 3297 801. 0 . 062 0 .0054 
1200 1 3703 s 12 . 0.061 0.0051 
1250 1 /+180 954 0.05.2 0.001~1 

1100 2 1238 
11 50 2 2175 1874 0.026 0 .0022 
1200 2 2662 974 0.051 0 . 001.2 
1250 2 3035 746 0.067 0.0054 
1300 2 3368 666 0.075 0.0058 
1350 2 3680 624 0.080 0.0059 
1400 2 4000 640 0.078 0. 0056 
1450 2 4361 722 0.069 0.0047 
1500 2 4990 1258 0.040 0 .0026 

1400 .3 1879 
1/4.50 3 2460 1162 0.043 0.0030 
1500 3 2835 750 0.067 0.0041+ 
1550 3 3133 596 0.084 0.0054 
1600 3 3401 536 0.093 0.0058 
1650 3 3647 492 0.101 6.0061 
1700 .3 3895 496 0.100 0.0059 
1750 3 1..149 508 0.099 0.0057 
1800 3 4440 582 0.086 0.OOl.7 
1850 3 4842 so,. 0.062 0.0033 

1700 4 760 
1750 4 1857 2194 0.023 0.0013 
1800 4 2354 984 0.051 0.0028 
1850 '· 2691 674 0 ~074 0.0040 
1900 4 2952 522 0.096 0.0050 
1950 4 3183 462 0 .108 0.0055 
2000 4 3395 424 0.118 0.0059 
2050 4 3600 410 0 .422 0 . 0059 
2100 4 3795 390 0.128 0.0061 
2150 ,. 3997 404 0.121+ 0.0058 · 
2200 4 4212 430 0.116 0.0053 
2250 4 441.5 466 0 .107 0.0047 
2300 4 4765 640 0.078 0.00.34 

l • 



Table 20 

.,:odel l'BK Transml tter (Prelir.,ln«.ry ,.iodel) 

Test for Lost 1.Iotion and Back L:::,sh in ;•,la s t e::r OscilJ c.tor 

Tric.l No. Clock,iiise Coun_ter-clockTiise Cycles Differ1JD.!'.:§: 
2000 k cs 

l J.92 586 9/ .. 
2 550 550 0 
.3 641 800 159 
4 740 832 92 
5 561 520 41 
6 534 524 10 

1.500 kcs 
1 468 4.38 30 
2 468 466 .2 
3 552 612 60 
1, 478 460 18 
5 462 46o 2 
6 460 461 l 
7 650 440 210 

~: From the ubovo results it will be noted that ~ide differences 
exist in the degree of the backlash present in this control . It was 
noted that if the dial were turned through a lar ge nu::1ber of revolu­
tions wide difference~ in settings occurred while i f the dial were 
tur-.1ed through only a single. revol,.1tion, accueate reset could be ob­
tained either from a clockwise or counterclockwise direct ion. 

Table 21 

t~odel ·rBK Transmitter (Prellmlnury r.iodel) 

Eff'e:!t of Lockl.ng Devices on Frequenc-J 
(4500 kcs) 

Test ,,.s per para.graph J-18 of Specl:fications P.E 13A 44.2D 

~t..O. Dial Lock 
fuub. Grid Tu.ning 
Doub. Plate Tu.~ing 
lnt. Ar:ip. T;,.ming 
P.A.Tuning 
Antenna Coupling 
Antenntl. Condenser 
Antenna Inductor 

10 cycles 
35 

0 
0 
0 
0 
0 
0 

0 .000.2% 
0.00078% 



ll. 

·ees t as per par:.:i6r aph J -19 of ~ipeclfl.cu tions RE 1,3A 1/,2D 

Original Rese t C:,:cl•35 Percent-:1.~o 
Operat(>r" ~NoJ~c. Beat Note Dif,;f_e_r_en,c_~ Differen~ 

2000 kcs 
1 611 415 196 0. 009s 
2 550 522 28 0.0014 
3 520 51~0 20 0.001 

3000 kcs 
1 583 631 48 0 .0016 
2 638 574 64 6.0021 
3 582 640 58 · 0.0019 

/;.500 kcs 
1 724 810 86 0 .0017 
2 678 860 182 0.001. 
3 860 715 85 0.0017 

Average tlme required to shift frequency - 45 seconds 

Specifications require that it shall be possible for an operator 
to shift frequenc-J within one ~inute to an accuracy of 0.03%. 

Table 23 

Model TBK Transmitter (Prel.i.ninary Model) 

Range of W.aster Oscill ator Adjusting Condenoer 
Test as per paragraph 3-19 of Specl rications RE 13A. 1.42D 

2000 kcs - 343 cycles or 0.017% 
3000 kcs - 2200 cycles or 0.(17% 
4500 kcs - 33 kllocycles or 0.73% 

Specificntions requ.tre range of plus or minus 0.003% 

d 



T::,ble 24 

Lio lcl TBK ?odel) 

:," 3t r.i.s p e r paragr aph 3- :?5 of Speclfic~tlons RS l .'3A 41;-2D 

Vr;l t :.tge 
Tap_ 

) 

'°' ,:: 

3 
I .. 
5 
6 
7 

Pla t e Plat,:; Po0;::er 
Volt;:; C1..1.rr er1t fo.1 tts 

1520 98 58 
1850 173 130 
2150 228 230 
21.50 280 371 
2730 .320 475 
2900 350 564 
3240 .395 700 

Table 25 

Model TBK Tr1l."1S!1it ter (Preliminary Model) 

Power required from Supply Lines 

Per cent 
_J>_q)!QS_ 

11% 
23 
/4l 
66 
8/4 

100 
124 

Te~t as per purLgraph 6-5 of Specificatlons RE 13A 442D 
(Detcr-.,1ined by two wattmetBr method) 

Test No. l'ia t tmeter No. 1 fiattmct.er No..!....£ Total Watts 

1 Control ci rcuits & Rectifier Flls. 
500 O 500 

Control, heater , M. o . Fil. & Rect. Fil. 
780 O 

2 
780 

3 All circuits energized, key open 
1340 360 1700 

4 Conplete trunsmi tter, key locked, full power 
2020 1080 3100 

Permitted bs; specifications - 3700 wat ts 



Table 26 

:iloJel TBK rr:Lr'l:·M i tt.cr (Pr eli!:iino.ry /1'.odel ) 

Efficiency of Convo:r-sion of ,;:aln Pl:::.te Rect.ifier 

Tes t ::ts per par agrarJh 6-45 of Spc ,~ i . .ffoatioas HE 13A 1,L.20 

lnpnt 1'lntts - 1882 

Output Vla.tts- 158$ 

Efficiency of Conversion - 84% 

:c;fficicncy of conve:::-s:ton required by specificat.ions - not less than 
80% 

Tabl e 27 

ifodel TBK Transoitter (Preliminar-; Model) 

Voltage Regulation of Rectifier 

Test as per pt:ra.graph 6-46 of Specifications RE 1.31\. 442D 

Rectifier 

i-Iain Plat.e 

i,lnin Plate 
(Center Tap} 

Auxiliary 

Bias 

Control 

No Load Full LoE>.d 

3100 V 3000 V 

1560 V 1480 V 

1020 V 980 V 

315 V 320 V 

112 V 107 V 

Permitted by Specifications 

Main plate - 5% 
Bias & Aux. - 6% 

Per Cent 
Regulation 

4.1% 

1.5% 

l-----------------------~U 



Tt.bl e 28 

\/oJ t·-L,: Re~·Ll~ .. ti·;')r1 \)I' .?3[ Ii::-~t1f !. ~r ·::hcr1 ti:~1::_~ 't::0~!i TB!: :~-!-1 'f/1J- :. 
Tr :~r1 c~.: i. ~ t:~r .J a t i \il l po·No r (..:. .. ~ 1 ::;;1f1 , 

:. '.Ll-I'np 

.3020 

1520 

1020 

Line ,olt~ge - 448 volts 

.FuJ. 1 Lo.:;;,g_ 

980 

·rable 29 

f.lo1!cl T3K Trt.nsai tter (Preliminary I,lodel) 

Vu.rlHtlon of .Hectifie.r Output Voltage 

TBs t as per par~graph 6- 50 or SpeclricatlonD RE 13A 442D 

Re:-:tifier 
1'an 0..'fi tch 

Rectifier 
0ut,mt Volta.;-e 

Percentage 
of non¥~ 

l 1520 50. 71', 
2 1800 60.0% 
3 2100 70.0% 
4 2400 80.0% 
5 2700 90. 0% 
G 3000 100.0% 
7 3300 110. 0% 

~io to: /, bove pot en tLal s were take.'1 v;i th full transmit tcr lor..d 
on rec tifler. Line vol tt,ge - 41); vol ts. 

Cp8c.ific£.tlons rcquLre vur~ation of out put volte.go from 507; to 
110% of" norr:1al ( 3000 vol ts), i n six approximately equal steps. 



Volt :;:sc :tipple De t-e r 1inat io:1s 

Ripple Voltage Ac tu •. "ll 
Peak. RUS Specs Perce_.'1_l! 

1.;ain Piute , 3075 vol ts 21+ . I+ 17.2 o. 5% 0.5% 

I.kiin Plate, trid Tap, 1500 V 9.9 7 .0 o. 5% 0.1 .. % 

AuxjliarJ Plate, 1005 volts 1.7 1.2 0. 5% 0.1% 

Gr~<l iii as, 288 v~l ts 1.3 0.9 1.0); o. 3% 

Cor, t:-•:iJ, 109 vol t s 24.6 17 .1., 15.9% 

.. 

Cl 



7...-.:.bl•:? 31 
. '.orlcl TB?: Tr::..n..; i ~ :,er \Prd 1.-;: ~m~-~ .,io, :el) 

A~bi~nt Cabinet 
Po•H,3.r- 1"imp. 

Plate Lin•3 
8Q oc oc -

Actual 
.Fr ccue;1_g;, 

Po;:.er· A"'lp . 
·J!' j -:1 

Curr:B.n_t_ . Cur_r:n_t__ Vol~s 

0810 2L,. 6 58.8 .2000.602 58 330 
20 2Li.8 59.0 • 585 58 330 
30 25.2 59.0 • 580 59 330 
.~o 25.0 59.2 • 585 5~ 325 
50 25.0 59.3 .592 58 325 

0900 25.0 59.1. • 595 58 325 
10 25.2 59,5 .606 57 325 
20 25.0 59,5 ,631+ 55 310 

Key open 10 minutes whiie temper~ture ~as changed. 
0930 9.8 59. 3 2000.657 55 310 

/,..0 9.8 59.0 .6JO 56 310 
50 10.0 59 .0 .630 58 310 

1000 10.0 59 .0 .612 58 310 
10 10.2 s9.o .611 58 310 
20 9.8 59.0 .606 59 315 
JO 10.0 59.0 .606 59 315 
l+O 10.0 59.0 .604 59 315 

1050 
Key open 10 ainutes whlle temperature was changed . 

5.0 58.8 2000. 608 60 315 438 
1100 4.8 58.6 .592 60 320 436 

10 4. ~ 58.5 • 594 60 320 4:38 
20 5.0 58. 5 .597 60 315 436 
30 5.0 58. 5 • 595 60 315 438 
1 .. 0 5.0 58, 5 , 596 60 315 438 
50 5.0 58.5 • 595 60 315 438 

1200 5.0 58. 5 .59/+ 62 315 436 

1210 
Key open 10 !!!inutes ,,hlle tenperatUl"e ,ms changed. 

o. 5 58.J 2000.610 62 315 /"4,0 
20 o.o 58 .0 .592 62 320 1+38 
JO o.o 58.0 .590 62 320 1+36 
l+O 0.0 58.0 . 590 62 320 436 
50 o.o 58 .0 .593 62 320 1.36 

1300 0.5 58.0 .592 62 320 434 
10 0.0 58.0 .596 62 320 436 
20 o.o 58.0 .590 62 315 431+ 

Key open 10 minutes while t eoperature was changed. 
1330 21 •• 5 58.4 2000.610 62 320 434 

1.0 25.0 58.5 • 598 62 315 436 
50 25.0 58.8 .601 60 315 434 

1,~00 25.0 59.0 .602 60 310 431., 
10 25.0 59.0 .608 60 310 434 
20 25.0 59.3 .610 59 310 1+34 
JO 25.0 59.5 .612 59 310 4.36 
-40 25.0 59. 5 .614 58 310 437 



fable 31 
(continued) 

Difference between readings t aken at 0920 und lOL,O 
Ambient temperature -- 15.0°c 
Difference in frequency - 30 cycles 
Difference i!1 frequency per degree Cent igr£..de - 2 cycles, .0001% 

Dif ference between readings taken at 1040 and 1200 
Ambient temperature - 5.0°c 
Difference in .frequency - 10 cycles 
Difference in frequency per degr ee Centigrade 

Difference between readings taken at 1200 and 1320 
Ambient t emperat ure - 5.0°c 

cycles, • 0001% 

Dif ference in frequency - 4 cycles 
Difference in frequency per degree Centigrade - 0.8 cycles , .OOOOL,% 

Difference between Teadings taken a t 1320 and 1440 
Ambient temperature - 25. 0°C 
Difference in frequency - 24 cycles 
Difference in frequency per degree Centigrade - 0.96 cycles,.00005% 

Difference between readings taken at 0920 and 1440 
Ar.iblent temperature - none 
Difference in frequency - 12 cycles, .0006% 



l.r?,blent Gc.b inet 
o~ o,.., _v _ _ _ ....;;;v __ 

P.ctwtl 
Frequency 

Po·;;c r J,.,--:p . 
Grid 

Curren t 

J>o;':ar A ... :ip. 
Pl.c. 1:,e 

Current 
Linc 
Vol t s 

0830 25,4 59. 0 2000.900 70 230 444 
40 25 . 2 59 , 5 .865 69 230 4M+ 
50 24 . 8 59 , 5 . 900 68 230 1~2 

0900 25.2 59 . 5 ,890 68 230 41+2 
10 25 . 2 59 , 5 ,890 68 230 440 
20 25. 0 59, 5 ,910 68 230 l i/40 
30 25.0 59 , 5 ,925 65 225 438 
40 25,0 59 , 5 .925 65 230 438 

Key open 10 minutes while tempe!"ature W{a.S changed. 
0950 30.1 59,7 2000.960 65 230 436 
1000 30.4 59 ,7 ,940 66 230 436 

10 30.0 59,8 -940 65 225 4.36 
20 30!0 59,8 ,940 65 230 436 
JO 30.0 59.9 ,945 66 230 436 
40 30.0 60.0 .942 65 230 436 
50 30.1 60.0 .944 65 230 436 

1100 JO.O 60.0 ,950 65 230 436 
Key open 10 r.iinutes while temperature uas changed. 

1110 35.0 59.0 2000,970 65 225 436 
20 35.2 60.o ,955 65 225 436 
30 35,.2 60.1 .955 64 225 436 
40 35.0 60.2 ,957 64 225 436 
50 35.0 60.2 .9(:J:) 64 225 437 

1200 35.2 60.3 .962 64 225 438 
10 35.0 60.2 .96o 64 225 436 
20 35.0 60.4 .960 64 230 436 

Key open 10 minutes while temperature was changed. 
1230 50.5 60.4 2000.985 65 225 44l 

40 50.0 60.5 .968 64 225 440 
50 50. 0 6o. 6 ,970 64 225 440 

1300 50.0 6o.8 .975 63 220 432 
10 50. 0 6o.9 .973 62 220 434 
20 50.0 61.0 . 975 62 220 434 
30 50.2 61. 0 ,980 62 220 436 
40 50.0 61.0 .982 62 225 436 

Key open 30 minutes while temperature was cha.~ged. 
1/J_O .25.4 60. 0 2000.980 65 220 439 

20 24. 8 60. 0 .952 64 225 438 
30 24.8 60. o .952 64 225 438 
40 24.8 59.9 , 950 64 225 438 
50 25.0 59.9 .950 64 225 438 

1500 25.0 59.8 .950 64 230 436 
10 24.8 59.8 .950 64 230 438 
20 25.0 59,8 .945 64 235 436 

• 



T;:.ol•3 32 
( con tlnued) 

Difference bet-,•;een readings tE.ken a t 09il-O and 1100 
hmblent t e:-;iperuturc - 5,0°C 
Difference in frel1ucncy - .:::5 cydes 
Di fference in .frequa.'1cy per dcv·ee Gen tien .:.de - 5 cycles, • 00025% 

Differ ence bet~ecn roadi ncs taken a t 1100 mid 1220 
Arnbierit torapc::- '.:l.ture - 5.0°c 
Difference i n frequenC'J - 10 cycles 
Di:fference i n frec;_uency p.cr degree Centigrade - 2 cycles, .0001% 

Difference between readings taken at 1220 and 1340 
A'!!bient temperature - 15.0°C 
Differ ence in frequency - 22 cycles 
Difference in f requency per degree Centigrade - 1.4 cycles, .00007% 

Difference between readings taken at 1340 and 1520 
Ju~bient temperature - 25.0°c 
Difference in frequency - 37 cycles 
Difference in frequency per degree Centigrade - 1.4 cycles, .00007% 

Difference between readings taken ut 0940 and 1520 
Ambient temperature - none 
Difference in frequency - 20 cycles, .001% 



Tc..clc 33 

ffodcl TBK Trunsr~:l tter ( Prel.i.rrd.na.r-.1 ?i:odel) 

Effect of Change in fi.::ibir.mt Tenperature (Jooo kilocycles) 

Po,mr Ai::p . Pov1er !11:1p . 
P..mbicnt Cabinet Actual Gr i d Pll,te Line 

Time ~ -- oc Fregue:µ9 Current C'.ll'rent Volts 

0810 26.0 58.6 3000.598 43 350 41.4 
20 24.8 58.8 • 552 1+2 31+0 440 
JO 25 . 2 59,0 • 550 40 345 41+0 
1.0 25. 2 59.0 • 558 40 340 1+42 
50 25 •. 0 59.2 • 570 1.0 340 440 

0900 25. 0 59. 3 • 574 40 340 440 
10 25. 0 59. 5 • 586 40 340 443 
20 25.0 59. 5 . 590 40 

Key open 10 .ninutes while temperature was changed. 
340 41.4 

0930 10.3 59.2 3000.618 39 340 442 
L.O 10.0 59.0 ._582 40 340 440 
50 9.8 58.9 • 584 40 340 440 

1000 10.0 58.9. • 583 40 340 1,1.0 
10 10.0 58.9 ,582 40 340 440 
20 10.0 58.8 , 580 1,0 31.0 439 
30 10.0 58.8 • 580 40 340 438 
1.0 10.0 58.8 • 576 40 340 438 

Key open 10 minutes while te~perature was changed. 
1050 4.8 58.5 3000.602 38 340 1.39 
llOO 5,0 58.5 • 575 40 340 440 

10 4.8 58. 3 .570 40 340 440 
20 4.8 58.3 • 563 39 340 439 
30 5.0 58.J .566 40 345 441 
40 5.0 58. 5 ,562 40 345 440 
50 5.0 58,4 .564 39 345 440 

1200 5.0 58.4 ,570 40 345 442 
Key open 10 oinutes while temperature was changed. 

1210 0.0 58.2 3000,594 39 345 442 
20 0.5 58.1 ,565 39 345 440 
30 o.o 58.0 .560 40 345 440 
40 0.0 58.0 .560 39 345 41 .. 0 
50 o.o 58.0 .560 40 345 440 

1300 o.o 58.0 .564 39 31+5 440 
10 o.o 58.0 .568 39 345 440 
20 o.o 58.0 .564 1.0 345 439 

Key open 10 minutes while te:!Iper~ture was che.~ged. 
1330 24.8 58.2 3000.597 39 340 440 

40 25.0 58.5 ,574 39 345 440 
50 25.0 58,7 ,572 40 340 438 

1400 25.0 59.0 ,580 40 345 440 
10 25.2 59.1 ,587 40 345 440 
20 25.0 59.2 ,598 40 340 438 
30 25 .0 59,4 .606 40 345 441 
40 25.0 59. 5 .615 39 345 1+40 



, 
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Tcble 33 
( cont Ln 11ecl) 

Dlff<Jrcnce between readings t aken :-1t 09;w anJ. 10/,0 
A.~icl,:mt te:.:ipcrature - 15.D°C 
Difference ln fre•:,;uency - 14 cycles 
Difference l.:i. f r e,,iuency per degree Centigrade - .93 cycles, .00003% 

DliTerence between readings taken at 10/.0 and 1200 
~~bient temperature - 5.0°0 
Difference in freque:icy - 6 cycles 
Difference in .frequency per degree Cen t i grade - 1.2 cycles, .00001+% 

Difference bet,;ocn readings taken at 1200 end 1320 
A1;blent t empe:::-ature - 5.0°0 
DiffGrence in frequency - 6 cycles 
Difference in frequency per degree Centigrade - 1 . 2 cycles, .00004% 

Difference between r eadings taken at 1320 and 1440 
ftmbient tenperature - 25,0°c 
Difference in frequency - 51 cycles 
Difference in frequency per degree Centigrade - 2 cycles, . 00006% 

Difference between readings taken at 0920 and 1440 
Ambient temperature - none 
Difference in frequency - 25 cycles, .0008% 



Ti:.::,_ e ;/4 
( cont<r.1 ml) 

I)j_fferencc bctm::en r e,,mnv,: t:.:,kcn r;t 0930 c.nd 1050 
A;;i bic-1r. t tc-r,.pcr c: tur·e - 5 . o0 c 
Di ffcrence ln fn:quency - .38 c;.,.cles 
Difference in frequenc;r per c:.egree Cen t.i.t;rhde - 7. 6 cycle::, . 00025% 

Difference between ret,cUne~ ta.ken at 1050 and 1210 
ilmbicnt ter::pcrnture - 5.0°c 
D.1 ffe:::-ence ln frequency - 40 cycles 
Difference ln frequency per degree Centigrucle - 8 cycles, .00026% 

Diffm·ence between ret::.dings taken ct 1210 and 1330 
Amuient teQpcrature - 15.0°c 
D:.fferencc i.n frequency - 44 cycle:: 
Difference in frequency per degree Cent.igre.d& - 2.9 cycle::, .00009% 

ii:i f ferer.ce between readings taken e t 1330 and 1450 
Anbier.t tem:pen .. tl;re - 25.0° c 
Dlffer.ence in frequency - 44 cycles 
Di:ff"erence ln frequency pe~ degree Cent.::.grade - 1. 7 cycles, • 00005% 

Dlfference bet~een reodings taken at 0930 and 1.L.50 
/.mbient temper~ture - none 
Djfference in frequency - 78 cycles , . 0026% 



~lodel TBK Trlills:nl t ter { Pr e l imi nary t.lo<lel ) 

Effect of Change .in A':1 bient, Tempers. ture (.3000 kil-ocycl.es) 

Powe r: Amp . Po.-1er Amp . 
A.-11b lent Cabinet Actual Grid P] ute Line 

Tlm<:_ oc oc .Prcgucncv Current Cur~n_t _ _ Volts 

0820 2/4,.8 59.0 3000.602 42 350 442 
30 25 , 2 59.0 .576 44 350 41,2 
40 25 .0 59.l . 578 1 .. 1 • 350 L,42 
50 25.0 59. 3 . 586 l-i/4 350 441 .. 

0900 25.0 59.4 • 595 43 350 41,0 
10 25.0 59. 5 .606 43 350 439 
20 25. 2 59.5 .614 43 350 442 
30 25. 0 59.6 .612 43 350 4/ .. 0 

Key open 10 minutes while temper.:.ture was c:.;hnnged. 
091,0 29.8 59.6 3000. 650 40 340 438 

50 29.8 59.7 .626 42 345 438 
1000 30.0 59.8 .609 42 340 439 

10 30.2 59.9 .636 42 340 440 
20 30.0 60.0 . 637 43 340 438 
30 30.0 60.0 .640 42 345 4/il 
1 .. 0 30.0 60.o .648 42 31~5 . 41.0 
50 30.0 60.0 .650 42 340 440 

Key open 10 ainutes whil e temper~ture w~s changed. 
1100 34 .8 60.o 3000.680 40 340 438 

10 35.0 60.o .654 42 340 1+38 
20 35.2 60.1 .658 40 340 438 
30 35. 0 60. 2 .655 40 340 4.38 
40 35.2 60.3 .676 42 3.40 4.39 
50 35.0 6o.3 .674 40 .340 438 

1200 35.0 60.4 .686 42 .345 442 
10 35.0 60.4 .690 42 340 440 

Key open 10 minutes while temperature was changed. 
1220 50.2 60. 5 3000.722 40 340 M~2 

30 50.0 60.6 .698 40 3.40 440 
L~O 50.0 60 ,7 .710 40 3.40 1+41 
50 50~2 6o.9 .718 40 340 440 

1300 50.0 61.0 .725 40 340 440 
10 50,2 61.0 .725 40 340 438 
20 49.8 61.l ,735 40 340 438 
30 50,0 61.2 . 734. 40 .340 438 

Key open 10 oinutes while tempcrati:.re w~s changed. 
1340 25. 0 60.8 3000.765 38 340 436 

50 24. 8 6o.6 .724 39 340 438 
1,~00 25.0 6o.L~ .712 39 .31~0 I.JS 

10 25 .0 60.3 ,710 39 31~0 1+38 
20 25 .0 60.l .706 40 340 438 
30 25. 2 60.0 • 700 39 340 438 
40 25.0 60.0 .694 39 340 438 
50 25.0 60. 0 ,690 39 31.0 438 



Tuble J5 

f.'odel 'i'B[ 'fransi:d t.te. <Prcl::.r irwry :,~cJ,Jl) 

E:ffr!ct of Ohcr.ge i c A,:tl.cnt Tcr:pcrr· t1 .r1 (!.::00 }:llocyclcr-} 

Power k np. Povrel' A:np. 
Ar.bient Cabjriet Actual Grid Pl a te Line 

1•\ · OC -- oc ___ frP-guency Gurren_t __ Current Vol t r .:W£:_C_ 

0810 25 .0 58.8 1,500.530 42 350 44/4 
20 25.1 58.9 .1.30 42 350 1~6 
30 25.0 59,0 .1.50 1.0 350 41,6 
1,0 25.0 59.2 . 1.61.. 40 350 41-,.3 
50 25.0 59.2 .485 39 350 444 

0900 25.0 59.L • 500 40 350 446 
10 25.0 59. 5 ,520 39 350 444 
20 25.0 59. 5 .530 39 350 444 

Key open 10 minutes whlle temperature v1;;;.s changed. 
0930 10.5 59.4 4500.590 40 350 442 

40 9.8 59.0 .530 42 350 /~6 
50 10.0 58.9 .535 42 350 445 

1000 10.0 59.0 • 520 42 350 444 
10 9.8 59.0 . 516 40 350 444 
20 10.0 58.9 • 510 42 350 445 
30 10.0 58.9 .520 42 350 445 
40 10.0 58,9 • 510 42 350 446 

Key open 10 minutes while ter:pere.ture was changed. 
1050 5.0 58.6 4500.560 42 J50 41.7 
1100 4.8 58.4 .510 42 350 J.,46 

10 5.0 58. 3 • 5l0 42 350 444 
20 5.0 58.3 .506 42 350 41+4 
30 5.0 58.4 .508 42 350 446 
40 5.0 58.4 .514 42 350 44/4 
50 5.0 58. 5 • 51-L.. 42 350 444 

1200 5.0 58. 5 • 512 42 350 445 
Key open 10 minutes .. bile temperature was changed. 

1210 o. 5 58.3 4500.56o 42 350 446 
20 0.5 58.0 .5.U 42 350 446 
JO o.o 58,0 • 513 42 350 447 
40 0.5 57,8 .511 42 350 445 
50 o.o 57,7 -536 42 350 41+4 

1300 o.o 57. 6 -536 42 350 444 
10 o.o 57,7 ,540 42 350 444 
20 0.0 57,9 , 548 42 350 41+4 

Key open 10 r.1lnut,es while terr.perature wus changed. 
1330 21 •• 5 58.0 4500. 624 42 350 446 

40 25.0 58.3 , 580 42 350 4/45 
50 25.0 58,7 • 5a,. 42 350 M-+5 

1/,00 24.8 59,0 .601. 40 350 M-1-6 
10 25.0 59.0 .618 40 350 l:,/46 
20 25.0 59.2 .632 1.0 350 446 
30 25.0 59.1.. . 645 40 350 41.6 
40 25.0 59.5 .655 39 350 1,,46 

-



Tt1blE: 35 
( cont ir11cd) 

I:iffcrencc bcb•;cen reedings taken ,.t 0920 ,md J o,~O 
Ambi ent ter..perature - 15.0°c 
Difference in frec;_uency - 20 cycles 
Difference in frec;_uency per degree Centigrade - 1.3 cycle:::, .00003% 

Difference bet·;;ecn rec.ding::, taken at 1040 e.nd 1200 
hntient tempcr<lt.,ure - 5.0°c 
Difference i n frequen ~y - 2 cycle s 
Difference in fre~uency per degree Centigrade - 0,/4 cycles, .00001% 

D::_fference between r eb.dir:gs taken at 1200 und 1320 
&~bl~nt t emperature - 5.0°c 
Difference in frequency - 36 cycles 
Difference in frequency per degree Centigrade - 7.2 cycles, .00016% 

Difference bet,;een readings taken at 1320 and 1440 
mbient tempere.ture - 25. 0°c 
Difference in frequency - 107 cycles 
Difference in frequency per degree Centlgre..de - 4,3 cycles, .00009% 

D:.1'ference between ref.dingo taken at 0920 and 1440 
.Ambient tempcr&turc - none 
Difference in frequency - 125 cycles, . 0028% 



T.:.tlc 36 

:.:ode] TEK Tr;.m;-;:. i tter ( Prcl ir.:inary 1,!odcl) 

bffcct of GhD.nge in Ambi ent Tei.,penture (i500 kllocycle~) 

Power A:np. Po"1cr !.mp . 
.Amblent C~binet Actual Grid 

Curre!)J,_ 
Plate Line 

T1oe ~C __ 0 c .i:'regucncy Currc,!l_t__ Yolts 

0$10 24.5 58. 5 4500.520 42 350 41+6 
20 25.0 58. 5 .440 42 350 444 
30 25.0 58.7 .440 1,,.0 350 444 
1,0 25.0 59.0 .1,.50 40 350 440 
50 25.0 59.0 .i,.8/ .. 40 350 4//2 

0900 25 .0 59.1 • 506 39 345 41+0 
10 25. 0 59.2 .524 39 345 41.4 
20 25. 0 59.1. . 536 39 345 442 

Key open 10 minutes while temperr.ture vms chruigcd. 
0930 JO.O 59.5 4500.605 39 340 LJ.+2 

l;O J0.2 59. 5 . 556 39 31+0 l+l+J 
50 30.0 59 .8 .560 39 340 1.42 

1000 J0.2 59.9 .560 38 340 44/2 
10 29.8 59.9 .560 38 340 444 
20 30.0 60.0 .568 J7 340 442 
30 30.0 60.0 .576 38 340 41.2 
40 30.0 60.0 .582 J7 .340 li,40 

Key open 10 minutes while tedperuture was changed. 
1050 35.0 60.0 4500 .. 6/.,/4 37 3-40 440 
1100 35.2 60.o .585 J7 340 41+3 

10 35 .0 60.2 .586 37 340 444 
20 35.0 60.2 .;94 .33 330 442 
JO 35.0 60. J - 594 35 335 41.2 
40 .35.0 60./4. -595 JI+ '.330 442 
50 35.0 60.4 .597 34 330 /+42 

1200 35.0 60.4 .600 34 330 41+4 
Key open 10 minute~ while tecpeni.ture w~s chunged. 

60.5 1210 50.0 4500.675 34 330 444 
20 49.5 60.6 .608 32 330 441. 
JO 50.5 60.7 .615 32 330 41;3 
40 50.0 60.9 .620 3.2 3.30 442 
50 50.0 61.0 .652 32 330 41.2 

1300 50.0 61.0 .655 32 J30 41.2 
50 49.0 60.7 . 670 . 34 .3JO 444 

1400 50.0 60.9 .662 32 3.30 44/4 
10 50.0 61.0 • 660 32 325 41/2. 

Kn:l open 10 minutes .mile tecipe1·atw·e vms· chaiged. 
1,~20 25.0 6o.7 4500,650 35 325 443 

30 25 .0 60.4 . 576 35 330 444 
40 25.0 60. 3 . 560 35 330 440 
50 25.0 60. 2 . 560 35 330 442. 

1500 25.0 60.1 .536 34 330 442. 
10 25.0 60.l .522 34 330 444 
20 25.0 60.J .522 35 330 41.J. 
30 25.0 60.1 .520 35 330 444 



Tnblc 36 
(contLnued} 

Plffercnce between readings taken at 0920 nnd 1040 
A::ibicnt temperature - 5.0°c 
Di.fference ln frequency - 46 cycles 
Difference in frequency per degree Centigrude - 9.2 cycles, .0002% 

Difference between r eadings taken at 1040 and 1200 
llmbient ter.iperc1ture - 5.0°c 
Difference in frequency - 18 cycles 
Difference in frequency per degree Centigrade - 3.6 cycles, .00008% 

Difference between reDdings taken at 1200 and 1410 
Ambient t emperature - 15.0°c 
Difference i n frequency - 15 cycles 
Difference in frequency per degree Centigrade - 1 cycle, . 00002% 

Difference between reeidings taken a.t 1410 and 15.30 
J\.nbient ter.1perature - 25.0°c 
Difference in frequency - l40 cycles 
Difference in frequency per degree Centle;rade - 5.6 cycles, .00012% 

Difference between r eadings tcken at 0920 and 1530 
Ambient temperature - none 
Difference in frequency - none 



T8.ble J7 

Swr.mal'Y of Tables 31 t o 36 .inclusive . 

1ewoerature range 

0-25 
25-30 
30-35 
35-50 
50-25 
25-10 

.10- 5 
5-0 

Average 

Total Average -

Percent ege frequency change per 0 c 
2000 kcs 3000 kcs 4500 k~s 

. 00005 .00006 .00009 

.00025 .00025 .0002 

.0001 .00026 .00008 

.00007 . 00009 .00002 

.00007 .00005 .00012 

.0001 .00003 . 00003 

.0001 .00004 . 00001 

.00004 .00004 . 00016 

.000097 .0001 . 00009 

.000096% per 0 c 



PLATE I 



[ 
PLATE 2 

----------------;■·· ■·-■· ■·■·· ·· -■-■· ■FliiFIIFCT--



I 

~ ------------P•L•A•T•Elill: __ iliiiiiil...._c: 



..I. _______________ P_L_A_T_E_4 _ ____.. 





1<tUF"F'CL S £SSCR CO. N ~ 'f • 

:I f' @If,§ 









7-8 



' 

' 

11 

• 



C1€TE§ 



I 

I 

711 



L 
J<EUrff'.L 8 (SSE:8 CO N , 

PL4T£ 9 -








