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ABSTRACT 

The T200FKJ9 is a captured German submarine com­
munications transmitter, capable of delivering 200 
-rratts output on frequencies of 3000 to 24,000 kilo­
cycles. Investigation and analysis of the mechanical 
and electrical performance and construction features 
were mo.de, i;!ith the i ntenti on of finding any nen or 
ur..u.su.al characteristics. Particular at tent ion Yra.s 
paid ·to the master oscillator circuit, which 1•ra.s found 
to be of unique des ign, and to perform exceptionally 
vrell in spite of t he fact that it is not temperat ure 
controlled. The tuning system is also worthy of note 
i..."l that an optical projecti on system is used which 
gives exceptional bandspread and makes accurate tun­
ing quite si ple. The circuits of the first inter­
mediate power amplifier and second intermediate 
nower amplifier with its output limiter vrere also 
i'ound to include interesting and desirabl e features • 
.,.'he transmitter was apparently designed to be used 
by unskilled personnel because of the simplicity of 
tuning and the unit replacement feature which uould 
require little technical kno.rledge. 
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sTATEtZNT OF PROBLEM -
1

• The German T200FK39 submarine transmitter -rras investigated and 
tested for: 

(a) overall characteristics of the equipment as compared to U.S. Navy 
equipment .. 

{b) Any unusual or noteworthy design features that might be of interest 
to future equipment designers. 

GEJ:W.AL DESCRIPTION OF EQUIPMENI' 

2. The T200FK39 Geriran submarine transmitter is rated at two hundred 
watts power output on en, or 50 i:ratts ECYI or phone and covers the f requency 
range of 3000 to 24,000 kilocycles. The dimensions and weights of the 
transmitter as a whole and of the component units are given in Table 1. 
It i s so designed that it may be operated from either local or r emote posi-
tions. 

3. The main transmitter is made up of four separate uni ts plugeed 
into a case, each beinc independently removable for replacement or servicing. 
Access f rom the front, only, • is uecessary in ordinary usage. 

h. It is a four-stace transmitter employing master oscillator, first 
intermediate power amplifier, second intermediate power amplifier, and· 
final power amplifier. The master oscill ator is of the push-pull type, 
using two temperature-compensated triode REN - 904 tubes and covers the 
frequencies from 3000 to 6000 kilocycles in four ranges . 

5. The first intermediate power amplifier is a push-push circuit 
using two REN-904 triode tubes. On bands one to four, one t ube is biased 
well beyond cut-of f so that the other tube can operate as a straight-
through class C amplifier, and the biased tube functions only as a neutrali­
zing capacitor. On bands five to twelve the stage operates as a push-
push doubler. 

6. ·~ :,e second intermediate power ampli,fier uses one RL12/PS0 screen-
grid type ,~-.. fr~e ':"thich operates as a buffer on bands one through eight and 
as a doubler on bands nine throue;h ti.velve. A unique feature in the form 
of an output limiter is coupled to t he plate of this stage. This consists 
of an RL12JP50 tube connected as a biased-diode output limiter as shovm in 
Figure· 2. · 

7. The final amplifier uses an RS-38J screen-grid type tube and 
operates straight through on alJ_ bands. For A-2 and A-3 emission t he sup­
pressor grid is biased_ negative and modulated. 

C. The antenna loading circuit is coupled to the po,irer amplifier by 
raeans of a taryped variable condenser. The circuit consists of a continu­
ously variable, sliding contact, loading coil and a group of fixed condensers 
that can be switched in series or parallel ,-:-ith the coil to accomplish pro ... 
per antenna matchi ng on all frequenci~s. An instantaneous-indicating i n-
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ductance-capacitance rectifying meter is used to i ndicate relat ive ~F output. 

9• Biasing voltages for the entire t ransmitt er are obtained from a 
full-,.-rave dry-disc rectifier . Particular regulated values of fixed bias 
are obtained from a voltage divider networ k employing a STV-280/ 80 multi­
element gaseous regul ator tube . A two-ampere, twenty-four volt direct­
current supply for operation of relays and automatic foll017-up tuning is 
also supplied by a dry-disc rectifier. 

10. Uith the key up, all tubes in the RF section are biased beyond 
cut off. Keying is accomplished by a high speed relay which in the closed 
position removes t~e_fixed bias from the master oscillator and first inter­
mediate power amplifier. 

n. The modulator is a conventional class A audio amplifier usi ng three 
RV12-P2000 pentode tubes with triode connections, in parallel, transf ormer 
couoled t o· the suppressor grid of the final t ube . The audio oscillat o'r 
empioye a variabl e inductance transformer in a conventional circuit and has 
a continuously adjustable frequency range from 500 to 1300 cycl es . 

TESTS AND RESULTS 

12. ~aster Osci l lator 

(a) Mechanical Const ruction: 

(1) The entire oscillator framework is made of o.eramic material, 
copper plated on the inside. Trro ceramic copper-plated sides make the 
frame a completely enclosed and shielded case as i llustrated in Plates 16 
and 18. 

(2) The oscillator inductance i s of t ubular ceramic, internal 
silver plated ridges formi ng t he coil. The i nduct ance of t his coil is varied 
by a rotatable ceramic bal l th.at i s plat ed vrith three silver r i ngs. The 
arrangem9nt of these rings is such t hat the i nductance of t he coil is varied 
so as t o produce approximately linear tuni ng as the ball is turned. 

(3) The leads f rom t he plate connections on the tube sockets t o 
the tuning coil are co~per plated pieces of ceramic. 

(4) The fixed condensers that are s.vitched across the coil. to 
cive band changing, and a l l other condensers in the oscillator cir cuit tha t 
might affect the frequency stability are of ceramic construction. 

(5) The tuning balls :for both the oscillator and first intermediate 
frequency amplifier, and t he optical tuning dial are all mounted on a single 
ceramic shaft so there is no possibility of backlash in that part of the 
tunins mechanism. 

(6) The oscillator t ubes , as shown in Plate JB, are temperature 
compensated by means of an extra element mounted close to t he plate of the 
tube t o compensate for capacity change due to expansion of the plate. 

(7) Radio-frequency choke coil forms and mounting terminals and 
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brackets are all of ceramic material. 

(8) All component parts a r e rigidly mounted so tha t vibration 
and shock -vtill have little effect upon frequency calibration. 'l'his os cil­
].ator is not temperature controlled but apparently every atterapt nas made to 
nake its operating frequency as free o~ temperature drift as possible . 

(b) .Zlectrical Design. (See Figure 1) 

{l) This osci11ator is of t he push-pull type mth_ the plates con­
nected to the ends of the center-tapped coil. The :_-rids are driven from 
taps on a condenser bri dge which is connect ed across the coil. 

(c) Frequency Drift During Locked-Key Operation for Two Hours. 

(1) At 3000 kilocycles the frequency of t his oscillator dropped 
88 cvcles or 0.0029 per cent during t he first five. minutes and 109 cycles 
or o .0036 per cent in the next hour and fif ty-five minutes . (Table 3) . As 
a comparison at the same frequency, the XTCK transmitter changed JO cycles 
or 0 .001 per cent and 130 cycles or 0.0043 per cent in the next hour a nd 
fifty-five minutes. The specification limits as set down f or the XTCK are 
0.004 per cent for the first five minutes and 0.004 per cent for the re­
mainder of the run. (Reference Table 47; 1:odel Y.:TCK; l.ffiL Report Eo . 2007). 

(2) At 5500 h"'ilocycles t he f requency of the oscillator dropped 
380 cycles or 0.069 per cent durini the fir st f ive minutes and 350 cycles 
or 0.0063 per cent during the remai nder of the run. In comparison at 6000 
kilocycles, the XTCK t rans1:1i'tter changed 0.00125 per cent during the first 
five minutes and 0.00125 per cent durin~ t he remai nder of the run. The 
XTCK specifications are the same in each case . 

(d) Frequency drift during t,ro-hour locked-key operation usin~ 6J5 
tubes in the oscillator in place of REN- 904 is shown in Tables 5 and 6 . 

(1) At 3000 kilocycles the frequency changed 110 c 0 ·cles or 
0.0037 per cent during the first five minutes a nd 80 cycles or 0.0027 per 
cent durin~ the remainder cf the run, as agains t 0.0029 per cent and 0.0036 
per cent Yrhen using the German tubes. 

(2) At ·5500 kilocycl::s the .frequency changed 490 cycles or 0 .0089 
per cent during the first five minutes and 390 cycles or 0.0071 per cent 
for the remainder of the r un as acainst 0.0069 and 0 .0063 per cent nhen 
using the Serman t ubes • 

(e) The results of change of frequency due to variation of su9ply 
voltages is shown in Table 11. 

(1) r:hen the 400 volt DC and 280 vol t AC supplies v,ere simul­
taneously varied f rom minus to plus 10 per cent in one minute, the frequency 
changed 0.0015 per cent at 3000 cilocycles and 0.001 per cent a t 5500 kilo­
cycles. 1iihen the variation took place over a period of five mirmtes the 
;:equency changed 0.0013 per·cent at 3000 kilocycles and 0.0018 at 5500 
~locycles. As a comparison, the model XTCK transmitter under t he same test 

d a frequency change of 0.00315 per cent at 8000 kilocycles f or one minute 
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and o.00385 per cent at 9000 kilocycles for five minutes. (Tabl e 15; Model 
XTCK; NRL report No . 2007). 

(f) Tables 12 and 13 and Plates 42 and 43 give the result s of t ests in-
volving variation of ambient temperature. These were taken at 3000 and 
5500 kilocycles which represent the l o,, and high f requency ends of t he os-
illator. The T200FKJ9 oscillator gave results as follous at 3000 ki lo­

~-,cles: From SO t o 40 decrees centigrade, 0.00027 per cent cha nge in fre­
~encv per one degree centigrade; from 40 to 30 degrees centigra de, 0.00009 
~er c~nt; from 30 to 20 decrees centigrade, 0 .00027 per cent; from 20 to· 

10 degrees centigrade, 0 .00025 per cent; from 10 t o O decrees centisrade, 
0 .0001 per cent . For comparison, the XTCK transmitter gave the follov!i.ng 
results at 2000 ki locycles; From 50 t o 40 degrees centigrade, 0.00027 per 
cent change in frequency per one degree centigrade; from 40 to JO degrees 
centigrade, 0 .00013 per cent; f rom JO to 20 degrees centigrade, 0.00011 
per cent; from 20 to 10 degrees centigrade, 0 .00006 per cent, and froR 
io t oo degrees centigrade, 0.00024 per cent. 

(1) The specification limit f or the XTCK is 0.0005 per cent. 
'i:he T2C0F1O9 transmitter stayed well under this l imit in all instances . 

(2 ) Table 1h gives t he results of the same test ·at 5500 kilo­
cycles using 6J5 t ubes in the oscillator and shows some i ruprovement over 
the t est s ·..rith Ger man t ype t ubes . 

(g) Frequency deviations 1n.th variations in r elative humidity are 
shorm i n Table 15 and Plate 45. Tests vrere made a t 5500 kilocycles and 
the maximum frequency change uas 235 cycles or 0.0043 per cent, as compared 
to a change of 0.0223 per cent at 4500 kilocycles for a s imilar test on 
the XTCK transmitter . (Table 45: XTCK transmitter; NRL report No. 2007). 
The specification limit for the XTCK i s 0.02 per cent change in frequency. 

(h) The r esults of the test for change f r om continuously keyed con-
dition to intermit tently keyed condition are shonn in Table 16. The change 
in frequency 1",as 0.0017 per cent for this transmitter operating at 6000 
kilocycles as a gainst a percentage of 0 .0051 for the XTCK at 9000 kilo­
cycles . (Table 57; XTCK Transmitter ; I-.RL report Ho. 2007). 

{i) ITo qnantitative test could be rr.ade on the T200FK39 transmitter 
r elati ve to frequency variation due to vibration, because there is no dial 
lock on the master tuning c ontrol and Yrhen the transmitter is subjected 
to jar or vi bration, the tuninb dial moves off its proper settins by a n 
unpredictable a mount. A s imple locking device nould have, ho-rtever, remedied 
this situati on. 

(j) Change from key l ocked to intermittently keyed condition is shown 
in Table 18. At 5500 k ilocycles the .frequency change ,-:as 0.0134 per cent, 
as compared with the XTCK a t u.Soo. kilocyc les with a frequency c~nge of 
o.002 per cent, and 0.0129 per cent at 18000 kilocycles. (Table 56; 
XTCK t ransmitter ; NRL r eport No. 2007) • 

13. 

(a) 

l -

C~librated Tuning Syst~ 

The design of this ~ystem is one of the outstanding features of 
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1 
transmi tter. It consists of a rouj1 ?713chanical scale on the f ront . 

t 18
0 1 and a highly a ccurate opti cal S'Jsten that projects t he expanded nan , ( ~ d readincs on a ground glass screen on the front panel. See Plates 

~n 20 and 21). 'l'he optical element bearing the calibration markings 
--~sists of a e l ass plate attached directly to the ceramic shaft on ,,hich 

~he r otors that tune the r.iaster oscillat or and firs t intermediate power 
ii,lifier are mounted. The trrelve band scales are accuratel y printed 

~n this glass plate photogra·')hically and are magnified about tnenty dia­
neters through a cystem of l~nses a~d prisms, ~o tt:ia,t the to~~ scale 
length for the longest band is 150 inches. This highly magnified and stretched 
tunine scale permits the use of calibration marks at each kilocycle~ spaced 
far enough apart so tha~ accurate estimates to one tenth of a kilocycle are 
ossfole at a ll frequencies. All band scales are direct -reading and no inter­

~olation is necessa ry. The band STTitch t i l~s a pivoted prism so that onl y the 
correct band scale will be projected on the screen at any one time. 

{b) There i s no back lash in t he calibration and dial s ystem so that 
reset accuracy is not affected by whether t he calibration marks are approached 
from above or belon. The accuracy of reset to previously calibrated fre­
q,,encies is sho,m in Table 8. The best reset accuracy 1,;as shomi on band 
tuo ,·rith an average f requency deviation of 0 .00OOJ per cent, and the poor-
est on bands nine and ten :rith an average deviation each of 0.00025 per 
cent, and the poorest average Y:as 0.0025 per cent (Table 21; XTCK Trans­
nitter ; im1 · report No. 2007 ). 

(c) The dial setting of the T200FK39 is calibrated at only.one fre-
quency v,hich is i n band t ,rrelve at approximately 22000 kilocycles, depending 
upon the exact frequency of t he crystal oscillator used for calibr ation. 
Tests for frequenc~r calibration accuracy ,-ere made on both models a and c on the calibratin3 f requency standards and at t!1e lor and hi6h ends of -
each band, as shry:m in Tables 9 and 10. :?or t he model a transmitter. the 
frequency standard ,-ras found to have a deviation of 0 .0O16 per cent at the 
beginning of the test and 0 . 0032 at the end of the test. The transmitter 
Tra.s calibra ted against i ts o,m frequency standa rd. The smallest deviation 
in frequency T!a.S at the high end of ½and twelve, , ;ith a deviation. of 0 . 0014 
:,er cent. The maximum deviation occurred at t he lon end of band six rrith 
0.0217 per cent deviation. This is shoTm in Table 9 . 

(1) For the model c transnitter the frequency deviation of the 
frequency standard ~-,as 0.0068-per cent at the beginning and 0.0034 per cent 
at the end of the test. The minimum deviation was found on band four with 
0 per cent deviation at both ends. The maximum deviation found ,ra.s at the 
hi~h end of band one 1,ith 0 . 0098 per cent. This is shmm complete in 
Table 10. 

(2) 'I'he specification limit for the XTCK transmitter is 0.02 
l')er cent. The model a transmitter exceeded this limi'l:i at only t hree test 
Points and then only by a very small amount, nhile the model c t ransmitter 
las ,, ithin the speci fication limit at all test f requencies. - • 

(3) These tests were mad~ TTith the aid of an LD frequency meter 
that had been broucht into zero beat with nnv. 
14. First I nte::-,:!edjate PoTier Ampli fier 

'---- ....1 .... ~ ....... --:_ 

LI--~~, ________ -_,-__ 



(a) nechanical Design: 

(1) • The first. il.termediat e p011er ampl ifier (IPA) is completely 
losed in a metal case with the exception of the t ubes. It i s mounted 

~ediately in f ront of the oscillator compartment and is gang tuned ,,rith it. 

(2 ) The tuning inr1.uctance is a ceramic t ube TTith internal co'1per 
plated ridges forming the coil. Ti1e stage is tuned by means of a copper 
slur inside t he coil that is attached t o the sarae ceramic shaft t hat con­
trols the oscill ator and optical micrometer tuning indicator . This slug 
is in the form of three rinr;s cut f rom a copper ball, and :·ives the type 
of t~ninG that ·i s necessa:rJ to track with the os cil lator . 

(3) Band changing is accomplished by snitchin:3 eieht sets of 
fixed silver-plated ceramic trimmer condensers across t he tuning inductance. 

(4 ) A single pole SITitch is operated hy the band change control 
in such a ,·,ay that high negative bias is appli3d to the gr id of one tube 
on bands one through f 0ur. 

(b) Slectrical Circuit: 

(1) This stage employs two tubes TTith their grids connected in 
push-pull and their plates in parallel, gi ving doubler action in normal 
operation. On 'Jands one to four, one tube is biased well beyond cut ~ff 
so that straight-through neutralized operation is accomplished . This de­
sign permits changing the type of operation ~rithout disturbing the tracking 
of the ganged circuits. See diagram number :i. 

(c) The poner output of this stage renains relatively constant as 
indicated by the grid c-urrent dravm by tie second i ntermediate power ampli­
fier at representat ive low and hiGh frequencies as shom1 in Table 2. Also 
the po,rer output is apparently about t he same rrhen doubling as on s traight­
throueh operation. 

15. Second Intermediate Pm1er Ampl ifier and Output Limiter 

(a) Design 

(1) This s tage employs a single pentode tube as 1)uffer or 
doubler , and a si.ngle diode-con."1ected pentode of the same type as an out­
put voltage limiter. The tank c ircuit of this stage is i dentical , rith t ra t 0~ the final amplifier and is gang tuned ,1ith it . All stages in t he trans­
llll.tter are direct coupl ed so tha t there is a minimum number of tuning con ­trols. 

(2) The output limiter has its cathode connected to gr ound. All 
other elei:ients are tied to5ether, supplied i:rith a regulated negative voltage o.f 140 volts through an RF choke coil, and i s coupl ed to the 91.ate of the 
:eco~d. intermediate a,aplifier by m3ans of a condenser . This device serves 0 _limit the positive RF output peaks of the buffer from over-dr iving the grid of the final. 
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(b) The output limiter imposes a rather large, constant load on the 

cond intem ediate amplifier stace and consequantly the stage tunes very 

~e oadly. Also the input to the f ol loning stage remai ns quite constant over 

r full range of the transmitter., as is illustrated in Table 2. 
t.1e 

6 Final Pmver Amplifier 
1 • 

(a) Design: 

(1) This stage uses a single pentode tube and operates straight 

t11rough on all frequencies. Its tank circuit is identical to that of the 

previous stage and is gang tuned TTi th it. The previm:s stage tunes so 

broadly, due to output limitin~, that no t rouble is ex)erienced in the 

tracking of the two stages . 

(2) The tuning inductances for t his and the previous stage are 

of t he s liding contact, continuously variable type. The tank ca,acitors 

are of t he f lat, plated ceramic type and more or less capaci ty is s,:ri tched 

in or out of the circuit by the band svritch control. Couplinc to the· an­

te11na tunin[; unit is through a s tacked, ta')ped condenser that ;:_:ives v2.riable 

anounts of output coupling. 

(3 ) The stage is modulat ed by biasing the suppressor : rid of 

the final tube to minus 140 volts and applyi ng the modulating audio signal 

to it. 

(b) The power output a nd efficiency of the final stage increase as 

the frequency of operation is raised - the loTTest output and efficiency 

occurring at the l0vrest frequency tested a nd the highest output and effi ­

ciency at 12500 ~nd MCCO kilocycles as shorrn in Table 7. 

(c ) The por,er in9ut a nd outpuj:. of t his tr.ansmitter remained relative-

ly constant during variation of ambient. t em9erature as shown in Tables 12, 

13 and 14. 

(d) Variation of relative humidity had no effect upon po1-rer input or 

outout as shown in Table 15. 

17. Automatic Folloi.,-up Tuning 

(a ) Design 

(1) .. ith the exception of the three antenna t uning controls, 

there are only tuo tuning controls and a band-change S\1i.tch to tune the 

co1:1plete t ransmitter. The raster tuning control set~ the frequency of • 

t he oscillator 3nd tracks the first internediate power ampl ifier ,rith it. 

'fhe second tuning control adjusts the induct ance of t'b_e second intermediate 

PO'iter amplif ier and fin.al tan: coils . The second tuning control can be 

:1otor driven so that the last tuo stages are autor,,..atically tuned to the 

a?pro:icimate frequency indicated by the master tuning dial. This is ac­

com:>lished by means of a flat cam ··:heel •:;ith t•:ro machined s teps on the 

sitl3 of it that operates a motor cont~ol srrtich. The position of t his 

1':hAt=!l is determined by the 1)and 5':ritch and the master t uninc control. 
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Tie motor control switch is mounted so t hat it can move up and dmm across 
t~e , rheel and i ts positio11 is determined by the setting of t he final tuning 

ntrol. If the motor control switch · is on the lov-rest surface of the wheel, 
~-~e ~otor runs in a direction such as to mbve the tuning and t he si:n t ch to 
t:18 middle l evel surface on the 1Theel, and when the motor srri tch a rrives 
n t his step the m0tor is stopped. If the motor control swi t ch i s on the 

~ir•hest level, the motor rotates in the opposite direction until the 
middle level or. the nheel is reached. The characteristic of t he follow­
up tuninr; is determined entirely b)' the cutting of the control cam ·wheel. 
For photographs of this see Plates 13 and 15. 

(b) This device does not tune accurately to t he indicat ed frequency 
'Jut oply puts the second tuning control in t he vicinity of the correct 
setting - not close enough for operation without additional t uning by the 
operator. Ifowever, it does decrease the time necessary for r esetting the 
transmitter ar< it eliminates t he possibili t y of t he operator tuning up 
on an i ,:correct frequency. 

(c) Lode l ~, Y,hich is an early model of the transmitter, is equipped 
,-ith automatic follon-up tuning, but the model c does not have this f eature. 

18. Antenna Tuning Heter 

(a) Design: 

·(l) This is a r ectifying inductance-capacitance coupled type of 
instrument that :ives i nstantaneous readir..gs of r elcJ.tive RF output. Its 
readine;s cannot b e calibrated in terns cS.- a nperes a·nd therefore it cannbt 
be used as a measure of absolute por;er output, but it is an excellent in...: 
strument to use i n tuning up f or ma..~imum output beca 1se t here is no l ag ip 
indication·~ The installation of thi s device i s s homi in P:13. te 10,. 

19. Over-all Construction 

(a) Light metal a lloys of about ninty-five p2rcent ma gnesium and f ive 
percent aluminum, as indicated by a spect~al analysis, vrere used f or all 
frame construction and for side a nd cover plates, except unit Z - t he base 
terminal unit - which is made of steel. I-.:any of t he ·screws used in t he 
equipment are also made of light all oy of about ninty percent a l uminum and 
ten percent magnes ium. • 

(b) The oscillator-first intermedi ate po....-rer amplifier unit is of 
excellent construction and ,;rould be rugged enough to endure extensive shock 
and vibration 1:rithout i ncurrinc da:mae;e; horrever, t he remainder of the 
transmitter is bui lt to much less exacting standards. Condenser s and re­
sistors in ceneral are mounted so that they vibrate readily on t heir pi g­
tails ar:.d mour.:.. ing leads. Sone of the transformers are mounted on light 
metal brackets that crack and break ver·y easily. No one unit of the equip­
nent received at the laborato!'"IJ f or test • 'as in vrnrking order rrhen received 
and all had to have r epairs made be£ore they could b e used. 

(c) Insulating and terminal strips are made of varnished conroosit ion 
material t hat is highly i nflammable and of generally poor qualit y.- HOl~­
ever, it gave no trouble during humidity t ests. 
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(d) A test panel on nhich a l l crid, plate, and screen ::;ri d currents 
and volt ages of the RF tubes nay be read is l ocat ed ~n the f ront panel f or 
convenience in servicing . 

coi.rCLUSI ONS AND REC01'.1MEiIDATIONS 

20. Size, Accessibility., a nd Power Output 

(a) The overall size and space requirements are quite small as com-
·:ia.red to equipment of similar power output of typical Navy design. The 
f act that ever:•thing is accessible £rem the f ront further r educes the space 
requirements and a)..lovrs this transr,ritter to set t ight against other equ i p­
ment. This i s an important point in present day equipment desi gn because 
of the limited space available aboard ships. 

(b) The three lower u.:.,its are easily re;novable by the operation of 
l ever t;7pe r eleases; rrhile the top unit is held in place by only a singl e 
cap-scre-rT . A design employing removable units, such as in this transmit ter, 
greatly facil ~-·~a tes servicing, especially when spare units are carri ed so 
t hat i.111ediate replacement may be made and the defective unit repaired with-
01.lt interrupting communications. This would seem to be a v er-J desirabl e 
f eature as against the :rr.ajority of present equipments in -vThich t he failure 
of any small part necessitates t.he closing down of the equi pment until 
repairs are effected. 

21. Frequency Characteristics 

(a ) The oscillator and the opti cal tuning systems are the most out­
standinc features of the T200FI(39. The oscillator is built up l arr;ely of 
ceramic materials, apparently to achieve satisfacto:rJ f requency s tability 
i:rithout t he use of a temperature ~ontrolled oven • . 'i:'he favorable compar ison 
that this transmitter makes 11rith the XTCK attests t o the success of the· 
des i gn pr inciples inYolved. The ceramic type of co:,struction seems to 
be the main factor in its success, since the circuit employed is quite 
convent ior.a 1. 

(b) The optical tuning system_ seems to be superior to anything cur­
rently in use in any U.S. Navy transmitters. This optical system has tQe 
advantage over the Veder- Root counters used un the XTCK in that t he tuning 
device does not need to be accurately linear, since the scale is printed 
on a glass plate tuning dial and then tremendously enlarged by projection. 
The direct reading of transmitter frequency from the tuning dial -vrithout 
any possibility of mistake is also an important advantage for this system, 
especially for inexperienced personnel. 

(c) The main disadvantages of this tuning system ,1ould be t he expense 
and t echnical difficulties encolmtered in manufacture. 

22. The ~utomatic follou- up tuning device d oes not accompli sh the 
same results as gang tuning in the :X"TCI<. About a ll that can be said for 
it is that it .facilitates tuning up t.he transmitter and that it will pre­
vent the operator from tuning the final stages to the wrong frequencies . 
The syst em nas abandoned in the later models ·either because of lack of 

- 9 



necessary materials or because it did not prove to be uorth the added expense . 

23 . .:ith the exception of the oscillator uni t, t he construction 
practices emrloyed in this equipnent ,~oul d fail to pass specifications for 
(j. :3 . IJavy ship- borne equipment . 

24• Generally thi:; transmitter has been desi gned to get maxi.mun 
porrer frer:t a minimum space; reliability in operation by havin::; r e9lacea ble 
units; and as nearly fool- proof operation as possi ble through a simplified and direct reading tuning system. 

2,. The ~ata for this report is recorded on pages 70 to 122 in miL Registe::-ed ifotebook tlo . 5786. 
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TABLE ' l 

MODEL T200FID9a TRAN3MITTING EQUIPliENI' 

List of Tieights and Dimensions 

Transmitter Unit Complete 

HeiEsht 
Hidth 
Depth 
·Height 

54 in. 
10-1/2 in. 
19 in . 
400 lbs. 

Unit 11 K" Unit II J" Unit " F11 

Height 
Jepth 
Tiidt h 
rreight 

21 i n . 
19 in. 
10-1;2 in . 
144 ibs 

Height 
Yiidth 
Dept!i. 

1.Teight 

Unit "Y11 

Height 
Hidth 
Depth 
Height 

10 in. 
10- 1/2 in. 
15 i...11. 
32 lbs 

11-3/4 in. 
10-1/2 in. 
17- 1/2 in. 
72 lbs 

Unit 11A11 

Height 
Hidth 
Depth 
Vifeight 

TABLE 2 

Height 
Tlidth 
Depth 
Height 

10-1/2 in. 
3-1/2 i n. 
4 in. 
5 lbs . 

l~ODEL T200FK39a TRAHSii1IT'I'I'ING EQUIPl1iENI' 

10-1/4 in. 
10-1/2 in. 
17-1/2 in. 
49 lbs 

Operating Voltages and Currents as Obtained from Test Panel 

Xmtr Band One Su Nine Twelve 
Freq. Output 3000 KC 7500 KC 12500 KC 24000 KC 
Osc. Freq. 3000 KC 3750 KC 3125 KC 6000 KC 
1st IPA Amplifier Doubler Doubler Doubler 
2nd IPA Amplifier Amplifier Doubl0r Doubler 

:(ey up Key dovm Key Up Key DO\'m Key Up Key Dovm Key Up Down 

Osc Eg 74 0 75 0 • 74 0 74 0 
Osc Ig 0 4 . 9 0 4 .9 0 3.7 0 6.9 
Osc Ip 0 30 0 27 0 27 0 25.5 Osc Jp 295 295 295 270 290 270 290 265 
1st IPA ~g 75 0 75 0 74 0 74 0 
1st IPA lg o.o 2.1 0.5 5. 0 0.5 3 . 7 0.5 6.3 
1st IPA Ip 0 13 .5 0 25.5 0 24 0 29 
1st IPA Ep 215 215 210 195 210 200 210 190 
~nd IPA Eg 75 44 74 73 74 58 74 78 
end IPA Ig O 0.3 0 2.3 0 I.ti 0 2.3 
2nd IPA Esg 295 295 295 270 290 270 290 265 2nd IPA Isg O 7. 5 0 6.5 0 4.8 0 5 .0 2nd IPA Ep 440 405 4lro 405 tili,O 410 440 410 2nd IPA Ip 1 .4 119 1.0 119 1.0 119 1.0 129 PA Eg 84 140 84 150 84 120 84- 120 PA IG o 11 It ~ c' " 

., ,... -- ... .,, V J . .';t 



TABLE 2 (Contd) 

HODEL T200FK)9a TRAtJS1 ,I TTING EQUIPMENI' 

Operating Voltages and Currents as Obtained from Test Panel 

PA Esg 
PA Is¥ 
PA Ep 
PA Ip 
Limiter E 

42·0 
0 

1350 
0 

160 

290 
84 

1525 
285 
170 

415 
0 

1350 
0 

160 

250 
87 

1525 
285 
170 

TABLE J 

440 
0 

1350 
0 

-155 

MODEL T200FK39a TRANSr-IITTING EQUIPlIENl' 

320 
86 

1525 
290 
157 

LOCKED-KEY OPZRATIOF FOR T\10 HOURS - 3000 KC - BAND 1 

Frequency Frequency 
Time (KC) Change (KC) 

1300 30G0.243 0 
1305 3000.155 0.088 
1310 3000.uo 0.133 
1315 3C00.095 0.148 
1320 3000.089 0~154 
1325 3000.085 00158 
1330 3000.084 0.,159 
1345 3000.082 0~161 
11.i.oo 3000.082 0.16·1 
1415 3000 . 076 0 ,.167 
1430 3000.070 0~173 
1445 3000.063 0~180 
1500 3000.060 0~187 

Change in frequency during first five minutes: 
83 cycles or 0.0029 per cent. 

Change in frequency durini remainder of run: 
109 cycles or 0.0036 per cent. 

440 
0 

1350 
0 

1.55 

34_0 
77 

1.525 
290 
157 



TABLE 4 

MODEL T200FK39a TRAi,TSbaTTING EQUIPi:ENl' 

Locked-Key Operation for Tt,,o Hours - 5500 KC - Band 4 

Frequency Frequency 
Ti me (KC) Change (KC ) 

1300 5501. 050 
1305 5500. 670 
1310 5500.580 
1315 5500.550 
1330 5500.430 
1345 . 5500.390 
1400 5500 .380 
1h15 5500.370 
1430 5500.360 
1h45 5500.340 
1500 5500.330 

Change of frequency durinc f i rst 5 minutes: 
380 cycles or 0 .00(9 per cent. 

Change of frequency during remainder of run: 
350 cycles or 0.0063 ~er cent . 

TABLE 5 

0 
0.380 
0 .470 
o.500 
0 .620 
0.670 
0 .680 
0 .690 
o. 700 
o. 720 
o. 730 

i.IODEL T200FK39a TRANS1.!ITTDiG EQUIPMENI' 

Locked-Key Operation for Two Hours - 3000 KC - Band 1 
6J5 Tubes Used in the Oscill ator 

Time 

0845 
0850 
0855 
0900 
0915 
0930 
0945 
1000 
1015 
1030 
1045 

Frequency 
(KC) 

3000 . 820 
3000.710 
3000.670 
3000. 660 
3000. 650 
3000.640 
3000 .640 
3000.640 
3000.(:40 
3000 . 630 
3000.630 

Change of frequency durinr; first 5 minutes : 
110 cycles or 0 .0037 per cent 

Frequency 
Change (KC) 

0 
0 .110 
0 . 150 
0 .160 
0.170 
0.180 
0.180 
0,180 
0.130 
0.190 
0.190 

Change of frequency during remainder of run: 
80 c;;rcles or 0.0027 per cent. 



, 

TABLE 6 

Iv10DEL T200FIQ9a TRAESlIITTING EQUifiIBNI' 

Locked-Key Operation for Tvro Hours - 5500 KC - Band 4 
6J5 Tubes Used in the Oscill ator 

Time 
Frequency 

(KC) 
Frequency 

Change (KC ) 

1300 
1305 
1310 
1315 
D20 
1325 
1330 
1345 
1400 
1415 
1430 
1445 
1500 

5500.880 
5500.390 
5500.195 
5500. 130 
5500.100 
5500.080 
5500.060 
5500.045 
5500. 045 
5500. 020 
5500.017 
5500.000 
5500.000 

Change of frequency during first 5 minutes: 
490 cycles or 0.0089 per cent. 

Change of frequency during remainder of run: 
390 cycles or 0 .0071 per cent 

TABLE 7 

MODEL T200FK39a TRAHSMITTING EQUIPll-iEI\'1£ 

Determination of C\1 Power Output -

0 
0.490 
o.685 
0.750 
o. 780 
o.soo 
0.820 
0.835 
o.835 
0.860 
0.863 
0.880 
0.880 

Measured 
Frequencv 

(KC) V 

PA PA Input Output 
n1. Volts Power Power 

3,000 JOO 1500 450 135 
5,000 300 1500 450 ?00 
7,500 JOO 1500 450 240 

12,soo JOO 1500 450 265 
16,ooo 280 1500 420 220 
20,000 300 1500 4.50 180 
24,ooo JOO 1500 450 170 

Efficiency 
Per Cent 

30 
45 
54 
59 
54 
40 
38 

t.:ors: The po<trer out9ut •·•as measured photometricall y by means of a lamp load. 
The lamp was first li6hted from the output of the transmitter and then 
brought up to t he same brilliance with measured sixty cycl e AC. 



TABLE 8 

MODEL T200FK39a TRANSMI TTING EQUIPr ENr 

Accuracy of Reset to Previously Calibrated Frequencies 

Trial i'requency Frequency Deviation 
Band Number (KC) Cycles Per Cent -

1 Original 3000 .560 
1 3000.565 5 0.00016 
2 3000.560 0 
3 3000.560 0 
4 ·J000.565 5 0.00016 

Average 0 ~00008 

2 Original 4000 .690 
1 4000.690 0 
2 4000.690 0 
3 4000.695 5 0.00013 
4 4000.690 0 

Average 0 .00003 

3 Original 4500.850 
1 4500. 850 0 
2 4500.840 10 0 .00022 
3 4500. 860 10 0.00022 
4 4500.850 0 

Average 0.00011 

Original 5500.235 
1 5500.230 5 0 .00009 
2 5500. 240 5 0 .00009 
3 ssoo . 240 5 o.ooco9 
4 5500.220 15 0.00027 

Average 0.00013 

5 Original 6500.670 
1 6500.ci?O 0 
2·- 6500.670 0 
3 6500. 700 30 0 .00046 
4 6500 .685 15 0 .00023 

Average 0 .00017 

6 Original 8000.210 
1 8000 .220 10 0.00013 
2 8000.230 20 0 .00025 
3 8000.220 10 0~00013 
4 aooc .-220 10 0 .00013 

Average 0.00016 



TABLE 8 (Contd) 

MODEL T200FK39a TP,.A.1,JSEITTDTG EQUlPYENI' 

Accuracy of Reset to ?reviously Calibrated Frequencies 

Trial Frequency Frequency Deviation 
Band Number (KC) Cycles Per Cent -

7 Original 85C0.245 
1 3500.250 5 0 . 00006 
2 8500.260 15 0 .00018 
3 8500.240 5 0.00006 
4 8500.285 Lio O.OC047 

Average 0.00019 

Original 11000.520 
1 11000.510 10 0.00009 
2 11000.460 60 0 .00055 
3 11000.530 10 0.00009 
4 ll000.510 10 0.00009 

Average 0.00021 

9 Original 13000. 770 
1 13000. 760 10 0.00008 
2 13000. 700 70 0.00054 
3 13000. 750 20 0 . 00015 
4 13000 . 740 30 0.00023 

Average 0 .00025 

10 Original 15002.160 
1 15002,170 10 0.00007 
2 15002 .l'(O 10 0.00007 
3 15002.200 40 0.00026 
4 15C02.240 80 0.00055 

Average 0 .00025 

11 Original 16500.150 
1 16500.155 5 0.00003 
2 16500.225 75· 0 .00047 
3 16500 . 152 2 0.00001 
4 16500.f-25 25 0. 00016 

Average 0 .00016 



TABLJ: 9 

r..:ODEL T200FK39a TTh1.HS}JITTING EQUIPUENI' 

Test f or Frequency C2libration Accuracy 

Frequency Transmitter Deviation 
Band (KC) Calibration Cycles Per Cent 

calibration 
21911 .2 21911.2 350 0. 0016 Frequency 

1, Lovr 3nd 3000.0 2999. 7 220 0 .0073 
1, High End 3400.0 3399. 8 200 0.0059 

2, Low J:nd 3400. 0 3399.8 220 0.0065 
2, High i!:nd 4100.0 4099.7 320 0.0078 

31 LO\v End 4100. 0 4099 .7 335 0 .0082 
3, High End 5000.0 49$9.5 550 0.011 

4, Lo;r End 5000.0 4999 . 6 450 0 .009 
h, High Znd 5900.0 5899.4 500 0 .0085 

5, Lem 2nd 5900.0 5899.0 1200 0.0203 5, High r.:nd 6900. 0 6899,.0 1125 0.0163 

6, Low End 6900. 0 6898 .5 1500 0.0217 
6, High End 8200. 0 8199.0 1300 0.0158 

7, Lav! ::!:nd 8200.0 8199.5 700 0.0085 7, f-T.igh End 10000.0 9999 .2 Boo 0.008 

8, Low End 10000 .0 99S·J .2 750 0.0075 8, High End 12000 .0 11999e4 700 o.005e 

12000.0 11998.o 2250 0.0187 
13800.0 13798.o 2125 0. 0154 

13800.0 13798.o 28oO 0. 0203 
16400.0 l6398.0 2350 0.0143 

16400.0 16399.0 1200 0 .0073 
20000.0 19999.0 1150 0 .0058 

20000.0 19999.0 ll25 0 .0056 
24000.0 23999.9 250 0 .0014 

21911.2 21911.2 700 0.0032 



TABLE 10 -----
l.i0DEL T200FK39c TnAJ!s~-ITTDJ.G EQUIPE:5NT 

Test for Frequency Calibration Accuracy 

Frequency Transmitter Deviation 
Blnd (KC) Calibration Cycles Per Cent 

calibration 
Frequency 22021.6 22021.6 1500 O.OQ68 

1, Lm1 End 3000 .0 2999 . 7 250 0 .0083 
1, High End 3400 . 0 3399.5 335 0 .0098 

2, Lo-rr End 3400 .0 3399. 8 - 130 0.0038 
2, High 3nd 4100. 0 4099.8 230 0 .0056 

J, 1.oT1 =:nd 4100.0 4100 .2 llio 0.0034 
J, High End 5000.0 4999.8 93 0.0018 

L, Lovr End 5000.0 5000. 0 000 
L, High End ·5900.0 5900.0 000 

5, Low End 5900.0 5899.5 550 0 .0093 5, High .8nd 6900.0 6899.6 240 0.0035 
6, I,o,-r :Znd 6900.0 6899.5 310 0.0045 6, High End 8200.0 8199 .6 360 0.0044 

7, Lorr End • 8200.0 8199. 8 125 0.0015 1, High Znd 10000.0 9999.5 460 0.0046 

8, LOI'' End 10000.0 9999 .,8 100 0 .001 8, High End 12000.0 11999.5 310 0.0026 

9, Lm 2nd 12000.0 11999.5 600 0.005 9, High ; nd 13800.0 13799.6 280 0.002 

13800.0 13799.5 380 0 .0028 
16400. 0 16399.5 430 0.0026 

16400.0 16,399. 8 90 0.0006 
20000.0 19999.J 706 0.0035 

20000.0 19999.5 260 0.0013 
24000.0 23999.3 720 0.003 

22021.6 22021.6 750 0.00JL 



TABLE 11 

~.;ODEL T200FK39a TRAr SI,iITTING EQUIP!IIEi-ir 

Variation of Supply Voltages 

400 Volt 280 Volt Frequency Frequency Change 
Supply Supply (KC) Cycles Per Cent --

kinus to Plus 10 per cent in One Minute 

J60 250 3000e250 
400 280 3000.270 
4hO 310 3000.270 20 0.0015 

' 
J60 250 5500.175 
400 280 5500.200 
440 310 5500.230 55 0.001 

rinus to Plus 10 per cent in Five Minutes 

360 250 3000.215 
400 28.0 JOOOe230 
440 310 3000.255 35 0.0013 

360 250 5500.200 
400 280 5500.250 
440 310 5500.300 100 0 . 0018 



TABLE 12 

VariRtion of Ambient Temperature - 3000 KC 

Time -
0830 
0845 
0900 
0915 
0930 

0945 
1000 
1015 
lCJ0 
1045 

1100 
lll5 
1130 
ll45 
1200 

1215 
1230 
1245 
1300 
1315 

1330 
131+5 
J.hco 
1415 
1h30 

1445 
1500 
1515 
1530 
1545 

Amb. 
Temp . 
1Ql__ 

50.5 
50.5 
so .a 
56.o 
so.o 

40 .0 
40.0 
40.0 
40.0 
40.0 

J0.0 
30.0 
J0.0 
30.0 
J0.0 

20.0 
19.0 
20.0 
20. 0 
20 .0 

10.0 
10.0 
10.0 
10.0 
10.0 

o.o 
o.o 
-0~0 
o.o 
o.o 

~ mperature Ch~~_:e (C) 

So to 40 
40 to JO 
30 to 20 
20 to 10 
10 too 

~el. 
Hum. 
(~ ) 

23 
23 
15 
15 
15 

16 
16 
16 
16 
16 

15 
18 
HJ 
18 
18 

23 
21 
23 
23 
le 

28 
27 
27 
21 
21 

Summary 

Frequency 
(KC) 

3000~)40 
3000.353 
3000,375 
3000.382 
30,_0 .377 

3000.365 
3000 .345 
3000.320 
3000. 305 
3000.297 

3000.283 
3000 . 270 
3000.267 
3000.267 
3000.270 

3000.275 
3000. 282 
3000.292 
3000 .Jl 0 
3000.320 

3000.337 
3000.350 
3000.J65 
3000.377 
3000.395 

3000.400 
J000.410 
3000.420 
3000.422 
3000.425 

PA 
IP 

210 
220 
2l.0 
210 
200 

200 
200 
200 
200 
200 

200 
200 
200 
200 

- 200 

200 
200 
200 
200 
200 

200 
200 
205 
210 
210 

210 
210 
210 
210 
210 

Antenna 
Current 
(Amps) 

2 .0 
2 .1 
2.0 
2 .0 
2 .0 

2.0 
2.0 
2 .0 
2.0 
2.0 

-2 .o 
2.0 
2 .0 
2.0 
2.0 

2.05 
2.05 
2.05 
2.05 
2 .05 

2.05 
2.05 
2.05 
2 . 05 
2.05 

2 . 05 
2.05 
2 .05 
2.05 
2.05 

Cycles Change Per 10 C Per Cent Change Per 1 C 

80 0.00027 
27 0.00009 
50 0.00017 
75 0.00025 
J O 0 . 0001 



TABLE 13 

1IODEL T200FK39a TRANSETI'TING EQUIP:t&ENI' 

Variation of Ambient 'I'.~?-i?~1-?.ture - 5500 KC . ' JU!lD . Rel. PA Antenna Temp. Hum .. Fl·equency Ip Current Time (C ) (;;) (KC) (Ua) (Amps) -
0230 50.0 18 5500.180 210 2 .1 oG45 50 .0 23 5500.235 210 2.1 09co so.a 18 55co .227 205 2 . 1 0?15 so.a 18 5500 .237 200 2. 0 0930 50.0 13 5500 .210 200 2.0 

0945 40.0 27 5500.180 200 2 .1 1000 40.0 13 55(0 .157 200 2 .1 1015 40.0 13 5500 .110 200 2 . 1 l0J0 40.0 13 s:;oo .083 200 2.1 1045 40.0 13 5500.042 200 2. 1 
1100 30.0 14 5500 .027 200 2. 1 1115 30.0 14 5500.007 200 . 2.1 llJ0 30 .. 0 14 51199.990 200 2.1 1145 28.0 13 5h99.990 200 2.1 1200 28.0 20 5499.995 200 2.1 
1215 18.0 32 5500. 005 200 2.1 1230 20.0 23 5500 .010 200 2.1 12h5 20.0 20 5500. 045 200 2 . 1 1300 2080 16 55CO .015 200 2.1 1315 20 , 0 16 5500.107 200 2.1 
1330 10.0 18 5500 .125 200 2.1 1345 lOeO 16 55C•J .165 200 2.1 1400 10.0 16 r'•:•-·::i 205 :).,,'J • 210 2 o2 1415 10. 0 16 59)0 .227 210 2.~ 1430 10. 0 16 5500.260 210 2.2 

o.o 5500 .295 210 2.2 o.o 5~00.330 210 2 .2 o.o 5500.375 210 2 .2 o.o 5500 .405 210 2 .2 o.o 5500 .430 210 2 .2 

Summary 

(C) Cycles Change per 10°C Per Cent Chan-::e Per l oC 
50 t o 40 168 0. 00031 40 t o 30 47 0 .00008 30 t o 20 112 0.00022 20 t o 10 153 0 .00028 10 to O 170 0 . 00030 

4CO Volt. and l~(')('\ iTnl+ <"'::-:;::-:!.::.-::: ;-.~:.:;../.,..,-1:uou. i.;uu~c,a.m:, "throughout the 



TABLE 14 

l1;0DEL T200FK39a TRANSKITTING EQUIPHENI' 

Variation of Ambient Temperature - 5500 KC 
6J5 Tubes Replacing REN904s in Oscillator 

Amb. Rel., PA Antenna 
Temp. Hum. Frequency Ip Current 

Time (C) (%) (KC) (Ma) (Amps) - -
1015 50.0 12 5500. 790 210 2.1 
l0JO 50.0 12 5500~710 200 2.0 
1045 50.0 18 5500.675 200 2.0 
1100 50.0 18 5500.630 200 2 .. 0 

lllS 42.0 20 5500.570 200 2.05 
1130 38~0 33 5500.560 200 2 .05 
llh5 40~0 20 5SG0.520 200 2.05 
1200 40.0 18 5:,80.520 2CO 2.05 

1215 30.0 21 ssoo .510 • 200 2.os 
1230 30.0 21 5500.510 200 2.os 
1245 30.0 23 5500.510 200 2.05 
1300 JO.O 23 5500.520 200 2.05 
1315 JO.O 21 5500.530 200 2.05 

1330 20e0 10 5500 .550 200 2.05 
1345 20o0 10 ssoo.sao 200 2.05 
1h00 20.,0 10 5500.600 200 2.05 
1415 . 20.0 10 5500.630 200 2.05 

1h30 10.,0 16 5500.670 200 2.05 
1145 10.,0 16 5500.700 200 . 2.05 
1500 10,0 16 5500 . 740 200 2.05 
1515 lOoO 16 5500.775 200 2.05 

1530 o.o - 5500. 820 210 2.1 
1545 o.o 5500.860 210 2.1 
1600 o.o 5500.890 210 2 . 1 
1615 o.o 5500.900 210 2.1 
1630 o .. o 5500.905 210 2.1 

Summary 

Temperature Change (C) Cycle9 Change Per io0c Per Cent Change Per 1 CC 
I ... 

50 to 40 110 0.0002 
40 to JO 10 0.00002 
JO to 20 100 0.00018 · 
20 to 10 145 0.00026 
10 to 0 130 0,00023 

hoo Volt, and l500 Volt supplies maintained constant, t.hro11:1:hn1, +. +.ho 
.......... 



TABLE 15 

MODEL T200FK39a TRAFSllITTING EQUIP11El>Il' 

Variati on i n Relati ve Humidi ty - 5500 KC 

Amb . Rel. 
Temp. Hum. Frequency 

Ti.me (C) (%) (KC) -
lJOO 40.0 16 5499. 990 
1315 40 .. 0 16 S499e975 
1330 Lro.o 16 5499,968 
13h5 40.0 16 5499":;50 
llJOO 40 .. 0 16 5499.940 

1h15 40.0 87 5499.800 
1h30 40o0 90 54S'Ya 779 
lhh5 40.0 93 51.+?9 -735 
1500 40.0 93 5499. 715 
1515 40.0 93 5499. 705 

1530 40. 0 23 5499. 840 
1545 40.0 16 5499. 875 
1600 40.0 16 5499. 880 
1615 40.0 16 5499. 880 
1630 40.0 16 5499. 880 

Frequency at end of first test peri od: 5499 .. 940 KC 
Frequency of greatest -subsequent change ~ 5499. 705 KC 
La.ximum frequency change: 235 cycl es or 0 . 00L1J per cent 

TABLE 16 

I.:ODEL T200FK39a TP..ANSEI 'ITING EQUIPMENI' 

Change from Continuously Keyed Cond;i.tion t o 
Intermittently !(eyed Condi t i on 

' 

PA Antenna 
Ip Current 

(Ea) (Amps) 

200 2.1 
200 2.1 
200 2.1 
200 2 .1 
200 2.1 

200 2.1 
200 2 .1 
200 2.1 
200 2 .1 
200 2.1 

200 2.1 
200 2.1 
200 2 .. 1 
200 2.1 
200 2.1 

.frequency at End 
of 30 Linut es 

Continuous Keying Frequency Change 
(I~C) • 

Fr equency at End of 
10-Second Dash after 

20-1:i nute Pause 
(KC) ----'------- Cycles Per Cent 

6000.500 6000. 600 100 0.0017 



TABLE 17 

t :ODEL T200FK39a TRAi.fSMITTING EQUIPMENI' 

Change from Key Locked to Intermitttently Keyed Conditi on 

Frequency a t End 
of 10 Minutes 

Key-Locked Period 
(Kc) 

5500.000 

ii'requency at End 
of 10- Second Dash 
20 minutes later 

(Kc) 

5500.740 

Frequency Change 
Cycles Per Cent 

740 0.0134 
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~ PLATE MA 

FREQUENCY SETTING DI AL 
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XMTR T200 FK39a - LEFT FRONT. 
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' 
GROU~ANTENNA CONNECTION 

I -.:~ .. ., 

, ~ ~ 

"q.r, . 

FREQUENCY ... .....,~ :,. . . ,r 

STANDARD 'I 

• "O • 
,u ' PRINTED ON THE INSIDE ,.'•~-
L 

~ OF THE DOOR OF UNIT I< '\ 

IS THE CORRECT FREQ- \ ' UENCY FOR CALIBRAT- •' . "l 
ING THE XMTR AGAINST 

~ . 
~ 

ITS PARTICULAR FREQ- j •. .L, 
UENCY STANDARD. 0 

i (1') • 

--..... 

XMTR T200 FK39a - LEFT REAR. 

PLATE 3 



TEST PANEL 

l 
I 
I 

l 
l 
I 

UC&£·■==•:· • , _ a II!! 

I 
• 

--- -'"9!!! .. , ---

. 

, 

/ 

= 

L .,. 4 e: 

r-1 
dlr 

:. 

(1) 

OR NORMAL 
TUNING SWITCH 

SECTION K - FRONT. 

PLATE 4 
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( ) MONITORING UNIT 

LARGE CERAMIC CON-
DENSER IN TANK -~~,1'11!!"!'.:t:7"1, 

CIRCUIT. 

' ' 

FREQUENCY 

2 NO I.P.A. 

UN IT K DOOR OPEJt - P.A. TUBE IN REMOVAL POSIT l"ON. 

PLATE 5 



• 

CERAMIC 
CAPACITORS IN- ~ 
TANK "CIRCUIT 

LIMITER 

TEST 

HEADSET CONNECTION 

TO MONITOR PHON~ 
OPERATION 

HEADSET CONNECTION 
FOR FREQUENCY 
STANDARD 

UNIT K - DOOR OPEN. 

.EXACT f'REQUENOY TO 
SET OSCILLATOR FOR 
CORRECT XMTR FREQUENCY 

PLATE 6 



NOTE 
ROTATING SLIDING 

CONTACT 

.. 

ANTENNA AND BIAS 
SWITCH FOR NON 
RADIATION TUNING 

• 

UNIT K - LEFT SIDE~ 

""- l , 

TAPPED OUTPUT 
COUPLING CONDENS 

FINAL TANK 

PLATE 7 



AUTOMATIC TUNING MOTOR 

_ _u, ___ . 
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I 

• 

",-.~ 

~ 

I 

a~.(~) \ } Kefl: •-.ia..ft~Uffl 

II\ 0.J 1'.'\lnrlun-~ e.... ----~::l 
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FINAL 
..1----TANK 

mt:•.noot• •1189 

~t t•:1 ® r---::::~...__ ~ . D r:'\ I -
-, ' , . ~ ..s· V .! • , 

0 .. &½ 

• ( 

MECHANICAL OONTROL BARS 
FOR CHANGING AUTOMATIC 
TUNING MOTOR SWITCH. 

CONTROL FOR SWITCHING FIXED CAPACITORS IN 
AND OUT OF 2 ND 1.P.A.AND FINAL TANI< CIRCUITS. 

./2 

• 
4x 

RV12P2000 

• 
J 

2ND I.P.A . 
TANK 

-~ 
FREQUENCY STANDARD USING 
A MULTIVIBRATOR CIRCUIT AND 
A 996 t<.C. CRYSTAL. 

UNI T K - RIGHT SIDE. 

PLAT E 8 



CERAMIC 

CAPACITORS 

• • • • 

UN IT K - REAR . 

f • 

r 

,. 

INTERLOCK WITH 

FRONT DOOR 

PLATE 9 



END VIEW OF 
PICKUP LOOP 

"'-J 

I 
ANTENNA TUNNING INDICATOR PICK UP UNIT 

PLATE 10 



THIS PLATE 
COVERS THE 
I ST 1. P.A. TRIM·----,_____ . 
MER·CONOENSER f ---.... 

N.JfiMM 
FREQUENCY 
CALIBRATION ----1-------"1) 
ADJUSTMENT 

• . 

Achtungl 
Vor dem Herauulehen 
oder Einsetzen 
Scholler 4a 
ouf Stellung OOOOdrehen 

UNIT J • FRONT. 

GROUND GLASS 
SCREEN FOR 
PROJECTING 
EXPANDED 
FREQUENCY DIAL 

I SETTING, READ­
I ABLE TO 100 

CYCLES. 

APPROXIMATE 

1 BAND AND 
FREQUENCY 
INDICATOR . 

PLATE I I 



UNIT J - TO p AND LEFT SIDE 

., 

Eichmarke 
siehe 

Oberstufe 

PLATE 12 
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,., ,, 

UNIT J - TOP AMO RIGHT SIDE . 

CAM FOR OPERATING 
AUTOMATIC TUNING 
MOTOR SWITCH 

AUTOMATIC 
TUNING MOTOR 
SWITCH 

BARS TO CONTROL 
VERTICAL POSITION 
OF AUTOMATIC TUNING 
MOTOR SWITCH 

. PLATE 13 
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UNIT J - LEFT SIDE SHIELDS REMOVED. 

1 

J 

PLATE 14 
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CONTROL FOR BAND 
AND APPROXIMATE 
FREQUENCY INDICATOR. 1 

4 

#I 

BARS TO CONTROL VERTICAL 

POSITION OF AUTOMATIC TUNING 
MOTOR SWITCH . 
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AUTOMATIC TUNING MOTOR SWITCH CAM 

UNIT J - RIGHT SIDE, SHIELDS REMOVED. 

~ ------'-' 
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,WINDOW FOR 

( 
.,,,.._..,. -· _ PROJECTION OF 

1ifl. EXPANDED CAL-
IBRATED DIAL 

~~; -~~- - - _ ... ~I I FREQUENCY. 
.<. - -~ • -· ' 

~ .. 
\ \ 3 

2 

\ 
1 
8 

Ei 7 ' ~ - \ ,,,, 
(10) ◄ (11) I 

r 
, '\ 

~ RUBBER MOUNT 

....... 

I ST 1.P.A. 

1st I.P.A . AND OSCILLATOR REMOVED FROM-UNIT J - RIGHT FRONT. 



"U r 
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....J 

GANG TUNED ON CERAMIC 
SHAFT 

CERAMIC CAPACITORS FOR 
BAND CHANGING 

SILVER PLATED 
CERAMIC I ST I. P,A,___.

1 

TRIMMERS 

:)OPPER PLATED 

CERAMIC I ST I.P.A .. 
INDUCTANCE 

COPPER TUNING 
SLUG (NO CONNECTIONS) 

-
~ :;_ 

OSCILLATOR AND ' st 1.P.A. - RIGHT SIDE. 

\ 
I 

SILVER PLATED 
CERAMIC TUNING 
SWG.(NO OONNE~ 

SILVERPLATED 
CERAMIC OSGIL~ 
LATOR INDUCT· 
ANOE 

-COPPER PLATED 
CERAMIC ENDPLATE 



1st • I.P.A. AND OSCILLATOR REMOVED FROM UNIT J - LEFT SIDE. 

PLATE 18 



/ 
OPTICAL FREQUENCY 

EXPANSION UNIT 

I st• I • P.A . AND OSCILLATOR REMOVED FROM UN IT J - REAR. 

PLATE 19 



PRISMS 

CONDENSING LENS 

ADJUSTMENT OF THESE SCRE WS 

DETERMINES THE BAND SCALE 

PROJECTED 

/ 

\ 

1st 1.P.A. AND OSCILLATOR REMOVED FRO~ UNIT J - REAR VIEW. 

PLATE 20 



NOTE: 

THE GLASS ARE 

MAGNIFIED APPROX 
IMATELY 20 TIMES 
ON THE GROUND 

GLASS SCREENS. 

( 

NOTE : 
SPLIT GEARS 

1st 1.P .A. AND OSCILLATOR REMOVED FROM UNI T J 
REAR VIEW WITH COVER PLATES REMOVED FROM THE OPT ICAL SYSTEM. 

PLATE 21 
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-·· SA 24V 0.2A 300V 
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Modulat Kontrolle Schwebungslucke • Taste ,; 

000000000 
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UNIT F - FRONT VIEW 

PLATE 22 



', . Tonfrequenz 5•: 

5A24V 0,2A 300V 

, .. ,.~ ... ~ J 
♦ • ~ 

Modul a t Kontrolle Schwebungslu 

0 0 Q O Q 

UNIT F - 'FRONT VIEW - ALL CONTROL COVERS REMOVEO . 

PLATE 23 
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UM IT F - LEFT SIDE 

PLATE 2 4 
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UMIT F - RIGHT REAR 

PLATE 25 
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KEYING RELAY 

r 
H 85 • 255/80 
AUDIO AMPLIFIER AND 
MODULATORS. 
XMTR USES SUPPRESSOR 
GRID MODULATOR . 

- " 
('~ 

SEE OSCILLOSCOPE FIGURES FOR 
4 25 WORDS/MI N. OPERATION. 

OSCILLATOR 

.. ,.,... 

GASEOUS VOLTAGE 
REGULATORS 
NOTE=THESE ARE FIVE-PLATE 
TUBES AND CAN MAINTAIN FOUR 
DIFFERENT VOLTAGES AT ONE 
TIME FROM A SlNGLE POWER 

SUPPLY. 

.;. 

ST V 280/ 40 

UNIT F - LEFT FRONT, SHIELDS OFF . 



UN IT F - RIGHT SIDE SHIELDS OFF . 

PLATE 27 
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UM IT y - LEFT FRONT. 

PLATE 28 
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UNIT~-- RI GHT REAR. 

PLATE 29 
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STOI 
SAME 

• 

UNI TY - BOTTOM. 

LOCKING DEVICE (SAME ON ALL UNITS) 
IN OPEN POSITION. IT ALSO GIVES 
MECHANICAL LEVERAGE TO FORCE 
UNIT SLOWLY INTO ELECTRICAL CON· 
TACTS, THUS SAVING NECESSITY OF 
SLAMMING INTO POSITION. 



REMOTE CONTROL___.,.> 
KEYING RELAY 

, . 
• 

___ ....,~--REPLACEABLE 
FUSE HOLDERS 

UNIT Y. TOP SHlELD OFF. 

PLATE 31 



SECTION K__... 

SECTION J 

SECTION Y 

ALL CONNECTIONS FOR 
POWER SUPPLY, POWER 
CONTROL, PHONE, REMOTE 
AND HIGH SPEED KEYING 
ARE MADE IN THIS SECTION. 

IN THE SCHEMATIC 
DIAGRAM THIS 
BOTTOM SHELF IS 
CALLED UNIT Z 

XMTR MAIN FRAME AND TERMINAL BOARD - FRONT. 

PLATE 32 



!........ ri 

FREQUENCY STANDARD. PART OF UNIT K. 

4x 
RV12P2000 

PL ATE 33 



;I 

P.A. BIAS CONTROL SWITCH----

HEAD PHONE MONITORING -----
VOLUME CONTROL 

REMOTE UNIT A 

PLATE 34 



INSIDE OF REMOTE UN IT A 

PLATE 35 
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200 WATT FINAL R.S. 383 

PLATE 36 
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- V. -~ 
- r:., 
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2"~ !.P.A. ANO LIMITER TUBE 12PSOA 

PLATE 37 



NOTE= 
..------EXTRA PLATE ADDED TO 

COMPENSATE FOR CHANGE 
IN CAPACITANCE DUE TO 
EXPANSION CAUSED BY 
CHANGES IN TEMPERATURE. 

1s t !.P.A. AND OSCILLATOR TUBE REN 90~ 

PLATE 38 



XMTR BEING KEYED Bt A BOEHME AUTOMATIC KEVER 
USING ONE CONTACT AT 20 WORDS PER MINUTE. THE 
OSCILLOSCOPE IS CONNECTED TO THE FINAL. 

XMTR BEING KEYED BY A BOEHME AUTOMATIC KEVER US ING ONE 
CONTACT AT ~25 WORDS PER MINUTE , THE OSCILLOSCOPE WAS 
CONNECTED TO THE FINAL. THE TYPE OF DUMMY LOAD DOES HOT 
EFFECT THE SHAPE OF THE FIGURE IN AHY OF THESE CONDI TIONS 

PLATE 39 



XMTR BEING KEYED BY A BOEHME AUTOMATIC KEYER 
USING ONE CONTACT AT ~25 WORDS PER Ml~U TE . THE 
OSCILLOSCOPE WAS CONNECTED TO THE FIN AL . 

XMTR BEIHG KEYED BY A BOEHME AUTOMATIC KEYER 
USING ONE CONTACT 50 WORDS PER MINUTE. THE 
OSCILLOSCOPE WAS CONNECTED TO THE FINAL. 

PLATE 40 



XMTR BE ING KEYED -BY A BOEHME AUTOMATIC KEVER US I NG ONE CONTACT AT 50 WORDS PER kl NUTE. THE 
OSCILLOSCOPE WAS CONNECTED TO THE OSCI LLATOR-. THE OSCILLATOR WAS NOT ENERGIZING THE REST OF TRE CIRCUIT. 

XMTR BE ING KEYED BY A BOEHME AUTOMATIC KEVER USI NG ONE CONTACT 20 WORDS PER MINUTE. THE OSCILLOSCOPE WAS CONNECTED TO THE OSCILLATOR DURING NORMAL OPERATION. THE FREQUENCY DOES NOT EFFECT THE 
SHAPE OF THE FIGURE. 

PLATE 41 I 
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