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DEC.LASSIFIEO 

1 . General 

The Model Y.AZ radio transmitting equipment is designed to provide commun­
ication between ship stations using either voic€ ftodulation or keyed 
mew - emission. Connection:: for standal'd remote control units are pro­
vided so that operation of the power and keying circuits can be controlled 
either at the transmitter or from a point remotely located on·shipboard . 

The transmitts r provid€s a ~inimum of 38 ~atts of radio frecuency power 
into the coaxial transmission line at any freouency in the range from 
225 to 400 megacycles. 

A power source of 115 volts , 6U cycles, 1 phase is required for opera­
tion of the equipment . 

2. Specifications 

Frequency range 

R. F. power output 

Supply voltage 

SUpply line input power 

Modulation capability 

Audio frequency r esponse 

Overall harmonic distortion 
with 70% mod. 

Noise level 

Noise level with vibration 

Audio leYel control 

Dimensions : Transmitter 
Antenna 

Weight: Transmit t-er 
Antenna 

Overall frequency stability: 

225 to 400 megacycles 

38 watts at 40v Mc. 
62 watts at 225 Mc. 

110 volts, 60 cycle, 1 phase 

8W watts 

80p at audio input level of 0 .6 to 
6.o milliwatts 

~ 1 D.B . from 300 to 3500 cycles 

8.5;i, at 225 Mc ., 12.5:;o at 400 i:c. 

42 D.B . below 70fo modulation 

34 D.B. II II II 

65 to 70~ modulation with 10 D.B. 
input change 

24 11 wide x 4011 high x 2011 deep 
34½ 11 wide x 24-3/4 11 high 

535 pounds 
35 pounds 

. 228~ at 400 Mes. 
• 231% at JOO 1:cs. 
,192:<i at 225 Mes . 
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The following factors ar~ incluaed in calculating the overall freqiency 
stability : 

Ambient temperature change Oto 50° C. 
Relative humidity change 30 to 95~. 
Line voltage change~ 10%. 
Cold start (filaments on for one hour before plate) . . 
Vibration and shock . 
;a,vemeter dial backlash and reset. 

A complete tabulation of frequency stability figures is included in the 
appendix. 

Curves showmg further characteristics of the transmitter and antenna ar~ 
shown in Figures 1, 2, and 3 , Frequency calibration curves are given in 
Figure 1 . Power output and efficiency measured at the transmitter are 
shown in Figure 2. In Figure 3 are shovm the impedance of the antenna 
and the percentage reflection over the fruqucncy range. 

3 , Description of Transmitter 

(a) The transmitter is contained in a metal frame which is mount~d 
on four shock mountings attached to a base plate which can be bolted to a 
deck. Removable side, back, and front panels provide shielding of radio 
circuits and protection to operating personnel, A door at t hL bottom of 
the front panel gives access to the main terminal board and to those power 
controls which are used i..'1.frequently . All other controls and all indica­
ting devices are mounted on the front panel. A receptacle on top of th€ 
transmitter provides a connection for a coaxial transmission line to the 
ant.:,nna. Provision i s a.lso made for coupling to the rE:ct:iver . 

(b) The transmitter housing contains a rao.io frE:quency unit, an audio 
amplifier and modulator unit, a high volt3.ge plate rectifier, a low voltage 
plate rectifier, a dry disk rectifier for control purposes, and such relays 
and components as are necessary for control of power dnd keying circuits . 
The audio unit and the low voltage rccti.rier unit are .mounted on angles 
and held in place by thumb screws so that they can be easily remOVtd by 
taking off a s ide panel. The radi o f r equency unit is made accessible by 
removi ng the front panel. 

(c) The radio frequency unit consists of a self- excited o~cillator 
having conc~ntric lines as tuning E:lements and using three type 8025 
tri ode tubes connected in parallel. Tuning control s are provided for vary­
ing the length of the grid- plate line which is the main frequency determin­
ing element and the length of the grid- filament line which servss as a 
f eedback control . The antenna coupling is geared to the main oscillator 
tuni ng control providing proper coupling to the ant~nna ovLr the fre­
quency range. The resonant lines arc made up of three concsntric sections, 
the inner section being connected to the fil'3.IDent through bypass condensers 
C40, C41, and C42, the mtcrmediate section to the grids and the outer 
section to the plates of the tubes through bypass condenser C43 , This 
connection puts the outer cylinder at ground potential with respect to 
both D.O . and R.F. voltages, A shorting plunger between the grid and the 
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plate cylinders proviaE.s the main frtqu~ncy control jnc a second plunger 
shorting the grid and filamE.nt cylinders provides a means of adjusting 
the excitation. The bia.s voltage. for the tubes is obtainc.d from com­
bim:d grid leak and c:1thodE. resistors, fill and R57, which are connected 
to th€ ce:nt€.r tap of the filament trmsformcr, T5, thus putting this ·.vind­
ing above, ground potential by a voltage equal to thE- grid bi~s. The 
filaments of thE- tubes are bypassE-d to thE":. top of the filam1..,nt line , and 
the filament leads are brought down inside the line through close fitting 
brass tubing, \lhich holc:s the lead in position as wt.11 as providfr1g addi­
tional bypassing action . The pl~te voltage connection is m~de to a tcrrr,in­
al on top of the cap , thE. terminal connecting to a metal plate which scrvt.s 
as one side of the plate bypass condE.nser. This plate holds the tube plate 
clips and is underneath the cap and insulated from it so that plate voltage 
is exposed only at the terminal an~ the tube clips. 

(d) The frequency det<.rrcining elE.ments are constructt.d of Invar . 
Invar has a very low linear coefficient of therrr.al expansion, and these 
parts , when ~ilve.r plated, provides. low resistanct- p2.tn for the:. radio 
frequency currents. The use of Invar reduces frE-quency drift, caused by 
t~mperatur~ change, to a mini.mum. 

(€) A blo.,er mounted in the top of the tran~mittcr fr'.3.me provides 
forced air cooling for thv thre0 oscillator tubE.s. 

(f) Power output from the oscillator is obtained from a coupling 
loop mount~d on th~ grid-plate shorting plunger and connecting to a 50 
ohm coaxial transmission line.. This linE- comes out of thv bottom of 
thE. oscillator anc. is connE::cted to 3.n antr...nna change.-ovE-r switch to which 
the receiver also connects. The output fitting accomodatcs a 7/8 inch 
50 ohm solid dielectric transmission linE. wr.ich ccnnects to thE. ant..,nna. 
Coupling is varied automatically ¼ith thE: grid- plqtE. tuning. 

(g) A wav'-'rr.etcr is built into th0 unit for u~e in setting th~ oscil­
lator on the. c.esircd frE.oue.ncy. Its tuning t..lement is a qu'lrter- w .Ve con­
centric line adjust1ble ovt..r th0 ire u.:.ncy range by m1..ans of a front pan­
el control. A probv inserted through the outer cylinder of the tr1nsmit­
ter oscillator into its grid-pl~tv cavity, at th~ end of a short length 
of coaxial transmission lin"', provides rac.io fr:c..-c-u ... ncy pickup for the 
1·;av€.metcr. This voltag'" is rectified by a typ6 955 acorn tubt-, Vl4, and 
the current is rr.c.3.sured on a ·.'3.vemehr indicator M4. The wave.meter ele­
ments are constructed of silver plated Invar. A dessicator is provided 
to minimize effects 01 humidity changes. 

(h) The oscillator is plate modulated by two type 845 triode tubes, 
V9 and Vl0, connut1..d in parallel ana opt-rating as Class A 3J!lplifit-rs. 
The modulator tubes ans prect.dE:d by thrcG oJ11pliiicr stagBs using .,_ type 
1612 tube, V6, as first audio amplifie:r anC: a typE. 6SN7 double triode 
tube, VS, as the int~rmcdiate and driver st~ges . A s~cond typ~ 6SN7 
tube, V7, provides 3 voltag1:, •1hich is applied to tn'-' gria or ths:: first amp­
lifier tube for autom~tic level control to pr~v~nt exce2sive modulation. 
Part of tho voltag~ from the audio amplifier is fed into ~n ~11JC4.i3ry 
amplifier tube, Vl.3, which is a type. 6AC7, which in turn fucts a sE:cond 
st-ige, Vl2, Ufing ::J. typ._ 6V6 tube to provide sic.eton"' volt:.gc. 

(i) A type 6SN7 tub , Vll, is uscc. as an :1udio oscillator for tlC/1 
transmission and ~s ~ ricl~y tub~ in th~ .eying circuit. Th~ delay tube 
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keeps the earner on for abrut five seconds after the key is up . 

(j) The voltage far the plate and screen o: all low po,,er stages 
is obtained frCJn a single phase. full wave rec ifier us1ng a SUlG hirh 
vacuum t ube. Vl. The pl ate vol tage for the modulat or and oscillator 
tubes is provided by a rectifier using 4 type 1616 tubes, V2 , V3 , Vu , 
and V5, in a single phase full wave circuit. 

(k) Photographs of the transmitter are shov,n in Plates 1 to 5, 

4. .Antenna 

( a) A broad band antenna j_s provided which covers the entir e range 
of 225 to LOO ; c . witrout adjustment . I n fact . its characteristics are 
suitable for tranSJTJission and reception over the f r equency range of 150 
to 800 ~•c . Over the 225- L.OO "c . band, the antenna ,-.ill +errninat.e the ')0 
ohm transmission l~ne in an i~pcrlance ranring fror LO to 63 ohrrs . T~is 
causes a reflection on the line of not more than 17 percent at a11y fre­
qu:c:ncy in the 225- l.iOO 1 'c . band . 

(b) The antenna consists of a combination of a ccne and a cylind-rical 
radiator above a conical groundplane . The 80lid dielectric transmission 
line is c rupled + o an exp anded section of So ohlr. air dielectric line . This 
expanded sectj on provicles a rountin:; for the complete an ... enna as well 
as the radiator . The out side conductor of the expanded section of bne 
folds back on itself in the fonn of a cone. thus forming the groundplane . 
'fhe center co::ductor . afte1· passing throulh an insulator, flares out in 
the form of another cone and then extends vertically to form the cylind­
rical portion . The included angle between the two conical section is l.i.5°. 

(c) The field pattern of t.n1;; antenna taken at JOO lfc , shows one 
wide lobe with maxi mum at 42° above the horizontal. In a plane perpendi c­
ular to the axis, the field i.'1tensity is about one half the maximum noted . 
The field pattern is vertically polari zed . 

( d) A photograph of the antenna is shown on Plate 6. 

5. Operation 

(a) A suJply voltage of 115 volts, 60 cycles, 1 Dhase is connected 
to the terr.inals on the ~ain board . The emer gencv switch. Sl, is in the 
main line and controls the 110 volt 60 cycle input . Th~ push button switch. 
S3 , operates tre relay which turns ~he filaments on ~nd off . About 20 sec­
onds arc required after the start b1tton is pushed for t'.'1P tu'hes to he-t. 
Filament vol tae;e is indicat .. ~d by the voltmeter , v1, a:r4 can 'b, ar1just orl hy 
r heost.'}t RlO on the pan·-.:1 behind tl'l0 door at +,ht~ ,.,,ottom of the front tr~ns­
m,ttar panel. 

(b) Jf voJce comrnwication is desired. it is only neccss~r v to rewove 
the hand set from thu hook and :r•: ss th~ hand set switch v1hen t al'l<inf" . 
If mew is desiT't:::cl . thE hand sat is not used. Operation of either t "' trans­
mitter test k8y or th~ hand tel egraph key connected externally. turns on 
the carrier . ThJ modulation level i n either case can ba set bi· means 
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of control R28, as shown on mocul~tion indic'ltor 1,G. 

(c) Addition~l front p~nc.l controls 'lnd indic9.tors includes. local-
remote switch, S4, ~ power output switch, S5, a rel~y shorting switch, 

S2, a power indic1tor lamp, Pl, a carri_r indicator l:illlp, P2, oscill.tor 
pl3t~ current meter, M2, sid<-tonc volum<- control, R39, 

6. Tuning 

{a) To set the oscillator on a given fr~~ucnay, a built- in ctlibr~tcd 
wavcmetcr couplE.d to tre oscillator is proviciE.d. The. wJ.vcmt-tcr di3.l i!:: .first 
set to thE. dcsirE.d frequency ~s read on~ cr<libration curve . Th"' oscill tor 
cathode-grid tuning di~l is s_t to th"- r~ading shovm on its curve for the 
same frcQu~ncy. The oscill ,tor ~rid- platE- tuning Ci.ial is th1.,n :i.ajustc.d 
until the maxi.mum. rt.ading of the w::.ve,m(..tt.r indic':l.tor m"'t ... r is obt-ine:.d. 
The grid-phL tun.i.ng control is 3.lso gored to the output coupling loop 
so that the. propa loading is obtained 1utom:..tic9.lly _t th.__ giv¥n fr<-cu--ncy . 
An 9.pproxim'.ltcd c:i.libr5.tion curv·- for th.: grid-pl3.tc tuning ai3.l is giVE;n 
so th:'1.t it is possible to s0t this control with plate. power off; tht:n only 
a slight tr:imrning is required when power is 'lppli~d. 

(b) To prevent excessive pl:..t ... curr<.nt whilE. tuning tht- tr . .m,comitt ... r 
or to rcduc.:. the power output, :;. t :;.p switch is providt2.d ,vhich allows stc.ps 
of &pprox.imatc.ly 25, 50, 7-5, or 100% of ful-1· output . 

7, Conclusions and R CCOill!!l<--ndations 

(=1.) The equipm1::.nt d..,8cribed mc:1...ts th1.. rE-quiremrnts !:l,t 1.J.p for it 
in most rE:.spects '.l.nd should prove s::tisf1.ctory for w.,val S..rvicc. . 

The. following r<.:.commc.ndations, howcvt-r , -.:.rt. m.:::.dE:: for improvcmc:.nt of the 
equipm<-nt if comrr:erci:?..l production is contwnpl,t~d. 

(1) B6tte.r;intc.rn_,l,rcgul'.).tion of th"' fil::t.m"'nt vo::..t ..a.5t. :md 
plat~ volt'3.g~ of tht2. oscill~tcr should b~ provid~d . At prcs-
1::.nt, 3n extirn~l rcgul~ting trmsformer is ur1..d. 

(2) The ::.ntt-nna coupling loop should b._ tuntd by m1..?.n1c of =t 

stub to provid:... optimum inpu.t to th... .;,nt~nn~. Th.., oscil­
lator fil'l.mcnt tuning control c~n b.., v:i.min~tL-d, -nd this ~djust­
mE-nt gcar~d to th~ oscill~tor tuning, thus providing single 
dial control of frequency . A sc.cond dial may be required 
for the antenn~ tuning stub. 

(3) The us _ of D.C. instc~d of h .C. for th~ co~l of th~ ~nt"'n­
n<? changc:.-ovE-r re:1'3.y ·Nill zivc cui<-tcr o-er.ition . 

(4) The srock mounts on th .... tn.nsmittc.r should b1., stii'fu1vd, un­
less a cle1r~nce of 3 i.1ch0s or rr.or~ c~n be ~llow .... d on ~11 sides 
of tht- fr3.lll<. . 

(5) The 1.vc:ight should b'-- r .. duc1.,.c _s rz.uch :i.s possible by th~ sub­
stitution of '.Ll.ill,.inum for stc,,c.l, p-rticul3.rly in the fr2mt:work. 
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(b) It is btlicvcd th~t tht frequ~ncy stability figur~s ~iv~n for the 
temperature, cold start, _nd line volt:g~ v1.ri~tions could be m~teri~lly 

. improved by iurther dtv~lopm~nt. 

- 6 -
DECLASSIFIED 









-
~-._, , 

~ 



MODEL X.AZ TRANSMITTER - FRONT VIE1-V 
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MODEL XAZ TRANSMITTER - FRONT VIEW PANEL REMOVED 
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MODEL XAZ TRANSMITTER - LEFT SIDE VIEW 
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MODEL XAZ TRANSMITT~R - RIGHT SIDE VIEW 
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MODEL XAZ TRANSMITTER - REAR VIEW 
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BROAD BAND ANTENNA MK. III FOR MODEL XAZ TRANSMITTER 
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APPENDIX 

FRLQUENCY STABILITY OF OSCILLATOR 

Percentage Frequency Change 

400Mcs . 300Mcs . 225l~cs . 
Change. of ambient temperature. 
o to 50°c . . 053 
-15° to o0 c. .042 

Change of humidity 
30% to 95% . 0061 

Linc voltag~ v~ri~tion 
tl0% (5 min . period) .138 

Same. test wi th regulate.d input . 016 
Same, test with ngulat0d filamE-n'j:. . 044 

vol tage only 

Cold star t (filaments ~n for 20 s~~onos bGforc plate.) 
Me.asurcd on hcte.rodyne meter 

1st 20 seconds .185 
Del ay of 1 or 2 seconds at st~rt while 
tuning to signal. 

1st minute 
Total drift 
(1st 15 mihutes) 

Using Recorder - Total drift ( at. 24-51~ . ) 

. 234 

. 263 

Cold start (i ile.rne.nts on for 1 hour bdor·.__ pl3tE.) 
{l.st 20 SE.COnds) .107 

1st minute 

Total drift (:1 st 5 .min . ) 

Using Recorder - Tote..l drir't 

Change of tubes 
Set #1 
Set #2 

DE.tuning of Circui ts 

( at 245Hc•, ) 

Antenna Coupling ~5 div. 
Oscillator grid- c~thode !5 div. 

Oscillator Tuning Contr ol 
Backl as h 

DECLASSIFIEC' 

.119 

.123 

1.66 
.16 

. 077 

.020 

.054 
(4,0 'dial 

div.) 

-.025 
.012 

.U045 

.090 

. UlO 

. 023 

.166 

. 222 

. 251 

.JJ 

.102 

.118 

.120 

.15 

.048 

. 009 

.023 
(4 ,0 'dial 

div.) 

-. 055 
. 002 

. 0065 

.063 

. c.,05 

.016 

. 081 

.118 

.154 

. 061 

. 073 

. 081 

1.09 
.13 

.028 

.008 

. 012 
(2,J dia~ 

div; 
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Oscillator Tuni hg Control (Cont.) 
Reset 

Power output switch 
75% power 
50% II 

25% ,, 

Inclination ±450 
Front to Back per cycl~ 

Side to Side p~r cyclE 

Front to Back½ hr. p~riod 

Side to Side½ hr- period 

Vibration 
£hr. period 

~ 
~Applied at Rear 

.A_P.pli~d ,on Left Side Shock 
II 

II ,, 
It 

II 

ll:lx. 
Av. 
11:lx. 
Av. 

#1) 
2) 
3) 
4) 
5) 
6) 

Av.) 

percentap,e Frequency Change 
400:Mcs . 300Mcs. 2251:cs. 

. 0013 .0006 0 
(0 .1 dial (0 .1 dial 0 

div. ) div.) 

. 049 . 0185 .0054 

.079 .030 .0047 

.096 .027 .0020 

400Mcs. 245hlcs. 
. 0026 
.002 

.0017 . Ou73 

.0014 .0033 
.0004 

.0()78 .Uv4l 

.021 .0069 

Shock #1) .0012 
II 2) . 0024 

Av.) . 0018 

. 020 Shock #1) . 016 

.010 II 2) . 002 

.007 II 3) .0016 

.009 Av.) .0065 
0 
0 

.0081 

FREQUENCY STABILITY OF iAVEJ.ffiTER 

Wavemeter Tuning Control 
Backiasfi 

Reset 

Ambient Tt..lilptratur~ Ch~nge 
-15° to 50°c. 

Humidity Change 
30% to 95~ 

- ';LASSIFIED 

percentage Frequency Chan~e 
4ocmes. :;oor.:es. ~2 ~.1co •. 

.014 .013 .0076 
( 1.8 Dial (1.9tt}ial (l.JDial 

Div.) Div,) Div. 

.0008 .0008 .0003 
(0 . lDial ( 0 . 1 Dial (0.1 f)ial 

Div.) Div.) Div.) 

.034 .019 .021 

.010 .0091 .0027 



- OEClASSIFIE 

vN.1' 

(~ O"C\' <YCN 

- .. ti ..._'i...l..O,r:,v - r .. 

t 

DECLASSIFIED 

I If-

I. -.• .. 
• + ' .~ . .. \\ 

C/i! 

i.__:' • \.I j 
~ 

L,:J 

' "NM 

~ 

"' \ , 
...... 

pl. 

L 
L 

,(.) 
0 "< 
< .. ,.,._~ 

,---(" -f~ 
•v .-g 

l 

~ , 
\'1\,\\1 ",\\, 

., 

1 r 
f 

: '< 
/ 

>; \ 
,! . 

' ~ OCM 

\,t . ,,,.,, 
r -, 

-<-

I' ,l 

u '..3$ 

-,. 
.. 

'· 
It 
/I 

I . 
f ... 
r 

.,, I 
~ 

I /.,: 
T,iJ r~'1"~~Q~~6\f! 

l_ ~ ~ l ;_ 
.,.-1 I' .... 

"?. - -t ;; 

----



J 

t 
'N. f ~ ' 

J 
{P.~5,\ 

I 
, ~} 

I • •• 

I 
-.. 

I 

. I 

I .. 
---,. 

' r 
I 

1:, 

I • I I ~1 · 

A,/ " 
I I 
I 

I I I I 
I 

I I I 
I . 
• ♦ I 

I I I 

~ f' ,, 
[ ~1• - ::: t- - I 

- f ~-~,. ()M•~:• r I:• J 

le~,: .. I : 
'." ,r~~,,• • I 

[ :-,.'-'i I 
j- J 

I ,• 

I• • 

I ' ~ -,__ 

CN[CltO 

tJ...I A>ATIUN 7A 1 t ' 

J\'i. ' •· IO ' N t,n,_ 

I 

APPROVAL 

/ . .._ 

u. s •ov•t R•Sl•Ar.H I A8,•HAll)RY 
kt[I' ~lit, flt:. 

T-,ANSMIT''F tl 

~"~L Xfl/ fl:UPl:. 'IT 

. [' --,i..JJ.. _ Jt[flJUNCE ~UM8tfl 

, .i:- --:!J Ir.> 
_ __ c L.______J _ __ P_ L_A:-::T-::::-::E=-8-:-' 


