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•r -6 to NJ\VSIIIPS 911+<)0 UNCLASSIFIED DATE 28 Dec. 1959 

TE!>lPORARY CORR8CTION T-6 TO THE TECHNICAL Y.ANUAL FOR 
FREQUENCY SHIFT CONVERTER-COMPARATOR GROUP AN/URA-8B 
AND FREQUENCY SHIFT CONVERTER CV-89A/URA-8A NAVSHIPS 91490 

This temporary correction is in effect after Field Change No. 2-
AN/URA-8A, AN/URA-8B has been made. Therefore, do not correct the 
manual until the Field Change has been made. 

This temporary correction changes the manual to reflect the equipment 
changes made by Field Change 3.:::... AN/URA-8A, AN/URA-8B. The Field 
Change applies to all sets and its purpose is to increase teletype 
loop current to the required minimum of 6o ma for proper operation of 
teletype equipment. It also cancels Field Change #1 to the AN/URA-8A, 
8B equipments 'Which is no longer considered desirable. 

Make the following pen and ink corrections. The correction sheet should 
then be inserted in the book directly following the front cover as a 
permanent record. 

PAGE 
NO 

2-5 

2-6 

CHANGE Tit 
EFFECT 

Orig. 

Orig. 

Correction T-6 

PARA & LINE OR 
FIG & LOCATION 

2b(l) 

2b(5) 

38 
thru 

41 

end 

UNCLJ\SSIFIED 

ACTION 

Delete these lines 'Which state "V202 
is an OA2 regulator tube which regu­
lates the voltage applied to the plate 
of the first oscillator tube V20l.A. 
This OA2 holds the voltage to within 
two volts of its working voltage 
(approximately 150 volts)." 

Add a new paragraph directly following 
the last line of Electronic Relay 
Theory which states, "V202 is an OA2 
regulator tube 'Which regulates the 
voltage at the screen grids of V-207 
and V-208 and keeps it from exceeding 
150 volts during the spacing condition 
of teletype keying and protects the 
screen grids from overheating when 
plate voltage is removed ("\men patch 
cords are removed from teletype patch­
panel). Limiting the screen grid 
voltage to 150 volts also has the 
effect of reducing the spacing current 
in the telet~~e loop circuit to less 
than one milliampere." 

1 (of 6 p...'l.ges) 



IWrE 28 Dec. 1959 

PAGE 
J.CL 

5-21 

5-26 

CIWilE IB 
E1f1i'lir.r 

Orig. 

Orig. 

2 (of' 6 pases) 

UliCLASSD'IED 1'..::.2_ to BVSHIPS 91490 

PARA & I.I11E OR 
FIG & LOCATION 

5-9 E-201 

5-9 E-201 

5-14 E-702 

AC'l'IOII 

at terminal board E-201 cross out 
R-234 &Dd draw a jumper across ita 
terminals. 

On terminal board E-201 draw a 
resistor, R-238, connected be­
tween junction of' R-206 and 
R-207 to R-213 (bl.&Dlt end) • 

at terminal board E-702 cross 
out R-719 and draw a jumper across 
its terminals.' 

UliCLASSD'IED Correction 1' ...::§_ 

1/" 
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T±_ to BAVSHIPS 91490 UNCLASSIFIED 

PAGE 
llO 

5-26 

CRAl'lGE IN 
EFFECT 

Orig. 

5-29, Orig. 
5-~ 

PARA & LIRE OR 
FIG & LOCATION 

5-14 E-701 

5-17 Oac .}(eyer 
Sub-Unit 

*~'tO"'' 
33\( 

DA.TE 28 Dec. 1959 

ACTIOK 

On terminal board E-701 draw a 
resistor, R-747, connected between 
junction o~ R-732 and R-739 to 
R-729 (end nearest R-727). 

0 
c-

1 

w 

0 

0 

Correct the Frequency Shift Converter 
CV-89/URA-BA Schematic Diagram as 
abovn in partial sehe~~atic below: 

Partial Schematic 
OOCTILATOR KEYER SUB-UNIT 

*BOTE: It Field Change 1/=1 which converts R-207 f'rca 33K obms to lOIC oluls 
bas not been accc.:pliabed the revision o~ this resistor to 33K 
oa.s is not applicable. 

Correction T -6 UNCLASSD'IED 3 (o~ 6 pages) 



DATE 28 De.c. 1959 

PAGE 
NO 

5-31, 
5-32 

CHANGE IN 
EFFECT 

Orig. 

UNCLASSIFIED T_-:2._ to HAVSHIPS 91490 

PARA & LINE OR 
FIG & LOCATION 

5-18 Selector 
Sub-Unit 

ACTION 

Correct the Ccmparator CM-22/ 
URA-8A Schematic Diagram as shown 
in partial schematic below: 

~"lZ~ 

.1\"'K 

R'72'2. 

*R'130~ '"~ 331< 10 I ~'M'f~ ( _._l I <;f I{ _ 

:!>300 .::7l 
i<"' 1.0 
~60 

R'll9.h 
'3340 

Partial Schematic 
SELECTOR SUB-UNIT 

v?og ............... 

*BOTE: If Field Change #1 which converts R-7)) f'ran 33K cilms to lOK dlms 
has not been accomplished the revision of this resistor to 33K ohms 
is not applicable. 

5-35, 
5-36 

Orig. 

4 {of 6 p88es) 

5-20 Correct Oscillator Keyer Sub-Unit 
Wiring Diagram as follows: 
(a) Redraw wire 26 showing it 
going :from "V-202 terminal 1 to 
V-207 terminal 6" instead of from 
''V-:202 te:rminal 1 to R-206". 
(b) Add a resistor, R-238, on 
terminal board E-201 and show it 
connected from R-213 (end on which 
wires 3 and 4 are nov connected) 
and junction of R-206 and R-207. 
{c) On Terminal Board E-rol -!Ldd a 
jum;per wire across R-234 and cross 
R-234 out. 
(d) On wire table change "Point to 
Point" infol"'l8.t1on concerning wire 
26 to read "V202(1) ro Y207( 6)" 
instead of "V202(1) ro B206". 

UNCLASSIFIED Correction T.::.§_ 

r 
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T-6 i;o NAVSIIIP3 91490 UNCLI\SSIFIED ~TE 28 Dec. 1959 

PAGE 
NO 

5-45, 
5-46 

6-19 

CHANGE IN 
EfFgc'l' 

Orig. 

Orig. 

PARA & LINE OR 
FIG & LOCATION 

5-25 

ACTION 

Correct Selector Sub-Unit Wiring 
Diagram as follows: 
(a) On Terminal Board E-702 add a 
jumper across R-719 and cross R-719 
out 
(b) Redraw wire 4o showing it going 
from "V-710 terminal 5 to V-708 
terminal 6" instead of f,.rom "V-710 
tenninal 5 to R-729". 
(c) Add a resist~r, R-747, on terminal 
board E-701 and Show it·connected from 
junction of R-729 and R-730 to 
junction of R-732 and R-739· 
(d) On wire table change "Point to 
Point" information concerning wire 1!o 
to read "V-708-6 TO V-710-5" instead 
of "R729 TO V710-5". 

Change data under Locating Function for 
R207 to read "V:20lA Series Dropping" 
instead o;f "V202 Serie.s Dropping" • 

NOTE: If Field Change Ill which converts R207 from 33K ohms to lOK ohms has 
not been accomplished delete the following step as it will be 
inapplicable and proceed to the next step. 

6-21 Orig. 

6-23 Orig. 

Correction T-6 

Change data for R-:207 in the columns 
concerned: Column (2) change "10,000" 
to "33,000", Column (4) change 
"RC42BF103K" to "RC4oBF333K", Column 
(5) change "Nl6-R-50283-529" to 
"Nl6-R-50418-551", and Column (7) add 
RC-264. 

Add the following information directly 
following R-237 in the 9 columns 
concerned: (1) R-238, (2) RESISTOR, 
fixed: composition; 56ooo ohms, + 10~, 
1 ~tt, (3) V201A Plate Bleeder,-
(4) N5905-299-2011, (5) --{ (6) --, 
(7) --, (8) R238, R747, (9J 3. 

(a) Change data under Locating Function 
for R730 to read "V705A Series Dropping" 
instead of "V710 Series Dropping". 

UNCU\S::>IFIED 5 (of 6 pages) 



DATE 28 Dec. 1959 

PAGE 
NO 

6-24 

6-zr 

6-29 

CHANGE IN 
EFFECT 

Orig. 

Orig. 

Orig. 

6 (of' 6 pages) 

UNCLASSIFIED T ...::2.._ to NAVSHIPS 91490 

PARA & LINE OR 
FIG & LOCATION ACTION 

(a) Add the following information 
directly following R746 in the first 
3 columns concerned: (1) R747, 
(2) Same as R238, (3) V705A Plate 
Bleeder. 

Change data under Locating Function 
for V202 to read "":." ....... cage 
Regulator for V207 and V20~ Screen 
Voltage" instead of "Voltage 
Regulator for V2ClA Plate Supply". 

Change data under Locating 
Function for V710 to read "Voltage 
Regulator for V708 and V709 Screen 
Voltage" instead of "Voltage 
Regulator for Plate of V705A". 

UNCLJ\S:~IFJ@ Correction T ..=Q_ 

G31845 

' 
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Temporary Correction T -4 to Ins tru ctitm Book for C 

Frequency Shift Converter-Comparator Group AN/URA-88 and Frequency Shift Converter CV-89A/URA-3A -, 
NAVSHIPS 91490 

. . 

The change of tube V204 from a type 12AU7 to a 12AX7 has been made on all equipments manufactured 
under Contract N Obsr 64205 . Serial numbers of the changed prime equipments are 3147 through 4072. Serial num­

bers of the changed major component CV-89A/URA-8A are 6644 through 8494. 
This change was effected to provide a better operating margin when using 10-cycle shift deviation. It is 

therefore recommended that this change be made on all A N/URA-8B equipments in the field when 10-cycle 
deviation is employed. 

Make the following changes in this Instruction Book: 

Page 

1-9 

5-3 

5-7 

5-15 

5-29, 
5-30 

6-27 

6-28 

Revision 

Table 1-5. Change quantity of 12AX7 from 8 to 10 (line 1) and from 10 to 12 (line 3). 

Change quantity of 12AU7 from 8 to 6 (line 1) and from 11 to 9 (line 3). 

Paragraph c. A dd: 

CAUTION 

Do not replace type 12AU7 tubes with their 
reliable version type 5814 unless continued 
operation is more important than damage to the 
equipment. The higher filament current drain of 
the 5814 can ov erload and damage power supply 
components. 

Figure 5-3. Change V204 to type 12AX7. 

Table 5-6. Change V204 to type 12AX7. 

Figure 5-17. Change V204A and V204B to 1/2 12AX7. 

In column 8 of VlOl add V204 and in column 9 change quantity from 10 to 12. 
In column 8 of V102 delete V204 and in column 9 change quantity from 11 to 9 • 

Change V204 to read "Same as VIOl". 

T-4 Page 1 of 1 
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\ 
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Temporary Correction T -2 to 
Instruction Book for 

12 Sept. 1954 

Frequency Shift Converter-Comparator Group AN/URA-88 and 
Frequency Shift Converter CV-89A/URA-8A 

NAVSHIPS 91490 

MAKE THE FOLLOWING CORRECTIONS: 

Section 1-page 1-7, Table 1-1: 

Change the symbol for "12 Mount, vibration" from "(A603)" to "(A602)". Section 6-page 6-2, table 
6-4; and page 6-34, table 6-6: 

Add the following USAF Stock Nos: 

KEY USAF KEY USAF KEY USAF KEY USAF 
SYMBOL STOCK NO. SYMBOL STOCK NO. SYMBOL STOCK NO. SYMBOL STOCK NO. 

A201 1760-046585185 E203 3300-028700035 Rl02 3300-067150408 8U701 1760-048970500 
A30l 1760-049735000 E204 1760-046411500 Rl03 3300-381169860 8U801 1760-048501400 
A601 1760-049735010 E602 3320-083350690 Rill 3300-067135100 8Ul201 1760-045240000 
A602 6600-57 4864-924 F50! 8870-116000-675 Rll9 3300-381168240 Tl02 3340-062750300 
A701 1760-046585180 F90! 8870cll2000-758 RI22 3300-067125413 T201 3340-0" ~7 "'''>90 
AllO! 1760-045350060 H604 7900-859550 R201 3350-451000-4375 T401 33-!C ~Vo.{9U0260 
All02 1760-045350065 1601 8870-696000-725 R202 3350-449000-4139 T80! 3340-063900250 
Al201 1760-046585190 J512 8850-496015 R205 3350-451000-3413 VIOl 3300-234942400 
B!201 1760-048099000 J601 8850-589505 R220 3300-067150407 Vl02 3300-234942300 
Bl202 1760-046811000 J602 8850-584080 R229 3300-381167180 Vl03 3300-234452100 
C!Ol 3330-317 680822 Jl201 8850-503780 R232 3350-473000-8171 V202 3300-234005100 
C201 3330-056200057 L401 3340-062450580 R307 3300-067150410 V205 3300-235705000 
C202 3330-056200043 L801 3340-062450590 R319 3300-()67110506 V207 3300-234452700 
C203 3330-056200040 0101 1760-046234000 R320 3300-067150409 V302 3300-234183200 
C204 3330-056200042 0301 1760-046619300 R401 3300-385237030 V303 3300-234162600 
C205 3330-056200045 0302 1760-046619305 R709 3300-0671104 10 V401 3300-234804[.00 
C206 3330-056200041 0303 1760-046950580 R801 3300-065818200 XF501 8870-55600055.'; 
C207 3330-056200044 0304 1760-046619310 R803 3300-067110207 Z!Ol 1760-046866000 
C208 3330-056200058 0305 1760-048908600 8101 3360-073110870 Z!02 1760-046865200 
C209 3330-056200059 0604 1760-048979000 8102 3360-073110860 Zl03 1760-046865000 
C222 3330-05f\2000f\O 0605 17f\0-048979010 8201 3360-073110890 Zl04 3340-0f\2450620 
C301 3330-0567 50047 0606 1760-049219060 8601 3360-395853000 Zl05 1760-046868000 
C302 3330-0567 50050 0607 1760-049201530 8701 3360-073110880 Z501 1760-046867300 
C401 3330-055600034 0608 1760-045944015 8!201 3360-073940230 Z502 1760-04€867000 
C402 3330-055600035 0!201 1760-045936150 8Ul0! 17 60-046300000 Z503 1760-046866900 
C802 3330-317643350 P1108 8850-357490 8U201 1760-047760000 Z504 1760-049480000 
Cl201 3330-0567 50052 P1109 8850-358700 8U301 1760-048045000 Z505 1760-046863725 
El05 3300-028700034 RIO! 3300-381170200 "1U401 1760-048501450 Z905 1760-046863700 -

The following is a list of the tube types used in AN /URA-8B equ1pment and a cross reference to the cor­
responding "RELIABLE" TUBES which may be used for replacement: 

KEY ORIGINAL RELIABLE RELIABLE TUBE 
SYMBOL TUBE TYPE TUBE TYPE STD. NAVY STOCK NO. 

VIOl JAN-12AX7 JAN-5751 N!6-T-75751 
Vl02 JAN-12AU7 JAN-5814 N!6-T-758l'l_ 
Vl03 JAN-6AL5W JAN-5726/6AL5W Nl6-T-75726 
V202 JAN-OA2 JAN-OA2WA Nl6-T-52001-3 
V205 JAN-991 ... .... 
V207 JAN-6AQ5 JAN-6005/6AQ5W Nl6-T-76005 
V302 JAN-2BP1 .... .... 
V303 JAN-1Z2 .... .... 
V401 JAN-6X4 .... 

Note: Wet the gummed edge and insert this sheet under the front cover of NAVSHIPS 91490 (in addition 
to T-1). Make the indicated corrections in the book. 

T-2 Page 1 of 2 



Corrections for 

TABLE 6-4. COMBINED PARTS AND REPAIR PARTS LIST 

Add the Following Alternate Descriptions and Make the Other Corrections Indicated. 

CON-
JAN AND STANDARD MFGR. TRACTOR ALL 

SYMBOL NAME OF PART AND LOCATING {NAVY NAVY & AND DRAW- SYMBOL 
DESIG. DESCRIPTION FUNCTION TYPE) {SIGNAL MFGR'S lNG & DESIG. 

NO. CORPS) DESIG- PART IN-
STOCK NO. NATION NO. VOLVED 

R201 ALTERNATE DESCRIPTION• 

RESISTOR, fixed: wire-wound; MIL #RBI6K26502F; 265,000 ohms Frequency Determining MIL Type Nl6-R-7945Q-9085 CSM RB16K R20l 
± 1.00%; )iw; at 105'C max continuous oper temp; %" ± %" lg, Element for V201A-V203A RB16K26502F RB16K 26502F-S R204 
!~N ± ll--tz" diam, max dim excl terms; cement coating; resistant to Tone Oscillator 26502F R724 
humidity and salt-water immersion., per MIL-R-93A; 2 terms, radial 
tab type, ~" lg by 0.016" thk; axial mtg hole w I clearance for #6 
screw, through resistor for panel mtg; marked R!H6K26502F; per 
MIL-R-93A 

R725 

R202 ALTERNATE DESCRIPTION• 

RESISTOR, fixed: wire-wound; MIL #RB15K26001F; 26,000 ohmo Negative Feedback MIL Type Nl6-R-79301-<l459 CSM RB15K R202 
± 1.00%; }4w, 105°C max continuous oper temp; 7/16" ± 1_,{6"' lg, %" from V203A Plate to RB15K26001F RB15K 2600!F R726 
± '~" diam max dim excl terms; cement coating; resistant to humidity V201A Cathode 26001F 
and salt water immersion per MIL-R-93A; 2 terms, radial tab type, 
~, lg by 0.016-"' thk; axial mtg hole w I clearance for #6 screw through 
resistor for panel mtg; marked RB15K26001F; per MIL-R-93A 

R205 ALTERNATE DESCRIPTION• 

RESISTOR, fixed: wire-wound; MIL #RB!5K87400F; 8,740 ohms V201A Cathode Bias MIL Type Nl6-R-79243-1709 CSM RBI6K R205 
± 1.00%; )-Sw, Ios•c max continuouo temp; ~· ± %" lg, "A." ± RB16K87400F RB16K 87400F-S R728 
1.-tJ" diam, max dim excl terms; cement coating; resistant to humidity 87400F 
and salt water immersion per MIL-R-93A; 2 terms, radial tab type, 
~· lg by 0.016" thk; axial mtg hole w I clearance for #6 ocrew through 
resistor for panel mtg; marked RB16K87400F; per MIL-R-93A 

0602 Delete all data and mark "Not Used" 

01102 Delete all data and mark "Not Used" 

•used on contract NOber-<!3136-Either MIL type or JAN type may be uoed for replacement. 

Add new stock nos. in Table 6-<l page 6-34. 

-a 
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RESTRICTED 

Temporary Correction T -1 to 

Instruction Book for 

20 March 1952 

Frequency Shift Converter-Comparator Group AN/URA-81 and 

Frequency Shift Converter CV-89A/URA-8A 

NAVSHIPS 91490 

MAKE THE FOLLOWING CORRECTIONS: 

Section 6; Table 6-4: 

Mark an asterisk (*) in the Standard Navy Stock Number column for the fol­
lowing items in the parts list. 

A601 
A602 
A603 
A1101 

A1102 
A1201 
E102 
H608 

01202 
01203 
01204 
SU1201 

Delete the asterisk (*) from the following items in the parts list. 

E202 
E204 
P1108 

Pages 6-3,6-9,6-11,6-15,6-17,6-27,6-29: 

P1109 
T101 
W1101 

Change the Note, "This item cllonot be requisitioned from supply. In the event 
of failure it should be repaired or a new item fabricated.", to read "Not furnished as 
a Maintenance part. If failure occurs, do not request replacement unless the item 
cannot be repaired or fabricated." 

Pages 6-10, 6-11, 6-21, 6-29; Table 6-4: 

Correct the parts table as shown on the next page. 

RESTRICTED T-1 Page 1 of 2 



IYMIOL 
Dill G. 

Fl501 

F901 

R808 

R809 

Wl108 
9 

�15 

Z9015 

Corrections for 

TAILE 6·4. COMBINED PARTS AND REPAIR PARTS LIST 

Only the Items to be corrected are listed. 

NAME OP PART AND 
DIICRIPriON 

1 
FUSE, cartrld�e: "''M- am§, continuous 110% ratlnJ, 
blowln� time hr. for 1 15% load; rated 2150v; non-
renewa le; 11au body; ferrule term; 1"4" 
dlam of ferrule 

lJ, ....,., 

1f4" 

FUSE, cartrld!e: l amfs continuous 110% ratlnJ, 
blowln� time hr. for 15% load; rated 2150v; non-
renewa 1� Jla&s body; ferrule term; 1"4" lJ, "'*"' 
dlam of errule 1;4" 

150,000 ohm• ±2o•;. 
RESISTOR, fixed: composition; 1111';889 IAMI :£1%; 
'AI w; characteristic letter F; spec AN-R-11 

1111110R, flxed1 compotltloftl 270,000 ohm• ±5•41 

112 WI ch•r•cterlttlc letter P1 tpec JAN·I·11 

16 
CABLE ASSEMBLY, _,peclal purpose: total -1+ cond; 
+ SRIR-2tl5(7)-24 icQlor-coded cond, 8 shielded SRIR-
2/15(7)-24 color-coded cond, 2 shielded pairs SRIR-
2/15(7)-24 color-coded cond; outer coverlni l�" ID 
vlnyllte tublnl ; 28" � excl terminations, 80 " li 
o;ai Cannon lectrlc o t�:Jle ,fDPB-F16-28C-% con-
nee or one end, DPB-F16- C· otiter end 

CABLE FILTER ASSEMBLY: (Description unchan�red) 

CABLE FILTER ASSEMBLY: (Description unchan�red) 

LOCATING 
PUNC110N 

Fuaes�4 

Fuaea Z904 

lhuntt 1301 

eer��·:.Sa::' •• 

Horizontal 
Posltlonln� 

Volta1e Dlvl er 

Jum&er Cable to 
omplete 

Connec Ions to 
Withdrawn Unit 

STANDARD 
JAN AND NAVY & 

(NAVY (IIGNAL 
TYPI) CORPI) 

NO. 110CK NO. 

(28032·1) tfl' P UB88 
N17·P·16302·80 

(28032-a;.) m• P taaee BIB 
N1 7·P·16302·70 

REMIBBPI'4&!' tf!S R 118Ti8 181 
IC208P154M N 16·1·50680·291 

IC201P274J N 16·1·50740·43 1 

tl!'l' e 18888 8888 
N17·C·41111·S847 

, 
-NlS-F-482915-9784 

, 
�16-F-482915-9789 

Correct Stock Nos. in Table 6-6 page 6-34 to agee with changes listed. 

u 

MPGR. 
CON· 

ALL i AND 
TRACTOR 

IYMIOL 
MPGR'I 

DRAW· Dill G. l DIIIG· 
lNG & 

IN• PART 
NATION 

NO, 
VOLVID 1 ... 

CFA � Fl501 4 
8'i'' ,, PU·27 Fl502 
AGC 1 

(Pormerly 
3AG 1) 

CFA � F901 2 
8'P/: ';* PU·17 F902 
AGC a;4 

(Pormerly 
3AG a;4) 

CBZ REI lillil8 R808 ..... 
RC20BF IC·340 -ft88t'- 2 ...... i 

154M 

CIZ RC-228 1309 2 
RC208P 

274J 

CKB \V:'z 81 W1108 l -w.tr:-8+- WA·91 
WA·91 

CKB AA-847 Zl5015 2 
AA-847 

CKB AA-848 
AA-848 

Z9015 1 
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EHective Pages 

A 

RESTRICTED 

NAVSHIPS 91490 

LIST OF EFFECTIVE PAGES 

PAGE CHANGE IN PAGE CHANGE IN 
NUMBERS EFFECT NUMBERS EFFECT 
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DEPARTMENT OF THE NAVY 
BUREAU OF SHIPS 

WASHINGTON 25, 0. C. IN REPLY REFER TO 

Code 993-100 
3 July 1951 

From: Chief1 Bureau of Ships 
To: All Activities concerned with the Installation, 

Operation and Maintenance of the Subject Equipment 

Subj: Instruction Book for Frequency Shift Converter­
Comparator Group AN/URA-8B and Frequency Shift 
Converter CV-89A/URA-8A NAVSHIPS 91490 

1. This publication is the instruction book for the subject 
equipment and is in effect upon receipt. 

2. This publication is a RESTRICTED, non-registered publication 
and shall be handled, transported and safeguarded in accordance 
with u. s. Navy Regulations and the u. s. Navy Security Manual 
for Classified Matter. When superseded by a later edition, 
this publication shall be destroyed. 

3. Any person known to be in the service of the United States 
and persons of undoubted loyalty and discretion who are coop­
erating in government work may have access to this publication. 
However, information contained herein shall not be communicated 
to the public or to the press. 

4. This document contains information affec ting the National 
Defense of the Unlted States within the meaning of the Espio­
nage Laws, Title 18, U. s. C., Sections 793 and 794. The 
transmission or the revelation of its contents in any manner 
to an unauthorized person is prohibited by law. 

5. Extracts from this publication may be made to facilitate 
the preparation of other Department of Defense publications. 
It is forbidden to make extracts for any other purpose without 
specific approval of the Chief of the Bureau of Ships, except 
as provided for in the u. s. Navy Security Manual for Classified 
Matter. 

6. All requests for NAVSHIPS Electronics putlications should 
be directed to the nearest District Publications and Printing 
Office. When changes or re vised books are distributed, notice 
will be included in the applicable maintenance bulletin and 
the BUSHIPS E�CTRON. 
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H. N. WALLIN 
Chief of Bureau 
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Guarantee and Installation Record 

GUARANTEE 

RADIO ONE YEAR GUARANTEE: The equipment including all parts and spare parts, except vacuum tubes, 
batteries, rubber and material normally consumed in operation, is guaranteed for a period of one year from the date 
of delivery of the equipment to and acceptance by the Government with the understanding that all such items found 
to be defective as to material, workmanship or manufacture will be repaired or replaced, f.o.b. any point within the 
continental limits of the United States designated by the Government, without delay and at no expense to the Govern­
ment, provided that such guarantee will not obligate the Contractor to make repair or replacement of any such 
defective items unless the defect appears within the aforementioned period and the Contractor is notified thereof 
in writing within a reasonable time and the defect is not the result of normal expected shelf life deterioration. 

To the extent the equipment, including all parts and spare parts, as defined above is of the Contractor's design 
or is of a design selected by the Contractor, it is also guaranteed, subject to the foregoing condition, against de­
fects in design with the understanding that if ten percent ( 10%) or more of any such said item, but not less than 
two of any such item, of the total quantity comprising such item furnished under the contract, are found to be 
defective as to design, such item will be conclusively presumed to be of defective design and subject to one hundred 
percent ( 100%) correction or replacement by a suitably redesigned item. 

All such defective items will be subject to ultimate return to the Contractor. 

In view of the fact that normal activities of the Naval Service may result in the use of equipment in such 
remote portions of the world or under such conditions as to preclude the return of the defective items for repair 
or replacement without jeopardizing the integrity of Naval communications, the exigencies of the Service, therefore, 
may necessitate expeditious repair of such items in order to prevent extended interruption of communications. In 
such cases the return of the defective items for examination by the Contractor prior to repair or replacement will 
not be mandatory. The report of a responsible authority, including details of the conditions surrounding the failure, 
will be acceptable as a basis for affecting expeditious adjustment under the provisions of this contractural guarantee. 

The above one year period will not include any portion of time the equipment fails to perform satisfactorily 
due to any such defects, and any items repaired or replaced by the Contractor will be guaranteed anew under 
this provision. 

INSTALLATION RECORD 

Contract NObsr-52069 Date of Contract 13 Feb. 1951 

Serial Number of equipment--------------------------------------------------------------------------------------------------------------------

Date of acceptance by the 

Date of delivery to contract destination.--------------------------·--·············--·····-··-··------------------------------------------

Date of completion of installation .... -------------------------------------------------------------------------------------------------------

Date placed in 

Blank spaces on this page shall be filled in at time of installation. 
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Report of failure of any part of this equipment, during its entire service life, shall be made at the Bureau of 
Ships in accordance with current regulations using form NAVSHIPS NBS 383 (revised) except for Marine Corps 
equipment, in which case the "Signal Equipment Failure Report" form shall be used and distributed in accordance 
with instructions pertaining thereto. The report shall cover all details of the failure and give the date of installation 
of the equipment. For procedure in reporting failures see Chapter 67 of the Bureau of Ships Manual or supersed­

ing instructions. 

ORDERING PARTS 

All requests or requisitions for replacement material should include the following data: 

,, 

) 

1. Federal stock number or, when ordering from a Marine Corps or Signal Corps supply depot, the Signal 

""'.· Corps stock number. I 
2. Name and short description of part. 
If the appropriate stock number is not available the following shall be specified: 
1. Equipment model or type designation, circuit symbol, and item number. 
2. Name of part and complete description. 
3. Manufacturer's designation. 
4. Contractor's drawing and part number. 
5. JAN or Navy type number. 

DESTRUCTION OF 

ABANDONED MATERIAL IN THE COMBAT ZONE 

In case it should become necessary to prevent the capture of this equipment, and when ordered to do so, 
DESTROY IT SO THAT NO PART OF IT CAN BE SALVAGED, RECOGNIZED, OR USED BY THE ENEMY. 
BURN ALL PAPERS AND BOOKS. 

Means: 

1. Explosives, when provided. 
2. Hammers, axes, sledges, machetes, or whatever heavy object is readily available. 
3. Burning by means of incendiaries such as gasoline, oil, paper or wood. 
4. Grenades and shots from available firearms. 
5. Burying all debris, where possible and when time permits. 
6. Throwing overboard or disposing of in streams or other bodies of water. 

Procedure: 

1. Obliterate all identifying marks. Destroy nameplates and circuit labels. 
2. Demolish all panels, castings, switch and instrument boards. 
3. Destroy all controls, switches, relays, connections and meters. 
4. Rip out all wiring and cut interconnections of electrical equipment. Smash gas, oil, and water cooling sys-

tems in gas engine generators, etc. 
5. Smash every electrical or mechanical part, whether rotating, moving or fixed. 
6. Break up all operating instruments such as keys, phones, microphones, etc. 
7. Destroy all classes of carrying cases, straps, containers, etc. 
8. Bury or scatter all debris. 

DESTROY EVERYTHING! 
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Safety Notice and Resuscitation 

SAFETY NOTICE 

The attention of officers and operating personnel is 
directed to Chapter 67 of the Bureau of Ships Manual 

or superseding instructions on the subject of radio­
safety precautions to be observed. 

This equipment employs voltages which are danger­
ous and may be fatal if contacted by operating person­
nel. Extreme caution should be exercised when working 
with the equipment. 

While every practicable safety precaution has been 
incorporated in this equipment, the following rules 
must be strictly observed: 

KEEP AWAY FROM LIVE CIRCUITS: 

Operating personnel must at all time observe all safety 
regulations. Do not change tube9 or make adjustments 

' 

inside equipment with high voltage supply on. Under 
certain conditions dangerous potentials may exist in 
circuits with power controls in the off position due to 
charges retained by capacitors. To avoid casualties al­
ways remove power and discharge and ground circuits 

prior to touching them. 

DON'T SERVICE OR ADJUST ALONE: 

Under no circumstances should any person reach 
within the enclosure for the purpose of servicing or 
adjusting the equipment without the immediate presence 
or assistance of another person capable of rendering aid. 

NEVER MEASURE POTENTIALS IN EXCESS 
OF 1000 VOLTS BY MEANS OF FLEXIBLE TEST 
LEADS OR PROBES. 

RESUSCITATION 

ORIGINAL 

AN APPROVED POSTER ILLUSTRATING THE 
RULES FOR RESUSCITATION BY THE PRONE 
PRESSURE METHOD SHALL BE PROMINENTLY 
DISPLAYED IN EACH RADIO, RADAR, OR 
SONAR ENCLOSURE. POSTERS MAY BE OB­
TAINED UPON REQUEST TO THE BUREAU OF 
MEDICINE AND SURGERY. 

RESTRICTED .. 

VII 



- I 0
 

:1
1:1 

"'
 

"'
 

..
.. 

�
 

n
 

..
.. 

"'
 

g
 

0
 

:1
1:1 

a
 

z
 

,.
. 

,.
. 

I
 

- ..
. 

..
 

C1)
 

.Q
 

c:
 

C1)
 

:I
 

-<
 

"'
 

:r
 

::;
; 

..
 

n
 

0
 

:I
 

<
 

C1)
 

..
 

..
 

C1)
 

..
 

I n
 

0
 3 l
 

..
 

Il
l 

..
 

0
 

..
 

Q
 

..
 

0
 

c:
 

,
 :l:lo
 

z
 

..
...... 

c:
 

:l
lal 

:l:lo
 

I
 01)
 

01)
 

Fr
eq

u
en

c
y 

S
h

if
t 

C
o

n
ve

rt
e

r 
C

V
-

89
A

/
U

R
A

-
8A

 

C
o

m
pa

ra
to

r 

C
M

-
2

2
A

/
U

R
A

-
8A

 

Fr
e

q
u

e
n

c
y 

S
h

if
t 

C
o

n
ve

rt
er

 

C
V

-
8

9
A

 I
 U

R
A

-
8A

 

P
l

iO
 I 

P
II

0
2

 

P
II

0
3

 

P
II

0
5

 

W
II

0
3

--­

W
II

0
2

 

W
II

O
I 

A
6

0
2

 

R
a

c
k 

M
T

-
7

19
/

U
R

A
-

S
A

 

A
II

O
I 

z
 

,.
. 

<
:�a

 
"'

"'
 

:Z:
"'

 
_

 
..

.. 
"a

 
:Ia

 
"'

- n
 

-o
;;l

 
-

g
 

�
 

oO
 

0
 

Q
 

"'
 

z
 

"'
 

:1
1:1 

,.
. 

..
.. 

�
.

 
"'

Z
 

n
,

 
�

c
 

"a
 

:Ia
 

::!
,.

. 
0

'
 

z
:

 



AN/URA·BB 

GENERAL DESCRIPTION 

RESTRICTED 

NAVSHIPS 91490 

Section 1 
Paragraph 1 

SECTION 1 

GENERAL DESCRIPTION 

1. PURPOSE AND FUNCTION OF EQUIPMENT. 

The Frequency Shift Converter-Comparator Group 
AN/URA-8B (figure 1-1) is designed primarily to 
operate from the audio output of two Navy type RBA, 
type RBB, type RBC or similar standard Navy radio 

receivers in dual diversity reception of frequency-shift 
transmissions, converting the audio frequency shifts into 
pulses which are used to key the de loop circuit energiz­
ing automatic teletype printers. A keyed tone output 
signal is also produced for feeding the intelligence to 

remotely located telegraph or teletype terminal equip­
ment over wire lines or radio links. 

The equipment will opetate with the radio receivers 
in either space-diversity or frequency-diversity on car­

riers within the frequency range(s) of the receivers 
employed. 

The Frequency Shift Converter-Comparator Group 
c o m p r i s e s  t w o  Fr e q uen cy Shift  C o n v e r t e r s  CV-
89A/URA-8A and one Comparator CM-22A/URA-8A 

mounted in the special table-type Rack MT-719/URA­
SA, and includes interconnecting cables, plugs and ac­
cessories. In diversity reception the output of each 
receiver is connected to one of the two Converter units 
and the de signals from the discriminator circuits of the 

two Converters are fed to the Comparator. In the Com­
parator the two signals are compared in a circuit which 
automatically selects the better mark and the better space 
pulse for each character. In this manner optimum char­

acters are obtained from diversity reception. 

The Frequency Shift Converters may be used sep­
arately for single receiver reception of the frequency­
shift signals. Each Converter has its own output circuits 
for keying the teletype de loop and providing a keyed 

audio tone. When the Converters are on single re­
ceiver operation the Comparator may be associated with 
one of them to provide an additional set of output 
circuits, if desired. 

The AN/URA-8B equipment is originally supplied 
mounted in the table type Rack, however, the units may 
be mounted separately on individual sets of shock 
mounts or each unit may be adapted to mount in a 

standard 19" relay rack. The individual shock mounts 
and adapter brackets are supplied as accessories. 

2. DESCRIPTION OF MAJOR UNITS. 

The Converter and Comparator units are alike in 
size and general shape and are similar in appearance 
and construction. Each unit is housed in its own Navy 

gray aluminum-alloy case and each case is fitted with 
"file-drawer" type double-extension drawer slides which 
support the chassis-panel assembly of the unit when it 
is completely withdrawn from the case. When the 
chassis assembly is withdrawn it may be tilted by swing­
ing the panel up or down and be locked in any one of 

five positions (see figures 1-2 and 5-2). This is to 

facilitate inspection, adjustment and maintenance. The 
positions include horizontal, vertical with the panel end 
up, vertical with the panel end down, and two 45 
degree positions between the others. The slides have 

latches which lock the unit in the case and secure it 
at the fully withdrawn position. Two handles extend 
forward from the sides of the front panel for use in 
withdrawing and tilting the chassis assembly. Push­
buttons in the top of each handle release the slide 

latches, when depressed, and pushbuttons in the bottom 
of the handles release the tilt locks. At a position of 
221/2 degrees from the horizontal, panel lowered, the 
chassis assembly may be removed by simply lifting it 
out of the drawer slide supports. This position is indi­

cated by a slight detent in the tilt lock disks which can 
be felt as the chassis-panel assembly is tilted. (See fig­
ures 1-2 and 5-2.) 

A cable filter is mounted inside the rear of each 
case. These are similar physically for the Converter and 

Comparator but differ electrically. Connections between 
the cable filter and its corresponding chassis-panel 
assembly are made through a pair of mating multiple­
contact connectors. These connectors are separated when 
the chassis assembly is pulled out. 

A jumper cable is provided to complete the circuits 
to a withdrawn unit, the connectors being the same on 
both units. The jumper cable is stored inside a com­
partment in the Comparator. 

Input and output connections to the units are made 
by means of a row of connectors at the back, which are 
part of the cable filter in each unit and extend through 

an opening at the back of the case. (See figure 1-5.) 

Above the connectors extending back from the rear 

ORIGINAL REST-RICTED 1-1 
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of each case is mounted a thermostatically controlled 
blower, which provides forced draft ventilation auto­
matically whenever the equipment is operated in a high 
ambient temperature. 

The operating controls for each unit are in a re­
cessed area in the lower half of the front panel. Semi­
permanent controls and adjustments on the front panels 
are covered by small hinged access doors. Two jacks 
are provided on the control panel of each unit for 
monitoring the teletype de loop circuit and the tone 
output circuit. These are also covered by a small 
hinged door. 

The chassis of the Converter and of the Comparator 
is divided up into separate sub-units which plug into 
the main shell of the chassis. The chassis-panel assembly 
with its sub-units is called the chassis assembly or 
drawer assembly. 

Provision is made for removing the sub-units which 
contain operating controls by having the control knobs 
mounted on separate shafts which may be pulled for­
ward to disengage from the shafts of the controls in 
the sub-units. Each plug-in sub-unit is secured in place 
by three to five captive screws, and all its connections to 
the wiring of the chassis-panel assembly are made 
through a mating pair of multiple contact connectors. 
This construction makes possible the rapid replacement 
of any defective section of the equipment to insure the 
most continuous operation. 

The interior of the cases and the metal surfaces of 
the chassis are finished with anodize and black alumi­
lite to give the best transfer of heat through the unit 
to the case for dissipation by the case. 

a. F REQUENCY SHIFT CO NVERTER C V-
89A/URA-8A. 

The Frequency Shift Converter CV-89A/URA-8A is 
divided into the following plug-in sub-units and major 
assemblies, which are shown in figure 1-3: 

l. Discriminator Sub-unit (SUIOI) 

2. Oscillator-Keyer Sub-unit (SU201) 

3. Monitor Sub-unit (SU301) 

4. Power Supply Sub-unit (SU401) 

5. Cable Filter Assembly (ZSOS) 

6. Blower Sub-unit (SU1201) 

7. Chassis-Panel Assembly 

8. Case 

The Discriminator Sub-unit is located directly behind 
the Converter control panel at the left side. It contains 
wide-shift and narrow-shift filters, a discriminator cir­
cuit for narrow or wide shift signals, slow-speed and 
fast-speed filters, and an axis restorer circuit. These cir­
cuits are described in Theory of Operation, Section 2. 

The Oscillator-Keyer Sub-unit contains the circuits 
for keying the teletype de loop and operating the tele­
type recorders. It also provides the keyed-tone output 
by keying a self-generated tone which may be selected 
to any one of eight audio frequencies. Provision is made 
for the use of an external tone, if desired. This sub· 
unit is located at the right, behind the front panel. The 
output circuits of this sub-unit are used in single receiver 
operation; but in diversity reception, the signal from the 
Converter is taken directly from the low-pass filter after 
the discriminator and fed to the Comparator, without 
using the tone and output circuits of the Oscillator­
Keyer Sub:'unit. These are available, however, if it is 
desired to use the signal from one channel of the system 
while operating in diversity combination. 

The Monitor Sub-unit is a 2-inch oscilloscope used 
as a monitor for indicating proper tuning of the re­
ceiver, for checking the approximate width of the fre­
quency shift of the signal, and for observing the polarity 
of the mark-space characters and other details of the 
signal. It has a 60 cycle sinusoidal sweep. The vertical 
amplifier gain control is calibrated in cycles of shift, 
represented by a full pattern between horizontal lines 
marked on the screen window. The customary simple 
oscilloscope controls are provided. An external connec­
tion from this circuit is provided for the use of a re­
mote monitor or test oscilloscope. This sub-unit is in 
the center of the chassis-panel assembly with the tube 
showing through the hooded window at the center of 
the front panel. 

The Power Supply Sub-unit is located in the right 
rear corner of the chassis-panel assembly. It furnishes 
all the power required by the other sub-units of the 
Frequency Shift Converter and is designed to operate 
from a power source of 105/115/125 volts, SO to 60 
cycles, single phase ac. A link connector is provided 
for selecting the correct transformer tap for the volt­
age being used. 

The Cable Filter Assembly is mounted in the rear of 
the case. On its front side is a receptacle which carries 
all the connections to the circuits of the chassis-panel 
assembly and its sub-units. On the rear of the Cable 
Filter Assembly are ten connectors, one for blower 
power, and nine extending out through the back of the 
case in a row for accommodating all input and output 
connections to the Frequency Shift Converter. The pur­
pose of the cable filter assembly is to remove extraneous 
noise and signals which might cause errors in keying. It 
comprises radio frequency filters for the ac input, the 
teletype output, the tone output, and for the external 
tone input circuit. This assembly is removable, being 
held in the case by four captive screws accessible through 
the front of the case. 

The Blower Sub-unit is mounted on the rear of the 
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case. It forces air through the unit for ventilation when 
the equipment is being used in high ambient tempera­
tures. The motor operates on 110 volts, 60 cycles and 
receives its power from a connector on the Cable Filter 
Assembly. The air intake opening of the cast aluminum 

housing is covered by an air cleaner 01201 which has 
an aluminum cloth filter pad. Just inside this opening is 

a thermostatic switch which automatically closes at 49° 
:±: 2.7° C (120° F) and opens at 40.5° :±: 2.7° C (105° 
:±: 5° F). It turns the blower motor on or off according 

to the temperature of the surrounding air. 

The Chassis-Panel Assembly consists principally of 
the front panel and a skeleton chassis into which the 

four sub-units are plugged and mounted. It has cabled 
wiring carrying the circuits between the receptacles for 

the sub-units and cable filter assembly and to the electri­
cal components on the front panel, which are: the ac 
power switch, the pilot light and the two monitor jacks. 

The control knobs are mounted on short shafts, each 
having a crank pin at the rear end which engages a 

slotted bushing on the corresponding control shaft to 
couple the shafts together. The knob shafts are designed 

to pull forward and disengage from the controls of the 
sub-unit when the sub-unit is to be removed or inserted. 
The shafts have spring locking in both "release" and 

"engage" positions. The Chassis-Panel Assembly mounts 

on the drawer slides and carries parts of the locking 
and latching mechanism, including the release buttons 
in the handles on the front panel. 

The case serves as a complete housing for the whole 

unit, except for the blower sub-unit which mounts out­
side the rear by five Dzus fasteners; it also provides a 
mounting for the cable filter assembly in the rear 

portion. Threaded inserts in the sides of the case pro­

vide for mounting the case in the Rack MT-719/URA­

SA, or for attaching the accessory brackets for 19" relay 
rack mounting. 

b. COMPARATOR CM-22A/URA-8A. 

The Comparator CM-22A/URA-8A is divided into 

the following plug-in sub-units and major assemblies, 
which are shown in figure 1-4: 

1. Selector Sub-unit ( SU70 1) 

2. Power Supply Sub-unit (SU801) 

3. Cable Filter Assembly (Z905) 

4. Blower Sub-unit (SU1201) 

5. Chassis-Panel Assembly 

6. Case 

The Selector Sub-unit contains the circuit which com­
pares the simultaneous signals from the two Converter 

units and selects the best mark pulse and best space 
pulse for each character in the signals. Following this 

is an axis restorer similar to that in the Converter, after 
which the circuits are identical in circuitry and function 
to the corresponding ones in the Converter, namely: 
keying, tone and output circuits. The selected mark­
space pulses are used by these circuits to key the tele­
type de loop and produce the keyed-tone output. The 

Selector Sub-unit plugs in at the right side of the Com­
parator chassis-panel assembly just behind the front 
panel. 

The Power Supply Sub-unit is located behind the 

front panel on the left side. It supplies the power re­
quired to operate the Selector Sub-unit and, like the 
supply in the Converter, is designed with a link selector 
for adjusting the transformer to operate from 105/115/ 

125 volts, 50 to 60 cycles, single phase ac. 

The Cable Filter Assembly of the Comparator is 
nearly identical to the corresponding assembly of the 
Converter. It mounts by four captive screws inside the 
rear of the case. On the front side is a receptacle which 
carries all the connections to the circuits of the Com­

parator chassis-panel assembly and its sub-units, and on 
the rear is a connector from which the blower receives 

its power and a row of eight receptacles for accommo­
dating all the input and output connections to the Com­
parator unit. The receptacles on this assembly are 

different in number and arrangement from those on the 
Converter filter assembly, making the two cable filter 
assemblies easily distinguishable. Two extra parallel ac 
power connectors are included to provide for inter­

connecting ac power to the two other units. The indi­
vidual filters in the Comparator cable filter assembly are 
duplicates of those in the Converter, filtering the ac 
input, the teletype and tone outputs and the external 
tone input circuits. 

The Blower Sub-unit on the rear of the Comparator 
unit is identical to the one on the Frequency Shift 
Converter. 

The Chassis-Panel Assembly of the Comparator con­
sists principally of the front panel and a skeleton 

chassis into which the two sub-units are plugged and 
mounted. Its general construction is very similar to that 
of the Converter chassis-panel assembly. Cabled wires 

carry the Comparator circuits in the chassis-panel assem­

bly between the sub-unit and cable-filter receptacles and 
to the electrical components on the front panel, which 

are: the ac power switch, pilot light and the two monitor 
jacks. The control knobs are on short disengageable 
shafts like those in the Converter unit. The mechanical 
mounting to the drawer slides is identical in both the 

Comparator and Converter. 

The Case of the Comparator is identical to the Case 
of the Converter; except for the stencilling on the back 
of the case which designates the names of the connectors 

that extend out the rear. 
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c. RACK MT-719/URA-SA. 

The Rack MT-719/URA-SA is made especially for 
mounting the three units of the Frequency Shift Con­
verter-Comparator Group AN/URA-SB. It is a table­
type rack with an open front and open back, which 
mounts the units one above the other in a dose-fitting, 
compact arrangement. The top, side panels, and bottom­
rest channels of the rack are all formed from one piece 
of metal, and the bottom plate and lower-front strip 
are riveted to it. Anchor nuts are provided in the bot­
tom channels for bolting the rack solidly to the mount­
ing surface. The units are secured in place by means of 
screws through holes in the rack side panels into 
threaded inserts in the sides of the cases. The panels of 
the rack are reinforced by flanges on most of the edges, 
the side panels having flanges which flare outward at 
the front edge. The finish is a Navy gray enamel which 
matches the cases of the units. 

3. REFERENCE DATA. 

a. NOMENCLATURE.-Frequency Shift Converter­
Comparator Group AN/URA-SB. 

b. CONTRACT NUMBER AND DATE.-NObsr-
52069, 13 Feb. 1951. 

c. CONTRACTOR-Hoffman Radio Corp., 3761 
South Hill Street, Los Angeles 7, California. 

d. COGNIZANT NAVAL INSPECTOR-Inspec­
tor of Naval Material, Los Angeles District, 1206 San­
tee, Los Angeles 15, California. 

e. NUMBER OF PACKAGES PER COMPLETE 
SHIPMENT OF EQUIPMENT.-Two. One package of 
Equipment, one package containing Maintenance Parts 
Kit. 

f. TOTAL CUBICAL CONTENTS. - Equipment 
and Maintenance Parts Kit: crated 14.49 cubic feet, un­
crated 7.3 cubic feet. (See tables 1-1 and 1-3 for sep­
arate volume listings.) 

g. TOTAL WEIGHT.-Equipment and Maintenance 
Parts Kit: crated 401 pounds, uncrated 260.25 pounds. 
(See tables 1-1 and 1-3 for separate weight listings.) 

h. OPERATING �REQUENCIES.-Narrow shift: 
mean (or center) frequency 1000 cps ± 1%, width of 
shift 10 to 200 cps. Wide shift: mean frequency 2550 
cps ± 1%, width of shift 200 to 1000 cps. 

i. MAXIMUM KEYING SPEED.-Sixty words per 
minute, equivalent to 23 dot cycles per second (funda­
mental frequency) for a single telegraph channel, or, 
100 words per minute, equivalent to 100 dot cycles per 
second (fundamental frequency) when employed with 
external apparatus for the reception of four channel 
multiplex telegraph signals, diversity or single unit 
operation. 

TABLE 1-1. EQUIPMENT SUPPLIED 

QUANTITY NAVY OVER-ALL 
PER NAME OF UNIT TYPE DIMENSIONS VOLUME WEIGHT EQUIP-

MENT DESIGNATION HEIGHT WIDTH DEPTH 

1 FREQUENCY SHIFT CONVERTER-
COMPARATOR GROUP AN/URA-8B 18 19%6 21 4.25 153 

Consisting of the following units: 
2 Frequency Shift Converter CV -89A/URA-8A 51/4 17 21 1.0 501/4 
1 Comparator CM-22A/URA-8A 51/4 17 21 1.0 391/4 
1 Rack MT-719/URA-8A 18 19%6 14% 3.0 131/4 
1 Set ACCESSORIES, CABLES AND PLUGS: 

·······- ··-····- -------- ·····- 9 
12 Mount, vibration (A603) 

For table mounting of units 
individually. 

3 Bracket, RH (A1102) 
3 Bracket, LH (All01) 

For mounting units in standard 19" 
relay rack. 

4 Connector, plug (Pll01) AN3106B-14S-7P 
1 Connector, plug (P1102) AN3106B-14S-7S 
3 Connector, plug (P1103) AN3106B-14S-9S 
3 Connector, plug (P1104) AN3106-14S-12P 
3 Connector, plug (P1105) AN3106-14S-12S 

14 Clamp, cable (HllOl) AN3057-6 
14 Ring, bonding (01101) 

2 Connector, plug (P1106) 49190 
2 Cable Assembly, RF (Wll01) 
2 Cable Assembly, power (Wll02) 
1 Cable Assembly, 

special purpose (jumper) (W1103) 
2 INSTRUCTION BOOK NAVSHIPS 91490 
1 Set MAINTENANCE PARTS KIT 12% 25 16V2 3.05 95 

------- ------------

Dimensions are inches, volume cubic feet, weight pounds. 
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figure I -5. frequency Shift Converter­
Comparator Group AN/URA-88, 

Rear View 

j. TELETYPE OUTPUT.-Keys current in teletype 
de loop, 60 rna at 70 volts de. (Same for Frequency 
Shift Converter and Comparator.) 

k. KEYED TONE OUTPUT.-Any one of eight 
audio frequencies, 1.5 to 12 milliwatts of power, 600 
ohms impedance, balanced winding with center tap 
available. (Same for Frequency Shift Converter and 
Comparator.) 

l. AF INPUTS.-Two inputs, one for narrow shift 
and one for wide shift; each 600 ohms impedance; 60 
microwatts to 60 milliwatts input power. (Frequency 
Shift Converter, only.) 

m. POWER SOURCE REQUIREMENTS.- Com­
plete Equipment (all blowers operating): 105/115/125 
volts ac, 50 to 60 cps, single phase, 1.482 amperes 
(115v), 166 watts, 97.4% power factor. Frequency Shift 
Converter unit (blower not operating): 0.484 amperes 
(115v), 54 watts, 97% power factor. Comparator unit 
(blower not operating): 0.353 amperes (115v), 40 watts, 
98.6% power factor. Approximately six watts of power 
is consumed by each operating Blower Sub-unit. 

n. EQUIPMENT LISTS.-Tables 1-1 and 1-2 list the 
equipment supplied and the equipment and publications 
required but not supplied. 

o. SHIPPING DATA.-Table 1-3 gives information 
on the equipment and Maintenance Parts Kit as packed 
for shipment. 

p. EQUIPMENT SIMILARITIES.-The AN/URA-
8B equipment is practically identical to the AN/URA-
8A equipment except for the addition of the blower 
assembly on each unit, the blower power connection on 
the cable filter, and the openings for air passage. The 

plug-in sub-units of the two equipments are completely 
interchangeable. The chassis-panel assemblies are inter-

TABLE 1-2. EQUIPMENT AND PUBLICATIONS REQUIRED BUT' NOT SUPPLIED 

QUANTITY NAVY REQUIRED REQUIRED 
PER NAME OF UNIT TYPE 

USE CHARACTERISTICS 
EQUIPMENT DESIGNATION 

2 Standard Navy Radio Receivers Model RBA Series To receive frequency AF frequency shift out-
Model RBB Series shift rf signals and de- put suitable for input 

or liver frequency shift af to Frequency Shift 
Model RBC Series signals to the input of Converter CV-

two Frequency Shift 89A/URA-8A. 
Converters CV-
89A/URA-8A in diver-
sity reception. May be 
used separately in single 
receiver reception. 

4 Mounting bolts %" -- For mounting Rack %"-24 thread, length 
MT -719/URA-SA. as required. 

-- Receiver Instruction Books -- For receiver operating --

instructions, etc. 

As Lengths of twin conductor and coaxial MCOS-2 -- See Installation. 
required cable for connecting inputs and output RG-11/U 

to equipment. TTHFWA-1 or any 
similar suitable 

cables 

1 or Teletype or telegraph automatic printer -- To record messages Printer having a loop 
more and/or terminal equipment. from keyed output (s) circuit with 60 rna at 

from AN/URA-SB 70 volts de energizing 
equipment. power. Terminal 

equipment capable of 
operating from a keyed 
audio tone. 

1 or Teletype battery or other source of -- Power source for tele- See Teletype. 
more loop current. type loop current. 

I__ - --------

1-8 RESTRICTED ORIGINAL 
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changeable except for consideration of the air openings 

in the panels on AN/URA-8B units. 

The cable filter assemblies of the ANjURA-8B are 
equivalent to the corresponding assemblies of the 

ANjURA-8A in all respects except that the mounting 

for the spare fuse holders has been cut away to pro­
vide an air passage and a receptacle for the blower has 
been added. Symbol numbers of plug-in sub-units, as­
semblies and their component parts of the ANjURA-8B 
equipment are the same as their counterparts in the 

ANjURA-8A equipment. 

The ANjURA-8B equipment is electrically and me­
chanically interchangeable with the AN/URA-8 equip­
ment except for the additional space and ventilation 
requirements for the ANjURA-8B; however, this in­
struction book cannot be used with AN/URA-8 

equipment. 

The components (major units) of the ANjURA-8 
series equipments are listed in table 1-4. 

q. ELECTRON TUBE COMPLEMENT.-The com­
plement of electron tubes for the units and complete 
equipment is listed in table 1-5. 

TABLE 1-3. SHIPPING DATA 

SHIPPING CONTENTS OVER-ALL 

BOX 
DIMENSIONS VOLUME WEIGHT 

NO. NAME DESIGNATION 
HEIGHT WIDTH DEPTH 

1 Frequency Shift Converter 
Comparator Group 

AN/URA-8B 231Ji 311/z 24ljz 10.4 265 

2 Maintenance Parts Kit 14Vs 28% 18% 4.45 136 

Dimensions are inches, volume cubic feet, weight pounds. 

TABLE 1-4. MAJOR COMPONENTS OF AN/URA-8 SERIES EQUIPMENT 

EQUIPMENT COMPONENT COMPONENT NAMES REMARKS DESIGNATIONS 

AN/URA-8 CV-60/URR Frequency Shift Converter Equipment has three blowers. 
CM-14/URR Comparator -- Rack 

AN/URA-8A CV -89/URA-8A Frequency Shift Converter Equipment has no blower. 
CM-22/URA-8A Comparator 
MT-719/URA-8A Rack 

AN/URA-8B CV-89A/URA-8A Frequency Shift Converter Each Converter and Comparator 
CM-22A/URA-8A Comparator has a blower. 
MT, 719/URA-8A Rack 

'-----

TABLE 1-5. ELECTRON TUBE COMPLEMENT 

NUMBER OF TUBES OF TYPE INDICATED 

== ..... ..... - II') 
II') >< :I 

UNIT � � A. .. a "" Cl: Cl: - ci .. Cl: ..... 1111 Cl: Cl: >< � � o-
0 - � >0 >0 >0 - - o- z� 
z z z z z z z - :I  

z z ,!!!>-
Cl: Cl: Cl: Cl: Cl: Cl: Cl: Cl: Cl: 0"" .., .., .., .., .., .., .., .., .., ... 0 

Two Frequency Shift 2 2 2 4 4 2 8 8 2 34 
Converters CV -89A/URA-8A 

One Comparator 1 4 2 1 2 3 1 14 
CM-22A/URA-8A 

Total number of each type 3 2 2 8 6 3 10 ll 3 48 

ORIGINAL RESTRICTED 1-9 
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SECTION 2 

THEORY OF OPERATION 

1. GENERAL. 

a. FREQUENCY SHIFT METHOD OF COMMU­
NICATION. 

The frequency-shift method of communication is a 
system of automatic code transmission and reception 
that shifts the carrier frequency back and forth between 
two distinct frequencies to designate, respectively, the 

mark and space portions of the code characters. It pro­
vides noise reduction and other advantages of frequency 
modulation for telegraph, teletype, and similar signals. 

The system of reception to be considered here involves 
the use of a radio receiver for changing the rf carrier 
into an audio tone by means of the beat-frequency 
oscillator. The carrier-shift then becomes an audio 
frequency-shift of the same number of cycles per second. 

The frequency-shift employed may be as little as 10 
cycles per second and as much as 1000 cycles per second, 
frequency separation between mark and space signals. 
This scope of frequency-shifts is divided into two 
ranges called "narrow shift" and "wide shift." Narrow 
shift covers the range of 10 to 200 cycles per second, 
and wide shift covers the range of 200 to 1000 cycles 
per second. 

b. DIVERSITY RECEPTION. 

The Frequency Shift Converter-Comparator Group 
ANjURA-8B is designed for use with two standard 
Navy radio receivers operating in a diversity system. 
In space diversity reception the two receivers are tuned 
to the same frequency but the receiving antennas are 
spaced more than one wavelength apart. In frequency 
diversity reception the two receivers are tuned to sep­
arate frequency-shift carriers (of different frequencies) 
which are simultaneously carrying the same mark-space 
characters. The advantages of diversity operation for 
reception of distant signals result from the fact that a 
single rf carrier does not generally fade simultaneously 
at spots that are more than one wavelength apart, or 
to the fact that fading of carriers of different frequen­
cies does not generally occur at the same time. 

The output of each of the receivers is connected to 
one Frequency Shift Converter CV-89AjURA-8A which 
converts the frequency-shift characters into de pulses. 

These mark-space pulses are fed to the Comparator 
CM-22AjURA-8A where an automatic circuit selects 
and uses the better signal to ultimately control an auto­
matic teletype printer andjor to produce a keyed out­
put tone. 

c. SINGLE RECEIVER RECEPTION. 

Where conditions do not require diversity operation, 
each Frequency Shift Converter may be used separately 
with a single receiver for reception of frequency-shift 
signals. In single-receiver reception, using one Fre­
quency Shift Converter, the de pulses derived from the 
frequency-shift characters are used by the Converter's 
own output circuits to key the teletype de loop and 
produce a keyed tone output. In this use, the two Fre­
quency Shift Converters may be operated simultaneously 
in two independent communication circuits. The Con­
verter output circuits provided for this purpose are the 
same as the corresponding circuits of the Comparator. 

d. SIMPLIFIED BLOCK DIAGRAM. 

The top row of blocks in figure 2-1 indicate the basic 
functions of converting an rf frequency-shift signal into 
a signal for controlling the de loop of a teletype printer. 
The frequency shifts of the audio-frequency output of 
the radio receivers are converted into de pulses by the 
action of an audio-frequency discriminator. The de 
pulses are fed into a keyer and electronic-relay circuit 
which opens and closes the de loop circuit of the asso­
ciated teletype printer, causing the mark-space characters 
to operate the teletype. 

The lower blocks in figure 2-1 represent the circuits 
for the keyed tone output. A tone, generated by the 
audio oscillator, is fed to the tone modulator. The tone 
modulator stage is prevented from passing signal by 
the high bias from the keyer representing a space pulse, 
and is biased as a normal push-pull output stage during 
the mark-signal pulse from the keyer. 

The frequency vs mark-space relationships shown in 
figure 2-1 are the most typical case, but a reversing 
switch (not shown) following the discriminator pro­
vides for the other cases where the frequency-mark­
space relationship is opposite. In the most common 
frequency-shift modulation the higher radio frequency 
represents mark and the lower represents space. How-
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Figure 2- r . Simplified Block Diagram 

ever, the opposite is sometimes used, and also, in the 
receiver the tuning and heterodyning of the signal may 
reverse the relationship. 

Except for the comparing and selecting of signals in 
diversity operation, the basic functions of the complete 
equipment are the same as for a single Converter unit. 

e. FUNCTIONAL BLOCK DIAGRAM. 

Figure 2-2 is a block diagram representing the prin­
cipal functions of the circuits of the complete equipment 
and including two receivers and a teletype printer, all 
shown in diversity connection. The second Frequency 
Shift Converter is identical to the first and is repre­
sented by a single block for simplicity. The receivers 
may be in space diversity or frequency diversity on any 
rf frequency ( s) within their ranges. 

The circuits represented by the blocks are discussed 
separately in the following paragraphs. Reference 
should also be made to the two schematics of the units, 
figures 5-17 and 5-18. For the function of the individual 
component parts see the function column of the parts 
list, Section 6. 

2. FREQUENCY SHIFT CONVERTER CV-89A/URA-

8A. figure 5-17. 

a. DISCRIMINATOR SUB-UNIT. (SU101) 

( 1) INPUT FILTER.-The input filter of Con­
verter CV-89AjURA-8A is composed of two separate 

filters, a high pass filter, ZlOl, and a band-pass filter, 
Z102. Each filter is connected to a separate AF input 
through three sections of the NARROW-WIDE shift 

switch, S101. The purpose of these filters is to eliminate 
the possibility of false keying in the Converter by 
extraneous signals at frequencies outside the frequency­
shift range being used. 

The high pass filter, ZlOl, is used for the reception 

of narrow frequency-shift signals and has an input 
impedance of 600 ohms. This filter is flat ( :±: 1 db) 
from 775 to 1400 cps, and down not less than 40 db 
at 425 cps and below. The audio amplifier circuits of 
standard Navy receivers (such as Model RBA) and the 
other circuits of the Converter attenuate frequencies 
above 1400 cps, giving a band-pass effect. 

The band-pass filter, Z102, is used for the reception 
of wide frequency-shift signals and also has an input 
impedance of 600 ohms. The pass band of this filter is 
within 6 db from 1450 to 3650 cps, and the attenu­
ation is 40 db or better at frequencies of 1000 cps and 
below and 4100 cps and above. 

The output of the input filter is coupled to the 
limiter amplifier by the matching transformer, TlOl, 
through one section of the NARROW-WIDE SHIFT 
switch, SlOlA. 

The frequency response characteristics for these two 
filters, ZlOl and Z102, are given in table 5-4. 

(2) LIMITER AMPLIFIER.-The limiter ampli­
fier consists of two resistance coupled stages, each stage 
employing one half of a 12AX7 high mu twin triode, 
VIOL This limiter is designed to apply a constant 
voltage to the input circuit of the discriminator with 
variations of input to the limiter amplifier from 60 

microwatts to 60 milliwatts. 

In the first stage of the limiter amplifier the bias 
voltage that is obtained from the voltage divider, R104 
and R105, is midpoint between the zero grid voltage 
point and the grid bias cutoff point. The signal limit­
ing on the positive peaks is obtained by rectified grid 
current through the series grid resistor, R103, and on 
the negative peaks by cutoff bias. 

The second stage of the limiter amplifier functions 
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in the same manner as the first limiter stage except that 
it is operating at a higher level. 

The output of the limiter amplifier is coupled to the 
input of the discriminator circuit by the coupling con­
denser, C102, through one section of the NARROW­
WIDE SHIFT switch, S101B. 

(3) DISCRIMINATOR.- The discriminator cir­
cuit is essentially a two-slope back-to-hack detector 
consisting of three sections: the discriminator input net­
work, the discriminator buffer amplifier, and the dis­
criminator rectifier. The purpose of the discriminator 
circuit is to convert frequency-shift changes into cor­
responding de voltages. 

(a) DISCRIMINATOR INPUT NETWORK­
Two separate discriminator input networks are em­
ployed, Z103 and Z104, one for narrow frequency-shift 
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operation and the other for wide frequency-shift 
operation. 

The narrow frequency-shift network, Z103, is com­
posed of two separate filters having a cross-over or 
center frequency of 1000 cps, plus or minus 1%, and 
are designed to cover the 10 to 200 cps frequency-shift 
range. One filter is tuned to 200 cps higher than the 
center frequency and the other is tuned to 200 cps lower 
than the center frequency. The response curves of these 
two filters overlap in such a way that when used in the 
complete discriminator circuit, the resulting de output 
versus frequency input of the discriminator is as shown 
in the curve A of figure 2-3. 

The frequency-shift network, Z104, is also composed 
of two filters and has a cross-over or center frequency 
of 2550 cps, plus or minus 1%. It is designed to cover 
the 200 to 1000 cps frequency-shift range. One of these 
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figure 2-3. Discriminator frequency Response C�rves 
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filters is tuned to 750 cps higher than the center fre­
quency and the other is tuned to 750 cps lower than the 
center frequency. The curves of these two filters also 

overlap and produce the frequency response curve for 
the complete discriminator shown in B of figure 2-3. 

The output of the two discriminator network filters 
is connected to the grids of the two triodes of the dis­
criminator buffer amplifier through two sections of 
the NARROW-WIDE SHIFT switch S101B. 

(b) DISCRIMINATOR BUFFER AMPLIFIER. 
-The discriminator buffer amplifier consists of two 
separate low gain amplifiers, one for each side of the 
circuit, each employing one half of a 12AU7 tube, 
Vl02A & B. The grid of V102B is driven by the out­
put from the lower frequency output terminal of the 
discriminator input network (pin 1 of Zl03 or ZI04) 
and the grid of V102A is driven by the higher fre­
quency from the other output terminal (pin 4). Thus, 
one stage is amplifying the high frequency output of 
the discriminator input network and the other stage is 
amplifying the low frequency output. The output of 
these buffer amplifiers is transformer coupled to the 
discriminator rectifiers by two transformers, TI02 and 

TI03. TI02 and T103 are conventional audio trans­
formers, which pass all the frequencies involved in the 
discriminator operation. RI10, Rill and R112 furnish 

the proper bias for both halves of the buffer amplifier. 

(c) DISCRIMINATOR RECTIFIER-The dis­
criminator rectifier consists of two rectifiers, each em­
ploying one half of a 6AL5W duodiode. One diode, 

V103B, functions to rectify the low frequency output 
of the buffer amplifier and the other diode, VI03A, 
functions to rectify the high frequency output. The de 
voltage at the output terminals of the rectifier will vary 

in polarity and magnitude corresponding to the differ­
ences in the audio input to the rectifier. The de output 
of the rectifier is delivered to the fast and slow speed 
low pass filters through the reversing switch SI02 and 
FAST-SLOW filter selecting switch S103. 

(4) FAST-SLOW SPEED FILTER-The fast-slow 

filter consists of two separate low pass filters, a slow 
speed filter, Zl05A, and a high speed filter, ZI05B. 
These attenuate spurious signals above the frequency 

of the pulse-rate of the circuit, to prevent faulty key­
ing action due to noise, harmonics, etc. 

The high speed filter, ZI05B, is employed for keying 
speeds of 60 words per minute or more and is flat 
(within 6 db) from 80 to 300 cps. The attenuation of 
this filter is 40 db or more at 500 cps and above. 

The slow speed filter, ZI05A, is employed for key­
ing speeds of 60 words per minute or less and is flat 

(within 6 db) from 80 to 140 cps. This filter is down 
40 db or more at frequencies of 240 cps and above. 

The output of the high and low speed filter is de­
livered to the axis restorer and lock-up circuit through 
one section of the FAST-SLOW switch, SI03. 

(5) AXIS RESTORER AND LOCK-UP CIR­
CUIT.-The axis restorer circuit is included to produce 
the optimum signal output when the received signal is 
weighted heavily on one side or the other, either mark 
or space, and to maintain the optimum axis, or bias, 
for keying the weakest portion of a fading signal. The 
weighting of the signal may be due to the relative mark 
and space in each character, to selective fading condi­
tions, or to mis-tuning of the receiver. The axis restorer 
also contains a system which "locks-up" the teletype 
circuit (closing the loop circuit) whenever there is a 
prolonged mark, space, or no-signal condition. VI04A 
and B and VI05A and B are the tubes in this circuit. 

When no signal is received by the converter, either 
mark or space, the circuits of VI04A and B and VI05A 

and B come to rest with a small positive voltage at the 
output of the circuit, the outer end of RI20, which is 
applied through the inter-sub-unit wiring and S202 to 
the grid of V201B. This positive voltage produces a 
mark-signal output from the keyer and output circuits. 
The level of this voltage is adjusted by the THRESH­
OLD control R122 by adjusting the plate supply volt­
age to the axis-restorer's de amplifier, Vl05A and B. 

The two triodes of VI05 are in parallel, acting as one 

triode. There is also positive voltage at one plate and 
one cathode, pins 1 and 2, of Vl04A and B, which, 
due to the conductivity of the VI04B diode in this 

direction, charges CI06A to this voltage. Later, through 
RII6 and RI18, CI06B is also charged to the same 
level. This positive voltage is applied to the grids of 
VI05A and B, and, with the cathode bias developed 
by R123, forms its at-rest bias. The bias, in turn, deter­

mines the positive voltage in the circuits just discussed 
by controlling the plate current of VI05A and B and 
establishing the drop in its plate resistor RI21. 

When a symmetrical, evenly-weighted signal comes 
through CI05 from the discriminator filter circuit, the 
diode of VI04B rectifies the positive pulses, and V104A 
rectifies negative. The charges on CI06A and CI06B 
are thus equally displaced in opposite directions. Due 
to the difference or unbalance between Rll6 and Rl18 
there is a small shift to more-positive on V105A and B 
grids, which in return reduces the positive lock-up volt­
age delivered to the keyer. 

The proper setting of RI22, THRESHOLD, for a 
low level symmetrical signal will produce a bias, or 
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operating axis, at V201B grid which gives the optimum 
keying. It is the purpose of the axis restorer to maintain 
this optimum axis for non-symmetrical signals. 

At the grid of V201B a positive voltage of approxi­
mately one volt or more is required to swing the flip­
flop keyer to key a mark signal. It will remain on mark 
until a negative voltage of approximately one volt or 
greater is applied whereupon it flips over to key a 
space signal. It will, in turn, remain on space until 
flopped back to mark by a positive voltage. The opti­
mum keying axis will depend upon signal strength, 
noise conditions, etc. On strong, noise-free signals the 
axis setting is not critcial, but on weak signals or on the 
weak portion of fading signals a careful setting is im­
portant. Under noisy conditions the axis must be set 
enough positive that negative peaks of noise signal 
will not key. 

The signal pulses from the discriminator pass through 
R115 and Rl20 to reach V201B. The grid of V201B is 
prevented from being driven excessively positive by the 
drop in R120 when the grid circuit conducts. 

When a non-symmetrical signal, which has more 
andjor higher positive pulses (mark) than negative, 
passes through the system, the tendency would be for 
the bias axis to average in a positive direction away 
from the optimum value if it were not for the action 
of the axis restorer. The excess positive is rectified by 
V104B, charging C106A relatively more positive. This 
change is reflected through the resistor network to 
V105A and B which counteracts the change in the axis 
and, due to the amplification of the tube, essentially 
restores the bias to that occurring with a symmetrical 
signal. 

A signal that is largely space characters would tend 
to move the axis negative but the axis restorer holds 
the axis practically at the symmetrical signal condition. 

Since only the ac component of the signal reaches 
the axis restorer circuit from the discriminator, a pro­
longed mark signal, a prolonged space signal, and a 
no-signal condition appear the same to the axis restorer, 
except for the abrupt change at the beginning of the 
mark or space signal. A mark signal keys a mark out­
put, and so a prolonged mark signal will leave the cir­
cuit in the mark or no-signal "lock-up" condition. A 
space signal keys a space output, and so a prolonged 
space signal will start as a space output and then shift 
over momentarily to the normal no-signal "lock-up" 
condition. 

The time of the "lock-up" action varies with the set­
ting of the THRESHOLD control, R122, and with the 
operating conditions. It will range from instantaneous 
"lock-up" to a possible condition where two or three 
seconds are required to "lock-up" from a strong con-

tinuous space signal. The time constant for any one 
condition is determined by all the components in the 
axis restorer circuits. 

b. OSCILLATOR-KEYER SUB-UNIT. (SU-201) 

(1) AUDIO OSCILLATOR-AMPLIFIER.-In this 
circuit V201A and V203A are used in a resistance­
coupled audio amplifier which is made to oscillate by 
the use of positive feedback in the network between 
the output of V203A and the input of V201A. The 
positive and negative feedback network is designed in 
the form of a Wien bridge and is a frequency-selective 
resistance-capacity combination which allows one fre­
quency to be applied to the grid of V201A in the proper 
phase and amplitude for oscillation. This frequency of 
oscillation is determined by the values of the compo­
nents in the Wien bridge network. The parallel com­
bination of R204 and the condensers switched by S201B 
form a parallel leg of the bridge network while R201 
in series with the condensers switched by S201 forms 
the series leg of the network. 

In order to provide for good wave form the net 
amplification of the two oscillator tubes is kept low by 
introducing a fairly large degree of negative feedback 
together with the positive feedback used to provide 
oscillation. The negative feedback loop consists of R202 
and the cathode resistor of V201A, R205. 

V203B is connected as a diode which rectifies signals 
greater than the level established by the bias on the 
cathode of V203B, and applies this rectified voltage to 
the grid of V203A as bias. This stabilizes the output 
level of the oscillator. 

This oscillator-amplifier is tuneable to the following 
frequencies: 595 cps, 765 cps, 935 cps, 1105 cps, 1275 
cps, 1445 cps, 1615 cps and 1785 cps, by switching the 
condensers in the two legs of the Wien bridge network. 
This is accomplished by switching the FREQ-CPS 
switch, S201, to positions one through eight respec­
tively. When in position nine, the FREQ-CPS switch 
allows an external tone to drive the grid of V201A and 
the oscillator-amplifier functions as a two stage resist­
ance-coupled amplifier. 

V202 is an OA2 regulator tube which regulates the 
voltage applied to the plate of the first oscillator tube 
V201A. This OA2 holds the voltage to within two 
volts of its working voltage (approx. 150 volts). The 
output of the audio oscillator-amplifier is capacitively 
coupled by C221, to the grid of the phase splitter stage. 

{2) PHASE SPLITTER.-V204A is connected in a 
conventional phase splitter circuit to supply push-pull 
input to the grids of the tone modulator. The output 
from the cathode of V204A is capacitively coupled by 
C223 to the grid of V206B and the output from the 
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plate of V204A is coupled to the grid of V206A by 
the capacitor C222. 

(3) TONE MODULATOR-The tone modulator, 
V206, is a conventional push-pull audio output ampli­
fier employing a 12AU7 twin triode. The output of the 
tone modulator is keyed from "tone on" to "tone off" 
by a high negative bias applied to the grids of the tone 
modulator V206A and B, from the keyer circuit. This 
negative keying voltage drives the grids of the modu­
lator tube to approximately two times cut-off, which 
results in no tone output. The output of the tone modu­
lator is transformer coupled by T201 through the filter 
Z502 to the tone output receptacle, }506. 

( 4) KEYER.-The keyer is a flip-flop circuit em­
ploying two triodes and a small neon tube. They are: 
V201B, one half of a 12AX7 twin triode; V204B, one 
half of a 12AU7 twin triode; and V205, a 991 voltage 
regulator. V205 is used in the keyer circuit for trigger­
ing the flip-flop action. The action of this circuit under 
the "mark" condition is as follows: A normal mark 
signal is a positive voltage of about one volt, or higher, 
from the discriminator or from the axis restorer "lock­
up" circuit. When this is applied to the grid of V201B, 
it causes the triode to conduct heavily. This causes a 
large voltage drop across R226 and across R230. The 
triode of V204B is then biased beyond cutoff because 
of the negative voltage reaching the grid through 
R229, and the positive on the cathode from the drop 
across R230. V204B will not conduct and thus allows 
full B + to reach V205 through R228. This ionizes the 
neon gas, and V205 suddenly conducts current through 
R228 and R231. This causes a voltage drop across R231 
of approximately 37 volts which is of opposite polarity 
to that of the negative 38 volts applied to R231 and 
results in a total of approximately one volt negative at 
the output of the keyer circuit. Under this condition 
the Tone Modulator is biased as an amplfier and the 
Electronic Relay is conductive. This results in "tone on" 
or tone output from the Tone Modulator, and allows 
the Electronic Relay to conduct the de loop current that 
energizes the teletype printer. 

The action of the keyer circuit under the "space" 
condition is as follows: a normal space signal (about 
one volt or more negative) applied to the grid of 
V201B from the discriminator will cause V201B to 
draw less current. As V201B draws less current the 
voltage drop across R226 becomes smaller and allows 
the grid of V204B to become less negative. V204B now 
starts to conduct and due to the common cathode coup­
ling between V201B and V204B the cathode of V201B 
becomes tnore positive which causes V201B to stop 
conducting. When 204B starts to conduct a greater 
voltage drop is developed across R228 which reduces 

the voltage at the trigger tube. This c�uses the ioniza­
tion of the trigger tube V205 to be suddenly quenched 
and it stops conducting, which means there will be no 
drop across R231 to cancel out the negative bias. Thus 
the negative 38 volts is applied to the grids of the Tone 
Modulator and the Electronic Relay biasing them be­
yond cutoff. Under this condition both the Tone Modu­
lator and the Electronic Relay block the passage of plate 
current or signal, resulting in "tone off" or no tone 
output from the Tone Modulator and causing the Elec­
tronic Relay to open the de loop circuit that energizes 
the teletype printer. 

When the input to V201B is swung from approxi­
mately one volt positive to one volt negative, or wider, 
the keyer produces sharply squared-off output pulses 
producing sharply defined characters at the output of 
the unit. 

(5) ELECTRONIC RELAY.-The Electronic Re­
lay, consisting of two 6AQ5 pentodes, V207 and V208, 
is employed for opening and closing the de loop of the 
teletype printer. V207 and V208 are connected in 
parallel and obtain their plate supply from the de tele­
type printer loop. In this circuit it is necessary to oper­
ate the cathodes of V207 and V208 at ground potential 
because the negative side of the de loop is at ground 
potential. R236 and R237 are suppressors to prevent 
parasitic oscillation of the paralleled tubes. The Elec­
tronic Relay is keyed, opened or closed, by the keying 
voltage from the flip-flop keyer that is applied to the 
grids of V207 and V208. Under the "mark" condition, 
the keying voltage is approximately one volt negative 
which allows the Electronic Relay tubes to conduct, 
closing the de loop of the teletype printer. Under the 
"space" condition, the keying voltage is approximately 
38 volts negative. This completely blocks V207 and 
V208 producing an open circuit of the teletype de loop. 

c. MONITOR SUB-UNIT. (SU301) 

The monitor is a conventional oscilloscope circuit 
using one triode of a 12AX7, V301, as the vertical ampli­
fier and employing a 60 cps sinudoidal horizontal-sweep 
voltage obtained from the high voltage secondary of 
the power transformer. This circuit includes the usual 
oscilloscope controls, VERTICAL POSITIONING, 
HORIZONTAL POSITIONING, FOCUS and INTEN­
SITY. The primary purpose of the Monitor is for 
observing the tuning of the audio input to the dis­
criminator and for determining the cycles shift that is 
being received. It displays the discriminator de output. 
The audio input to the discriminator from the receiver 
is properly set by tuning the receiver until the pattern 
on the screen of the cathode ray tube, V302, is centered, 
indicating the frequency shift is symmetrical above and 
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below the mean frequency. (See figure 4-3.) The cycles 
shift is determined by adjusting the vertical amplifier 
gain control, CYCLES SHIFT, R301, until the pattern 
on V302 fills the space between the top and bottom 
parallel lines marked on the window in front of the 
tube. The CYCLES SHIFT is then read directly from 
the calibrated markings on the control panel. 

d. POWER SUPPLY SUB-UNIT. (SU401) 

The Power Supply Sub-Unit furnishes all power re­
quired to operate the three sub-units contained in the 
Frequency Shift Converter CV-89AjURA-8A, including 
filament, plate and bias voltages. (See the Power Supply 
description in the Parts List for voltage and current 
ratings.) A tapped primary is used on the power trans­
former for the selection of three line voltages, 105 volts, 
115 volts and 125 volts. 

e. CABLE FILTER ASSEMBLY. (Z505) 

The Cable Filter Assembly consists of four low pass 
RF filters: tone input filter Z501, tone output filter 
Z502, teletype output filter Z503, and the ac input 
filter Z504. The purpose of this filter assembly is to 
filter out extraneous noise, or signals, that might cause 
the equipment to function improperly. Each filter is 
a low-pass type with cutoff frequency set for the fre­
quencies in the particular circuit. The data for these 
is given in the parts list descriptions and in table 5-4. 

f. BLOWER SUB-UNIT. (SU1201) 

The Blower Sub-Unit provides proper ventilation in 
high ambient temperatures, being controlled by a ther­
mostatic switch Sl201, which closes at 49° ± 2.7° C 
(120° ± 5° F) and opens at 40.5° ± 2.7° C {105° ± 

5° F). The permanent-split phase, capacitor-type motor 
B1201, operates on 115 v ac, 60 cycles, and rotates 
the fan B1202, approximately 3000 rpm to pass three 
cubic feet of air per minute through the individual 
unit. An air cleaner 01201, with an aluminum cloth fil­
ter element, covers the air intake of the blower housing. 
Air exhaust ports are located in the control panel of 
the unit. 

3. COMPARATOR CM-22A/URA-8A.-fig. 5-18. 

a. SELECTOR SUB-UNIT. (SU701) 

(1) MARK-SPACE SELECTOR CIRCUIT.-Two 
double diodes are connected together in a special circuit 
for automatically comparing the two diversity signals 
and selecting the better mark pulse and the better space 
pulse for each character of the code message. The fil­
tered output of the discriminator from each Frequency 
Shift Converter CV-89AjURA-8A is fed to the circuit 
for this purpose. 

When the SELECTOR switch, S701, is in the DIVER­
SITY position the signal from one Converter is fed to 

the plate of V701B and the cathode of V701A. The 
V701B diode is connected to pass positive pulses to 
one diode load (R701) and the V701A diode is 
arranged to pass negative to the other diode load 
(R702). The signal from the second Converter is simi­
larly connected to V702B and V702A to pass positive 
to R701 and negative to R702. To illustrate the compar­
ing and selecting action of this circuit consider that 
the first Converter was delivering a three volt positive 
pulse at the instant the second Converter was delivering 
a two volt like pulse. The three volt pulse at V701B 
plate would pass through the diode with negligible 
drop and produce a three volt drop across R701 (for 
the moment considering R701 to be returning to ground 
potential). This will result in a plus three volts on the 
cathode of V702B while there is only a plus two volts 
on its plate. Thus only the diode with the higher poten­
tial in the conducting direction will pass signal. This 
same selection occurs for the negative pulses at V701A 
and V702A, having R702 as their common load. When 
the two signals have pulses of equal voltage there is 
some combining due to phase differences, but otherwise 
the circuits pass only the stronger positive, or mark, 
pulse and the stronger negative, or space, pulse. The 
selection is instantaneous, even to selecting parts of 
poorly shaped pulses. 

The output of the mark-space selector circuit is fro� 
the junction of R701 and R702. The de potential at 
this point is determined by the axis restorer and thresh­
old setting, which will be considered in the following 
paragraphs. The mark pulses pass through R701 into 
the circuits that follow and the space pulses pass through 
R702. These do not tend to cancel at the junction of 
R701 and R702 because they do not occur at the same 
time. 

Thus is can be seen that one of the principal func­
tions of the Comparator unit is performed by the com­
paring and selecting action of these diode circuits. 

(2) AXIS RESTORER-The axis restorer in the 
Comparator is identical in circuitry and function to the 
axis restorer in the Converter unit (par. 2.a(5) of this 
section), except for the circuit into the axis restorer 
diode, V703A and B. V703B is connected to pass posi­
tive signals into the axis restorer circuit from the posi­
tive side of the mark-space selector circuit, and V703A 
works from the negative side of the selector circuit. 
The resulting action in biasing the axis restorer circuit 
from signal pulses is, however, the same as that in the 
Converter axis restorer circuit. 

The de components in the output of the mark-space 
selector circuit are not isolated from the following sig­
nal circuits by a capacitor, as is done from the discrimi­
nator in the Converter, but the axis restorer is definite 
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enough in its control not to be appreciably affected by 
this voltage; but rather, it establishes the bias at the 
junction of R701 and R702 into which the mark-space 
selector diodes operate. 

(3) IDENTICAL CIRCUITS.-The following cir­
cuits of the Comparator are identical in circuitry and 
component parts to the corresponding circuits in the 
Frequency Shift Converter: 1) flip-flop keyer circuit, 
V705B, V706A and V707; 2) electronic relay or tele­
type output, V708 and V709; 3) audio oscillator and 
amplifier, V705A, V711B and V706B; 4) voltage regu­
lator V710; 5) phase splitter, V711A; 6) tone modu­
lator, V712A and B. 

b. POWER SUPPLY SUB-UNIT. (SU801) 

The Comparator power supply is a conventional full­
wave type supply which furnishes the power required 
by the various Comparator circuits. It supplies B power 
of 35 milliamperes at 250 volts de and has a separate 

negative circuit which supplies the required 32 volts 
of negative bias. A separate bias supply and two sep­
arate B + outputs are used to obtain voltage stability 
equivalent to that in the Converter power supply be­
cause this supply has much less steady current drain. 
The other ratings for this sub-unit are on the schematic 
diagram and in the Comparator Power Supply Sub-unit 

description in the parts list. 

c. CABLE FILTER ASSEMBLY. (Z905) 

The cable filter assembly in the Comparator has in­
dividual filters that are identical to those in the Fre­
quency Shift Converter and serve the same purpose. 
The wiring detail is slightly different between the two 
assemblies because of having some different input and 
output circuits. 

The Blower Sub-Unit on the Comparator is identical 
to the one on the Converter, and serves the same 
function. 

SECTION 3 

INSTALLATION 

1. UNPACKING. 

The Frequency Shift Converter-Comparator Group 
ANjURA-8B and its Maintenance Parts Kit are over­
seas packed in two wooden shipping boxes. Each ship­
ping box has a water-proof liner. The equipment is 
packaged with a moisture-vaporproof barrier and a 
desiccant and should not be unpacked until ready for 
use. The items of the Maintenance Parts Kit are each 
packaged with a moisture-vaporproof barrier and a 
desiccant and the individual packages should not be 
opened until ready for use. 

Box number one contains the equipment, the acces­
sories, two instruction books and a packing list. Open 
it by breaking the steel straps and removing the top 
cover. Tear open the box liner, remove the upper and 
side packing materials, and lift out the contents. Open 
the equipment and accessory packages by tearing open 
the top flaps of the corrugated cartons. Do not cut open 
the cartons unless the cutting blade has a guard which 
will prevent cutting deeper than the thickness of the 
fiberboard. The equipment package is a double carton 
with a vapor-proof bag between the outer and inner 
sections. After opening the outer carton tear open the 
bag, open the inner carton, and remove the upper and 
side packing material from around the equipment. Lay 
the carton over on its side so the equipment rests on 
its back, and carefully slide out the whole assembly by 
pulling on the handles. 

CAUTION 

Do not lift the whole equipment by the han­
dles of the units. Excess strain may damage 
the drawer-latch mechanism. 

Tip the equipment upright and remove any remaining 
packing materials from it. The Frequency Shift Con­
verter - Comparator Group ANjURA-8B is shipped 
ready for use and no preinstallation servicing is re­
quired. However, the complete equipment should be 
carefully inspected for any damage that may hrve 
occurred during shipment. Press the upper pushbutton 
in the handles and pull out each drawer assembly, in 
turn, for this inspection. Press down on each tube to 
make certain it is well seated in its socket. 

Box number two contains the Maintenance Parts Kit 
and a packing list. Open it in the same manner as box 
one and remove the metal spare parts box. This may 
be opened for removal of the individual packages, as 
required. 

2. GENERAL. 

Determine what receivers are to be used with the 
ANjURA-8B and locate the equipment so that the 
tuning monitor can be conveniently observed while 
tuning each receiver. 

Two receivers are required for diversity reception, 
each one selected to receive the desired radio frequency 
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or frequencies. Provision is also made for the connec­
tion of four receivers to the equipment, two to each 
Converter. When the link connections on terminal 
board E102 are set at OPEN (see figure 5-6), the 

WIDE 600 ohm INPUT (}507) and NARROW 600 
ohm INPUT (}508) are separated, being selected by 
the NARROW-WIDE SHIFT switch (S101). In this 

way a narrow-shift receiver and a wide-shift receiver 
may be connected to each Converter, to be selected as 
desired. It is common practice to use narrow frequency 
shift on carriers below 500 kc and wide-shift on carriers 

above 500 kc. 

When one receiver is used with each Converter the 
links on E102 are to be set at PARALLEL; this puts 
both inputs in parallel and the NARROW-WIDE 

SHIFT switch conditions the input circuit and other 
circuits for the shift to be used. 

Where reception conditions permit, single receiver 
reception may be used, with one Frequency Shift Con­
verter unit alone. The teletype andjor keyed-tone out­
puts of the Converter itself are then connected. One 
receiver or a narrow-shift and a wide-shift receiver may 
be connected to the input circuits, as desired. 

When single receiver reception is used, a second set 
of output circuits is available from the Comparator 
CM-22jURA-8A by making the regular DIVERSITY 
connection between the Converter and Comparator. 

Provision is made for the TONE OUTPUT to feed 
a balanced line, when desired, by grounding terminal 4 
of the tone-output filter, Z902 or Z502. This is the 
center-tap of the secondary of the output transformer 

in the tone-output filter of each unit. See figures 5-11, 
5-15 and 5-16 for the location of the filters and of 
terminal 4. 

After it has been determined what equipments are to 
be asociated with the ANjURA-8B equipment, or its 
units, proceed with the installation as instructed in the 

applicable paragraphs that follow. 

3. INSTALLATION. 

a. MOUNTING THE COMPLETE EQUIPMENT. 

The equipment required for the installation of Fre­
quency Shift Converter-Comparator Group ANjURA-

8B is given in tables 1-1 and 1-2. 

In mountnig the table type Rack MT-719jURA-8A 
containing complete equipment, select a location which 
will allow clearance at the front for withdrawing and 
tilting each of the drawer assemblies. Also, space should 
be provided in the rear so that the cables and connectors 
are easily accessible and so that there is sufficient ven­
tilation for the blower. See figure 3-6. 

Shock mounts are not required with this method of 

installation. 

The following is a step-by-step installation procedure: 

( 1) Drill four one-half inch mounting holes in 

the mounting surface according to the dimensions given 

in figure 3-6. 

(2) Place the Rack directly over the four mounting 
holes. 

(3) Obtain four o/s"-24 mounting bolts which are 

long enough to expose three-fourths inch to one and 
one-half inches of thread above the mounting surface 

when pushed up through the drilled holes. Place a lock 
washer on each bolt. See figure 3-6 for the bolt clear­
ance dimensions. 

( 4) Align the Rack mounting holes with the holes 
in the mounting surface and screw the four mounting 

bolts into the anchor nuts. Make certain each bolt is 
tightened securely. 

b. INTERCONNECTIONS FOR DIVERSITY OP­
ERATION. 

Interconnect the units of Frequency Shift Converter­
Comparator Group ANjURA-8B according to the In­
terconnecting Cable Diagram, figure 3-1, using the 

cables and plugs listed in tables 1-1 and 1-2. 

Attach the plugs to the cables for the external cir­
cuits according to the instructions of paragraphs 3.c., 
3.d . . uid 3.e. as illustrated in figures 3-2, 3-3 and 3-4. 

Adjust the power supply for each unit for the voltage 

of the power line to be used and set the links on termi­
nal board E102 in each converter as follows: 

(1) ADJUSTMENT FOR LINE VOLTAGE.-Be­
fore power is applied to the equipment, the line-voltage 

link adjustment on terminal board E401 in the Con­
verters and E801 in the Comparator must be properly 
set. See figures 5-7, 5-9, 5-13 and 5-14. Measure the ac 

power line voltage with an ac voltmeter. Press the push­
buttons in the tops of the handles on one unit and with­
draw the drawer assembly its full travel out of the case. 
Press the lower pushbuttons in the handles and tilt the 
assembly up to 90° where the bottom is accessible (posi­
tion A of figure 5-2). Adjust the link to the voltage 
setting most nearly corresponding to the line voltage. 
Tighten the link screws firmly. Tilt the drawer to hori­
zontal, slide it back in the case and push in tight to 
latch it in position. Repeat the adjustment on the other 
two units. 

(2) ADJUSTMENT OF CONVERTER INPUT 
FOR ONE OR TWO RECEIVERS.-When only one 

receiver is to be connected to the input of a Converter, 
connect it to either the WIDE or NARROW 600 OHM 
INPUT and set the PARALLEL-OPEN links on termi­
nal board E102 to PARALLEL. To set the links, loosen 
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INSTALLATION 

TABLE 3-1. TERMINATIONS FOR MCOS-2 CABLE USED FOR EXTERNAL CONNECTIONS 

PLUG CONNECTIONS 
EXT. CIRCUIT 

Symbol Designation Lead Color Pin Number 

Pll02 AN3106B-14S-7S White A PWR INPUT 
No Connection B 
Black c 

Pll03 AN3106B-14S-9S White A TTYP OUTPUT 
Black B 

-�------

the screws, move the link to the desired position and 
retighten the screws securely. E102 is illustrated in 

figures 5-6 and 5-9. When two receivers are to be con­
nected to the Converter, connect the wide-shift receiver 
to 600 OHM INPUT-WIDE, connect the narrow­

shift receiver to 600 OHM INPUT-NARROW and 

set the links on E102 to OPEN. 

(4) Remove the insulation from the two conduc­

tors one-quarter of an inch from the end and tin. Place 
a five-eighths inch piece of # 10 clear vinylite tubing 

(item 12) over each conductor. 

( 5) See table 3-1 and select the correct plug for the 

circuit to be connected, and select an AN3057-6 cable 
clamp (H1101 ). 

c. ATTACHING PLU GS TO TYPE MCOS-2 
CABLES. 

( 6) Disassemble the plug, pull the washer out of 

the cable clamp, and loosen the cable clamp screws. Slip 
the following items over the cable in the order shown 
in figure 3-2: item 4-cable clamp, 5-fiber washer, 7-
shell assembly nut, 10-coupling nut, and 11-solder­

ing ring. 

The external MCOS-2 cables are to be prepared and 
terminated with their plugs as follows and as illus­
trated in figure 3-2: 

( 1) Square off the end of the MCOS-2 cable. 

(2) Cut off the outer jacket of the cable for one 

inch from the end. Be careful not to nick the braid 
underneath. 

(7) Solder the cable leads (black and white) to 

the corresponding pin numbers as given in table 3-1, 
and solder the pigtailed braid to the lug on the solder­

ing ring, item 11 (01101). 
(3) Fan out the exposed braid, form it into a pig­

tail and tin the pigtail. Remove the cloth filler from 

around the two insulated conductors. 

(8) Slip the vinylite tubing over the soldered con­
nections and wrap the connections with adhesive plastic 

3-4 

(A) Square off the end of the RG-11/U cable. Slide 
the coupling nut over the cable. 

(B) Cut the outer jacket of the cable 11/4'' from the 
end. Be careful not to nick the copper braid underneath. 
Cut the copper braid and inner insulation %" from 

the end. 

(C) Fan out, trim, and tin the copper braid. 

(D) Screw the plug body over the outer jacket until 
¥!6" of the inner conductor is exposed. Be careful 
not to push back the copper braid. Solder the plug 

body to the copper braid through the 4 holes provided. 

Solder the inner conductor to the contact sleeve. Remove 
any excess solder and cut off the inner conductor where 
it projects past the contact sleeve. 

(E) Slide the coupling nut forward until it is free from 
the internal thread. 

Figure 3-3. Installation of Navy Type 49 f 90 Connectors 
on RG- r r ;u Cable 
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INSTALLATION 

TABLE 3-2. TERMINATIONS FOR TTHFWA-1 ARMORED CABLE USED FOR EXTERNAL CONNECTIONS 

PLUG CONNECTIONS 

Symbol Designation Lead Color Pin Number EXT. CIRCUIT l 
PllOl AN3106B-t4S-7P White A NARROW INPUT 

Black B 
No Connection c 

PliO! AN3106B-t4S-7P White A WIDE INPUT 
Black B 
No Connection c 

Pll04 AN3l06-t4S-l2P White A TONE OUTPUT 
No Connection B 
Black c 

Pll05 AN3l06-t4S-l2S White A EX TONE IN 
Black B 
No Connection c 

tape, indicated as item 13, but not shown, in figure 3-2. 

(9) Assemble the plug as shown in figure 3-2, 
item 14. 

(10) Tighten the shell assembly nut securely and 
screw the cable clamp tightly onto the shell. 

( 11) Tighten the clamping screws, item 3, so that 

the cable clamp has a firm grip on the cable. 

d. ATTACHING PLUGS TO TYPE RG-lljU 
CABLES. 

The external RG-11/U cables are prepared and ter­
minated with their plugs in accordance with the detailed 

procedure outlined in figure 3-3. 

e. ATTACHING PLUGS TO TYPE TTHFWA-1 
CABLES. 

The external TTHFW A-1 cables are to be prepared 
and terminated with their plugs as follows and as illus­
trated in figure 3-4: 

( 1) Square off the end of the TTHFW A-1 ar­

mored cable. 

(2) Fan out one and one-eighth inches of the 

armor braid and form it into a pigtail; tin the pigtail. 

( 3) Cut away the outer jacket, inner jacket and 
transparent wrapping from around the two insulated 
wires for one inch from the end. Be very careful not 

to nick the insulation on the two conductors. 

( 4) Remove the insulation from the two conduc­
tors one-quarter of an inch from the end and tin. Place 

a five-eighth inch piece of #10 clear vinylite tubing 
(item 12) over each conductor. 

( 5) See table 3-2 and select the correct plug for 
t:he circuit to be connected, and select an AN305 7-6 
cable clamp, (H1101). 

(6) Disassemble the plug, pull the washer out of 
the cable clamp, and loosen the clamping screws. Slip 

the following items over the cable in the order shown 
in figure 3-4: item 4-cable clamp, 5-fiber washer, 7-
shell assembly nut, 10-coupling nut, and 11-solder­
ing ring. 

(7) Solder the cable leads (black and white) to 
the corresponding pin numbers as given in table 3-2, 

and solder the pigtailed braid to the lug on the solder­
ing ring, item 11 (01101). 

(8) Slip the vinylite tubing over the soldered con­
nections and wrap the connections with adhesive plastic 
tape, indicated as item 13, but not shown, in figure 3-4. 

(9) Assemble the plug as shown in figure 3-4, 
item 14. 

( 10) Tighten the shell assembly nut securely and 
screw the cable clamp tightly onto the shell. 

( 11) Tighten the clamping screws, item 3, so that 
the clamp has a firm grip on the cable. 

f. TABLE MOUNTING SINGLE UNIT. 

Provision is made for table mounting the individual 
units of Frequency Shift Converter-Comparator Group 

AN/URA-SB on shock mounts. Twelve shock mounts 

are supplied as accessory parts for this purpose. Details 
for shockmounting the individual units are shown in 
figure 3-7, Shockmounted Single Unit, Installation 

Drawing. 

Remove the unit that is to be shockmounted from the 

Rack MT-719jURA-8A (see steps 1 and 2 of par. 3.h. 
of this Section). Then take the drawer assembly out 
of its case. This is done by depressing the two push­
buttons at the top of the handles and pulling the drawer 
assembly its full travel out of the case. With the 
drawer assembly withdrawn, depress the two pushbut­
tons at the bottom of the handles and tilt down 
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22.5 degrees. See D of figure 5-2. In this position the 
complete drawer assembly can be lifted out. Remove the 
four cover plates located inside of the case on the bot­
tom by taking out the four screws that hold each of 

them in place. With the same screws, lockwashers and 
nuts, secure the shock mounts to the unit according to 

figure 3-7. Then select a location which will allow 
enough space at the rear for proper ventilation and for 
attaching the cables. Also, the front should have 

enough clearance so that the drawer assembly can be 

withdrawn and tilted, as illustrated in the installation 
drawing, figure 3-7. 

The following is a step-by-step installation procedure: 

( 1) Drill four one-half inch mounting holes in the 

mounting surface according to the dimensions given in 

figure 3-7. 

(2) Place the case of the unit on the mounting 
surface and properly align all the mounting holes. 

( 3) Guide four %" diameter mounting bolts (not 

supplied) through the access holes down through the 
shock mounts and through the drilled mounting holes. 

( 4) Place a lockwasher and nut on each bolt and 

tighten securely, holding the head of the bolt with a 
socket wrench. 

( 5) Replace the drawer assembly in its case by 
reversing the procedure for removing it, as given above. 

CAUTION 

When replacing the drawer assembly in the 
drawer-slide support, be very careful not to 
damage component parts by striking or rest­

ing them on the drawer slide mechanism. 

g. INTERCONNECTIONS FOR SINGLE RE­

CEIVER OPERATION. 

For single receiver operation, interconnect the Fre­

quency Shift Converter CV-89AjURA-8A according to 

figure 3-5. To complete the connections it is necessary 
to attach plugs to the external cables. The procedures 
for attaching these plugs are given in paragraphs 3.c., 

3.d. and 3.e. and are illustrated in figures 3-2, 3-3 and 

3-4. See paragraph 3.b. ( 1) of this section for the line 

voltag'! setting to be made in the Converter unit, and 
set the PARALLEL-OPEN links on terminal board 
E102 according to the instructions in paragraph 3.b.(2). 

h. STANDARD RELAY RACK MOUNTING. 

Provision is also made for mounting the units of 
F r e q u e n c y  S h i f t  C o n v e r t e r - C o m p arator G r o u p  

ANjURA-8B in a standard 19 inch relay rack. This is 
accomplished by attaching a pair of mounting brackets 

to each unit. The brackets are supplied as accessory parts 

and listed in table 1-1. The detailed procedure is as 
follows: 

( 1) Remove the twelve screws at each side of Rack 
MT-719jURA-8A that secure the three units of Fre­

quency Shift Converter-Comparator Group in the Rack. 

(2) Remove each unit from the Rack by pulling it 

straight out, the top Frequency Shift Converter CV-

89AjURA-8A first, the Comparator CM-22AjURA-8A 
second, and the bottom Frequency Shift Converter last. 

After the units have been removed, stow Rack MT-
719 jURA-sA for possible use at a later time; it is not 
used when the units are mounted in a standard 19 inch 

relay rack (or when individually mounted). 

(3) Attach the brackets, A1101 and A1102, to each 

unit according to figure 3-8, Rackmounted Unit, In­
stallation Drawing. When attached, the brackets and 

unit simulate a standard 19 inch relay panel S7h2 inches 
high (equivalent to panel C of BuS hips drawing RE 

23F 225D). 

(4) Mount the units in the standard 19 inch rack 

in the conventional manner being certain to provide 
for proper ventilation. 

4. PRELIMINARY CHECK. 

After the complete equipment has been installed, 
there are no preliminary adjustments other than the 
steps of regular operation of the equipment. 

Before turning the equipment over to operation per­
sonnel for regular operation, a preliminary check of 

the correctness of the installation and condition of the 
equipment should be made by operating it for a short 

period of time according to the steps of subsection 3 
of Section 4, Operation. Also, consult the paragraphs 
of subsection 1 of Section 4. The operating results 

should be carefully observed. Try each operating con­
trol to see that it works normally. Check the tone out­
put at each frequency by plugging a set of headphones 
into the PHONES jack and listening to the tone out­

put. Plug in a 100 milliampere meter at the TTY jack 
and note whether the teletype de loop current is nor­

mal for the teletype equipment used. Connect the meter 
positive to the plug sleeve and the negative to the 

plug tip. 

CAUTION 

Both sides of the TTY jack are 70 volts 

above ground when a teletype loop is con­

nected and energized. Do not contact these 

circuits. 

If the installation is for single receiver operation, 
check the operation according to subsection 5 of Sec­
tion 4, Operation. Also consult the paragraphs of sub­

section 1 of Section 4. 
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WIDE NARROW 
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AN3106B-
14S -7P 

J508 

PIIOI 
AN3106B-
14S-7P 

AN/URA-88 
INSTALLATION 

CONVENIENCE 

OUTLE T AC 

TYPE TTHFVIQ:I-1 ARMORED CABLE TO 
S OURCE OF EXTERNAL TONE, 

TYPE MCOS-2 CABLE TO DC L O OP 
OF TELETYPE PRINTER, 

FOR LF AND VLF ONLY 

TYPE TTHFVIQ:I-1 ARMORED CABLE TO TELETYPE- TELEGRAPH 
TERMINAL EQUIPMENT 

TYPE TTHFWA-1 ARMORED CABLE TO 600 OHM 
OUTPUT OF NARROW SHIFT RECEIVER 

TYPE TTHFWA-1 ARMORED CABLE TO 600 OHM 
OUTPUT OF WIDE SHIFT RECEI V E R  

Figure 3-5. Interconnecting Cable Diagram, Single Receiver Operation 
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SECTION 4 

OPERATION 

1. GENERAL. 

The Frequency Shift Converter-Comparator Group 
ANjURA-SB is intended for use with Standard Navy 
radio receivers, such as the Model RBAjRBBjRBC 
Series, to form a communication link for receiving fre­
quency-shift keyed telegraph signals, and to provide 

the necessary keying facilities for the operation of auto­
matic recording devices (teletype printers). 

In order to obtain the optimum in operation of 
the Frequency Shift Converter-Comparator Group 

ANjURA-SB, it is necessary for the operator to have 
a basic understanding of the receivers that will be used 
in conjunction with this equipment. For this purpose, 
the operator's handbook for each receiver used with 
this equipment must be available to the operator. 

When frequency-shift keyed signals using narrow­
shift ( 10 to 200 cps) are to be received, the receiver 
beat frequency oscillator should be adjusted to produce 
a beat note having a mean frequency of 1000 cps. When 
signals using wide-shift (200 to 1000 cps) are to be 

received, the receiver beat frequency oscillator should 
be adjusted to produce a beat note having a mean fre­
quency of 2550 cps. Where the BFO is not set to pro-

@o 

SHIFT SPEED 

NO�RSE 

ue� 
OFF 

POWER 

30 70 

05
0 

20 80 
10 90 0 100 

INTENSITY 

� 

duce this frequency, it can usually be obtained by slight 
detuning, provided the selectivity is not too sharp. 

When employing the higher frequency receivers 
(RBB or RBC) on wide-shift signals, optimum opera­
tion is usually obtained with medium selectivity. How­
e v e r ,  u n d e r  a d v e r s e  n o i s e  a n d  v e r y  w e a k  s i g n a l  

conditions, improved operation can be obtained by using 
sharp selectivity, provided that the beat frequency oscil­

lator in the receiver can be adjusted to be approximately 
2550 cps either higher or lower than the IF frequency 
of the receiver, so as to produce a 2550 cps beat note 

when the receiver is tuned exactly on the frequency­
shift carriers. (The Navy model RBA series receivers 
have the beat frequency oscillator tracked to produce a 
1000 cycles per second beat so no beat frequency oscil­
lator adjustment is required for narrow-shift reception. 
On the Navy model RBB and RBC series receivers, 1000 

cycles per second beat notes for narrow-shift reception 

should be obtained by adjusting the "FREQUENCY 
VERNIER" to zero, and 2550 cycles per second beat 
notes for wide-shift reception should be obtained by 

adjusting the "FREQUENCY VERNIER" to its ex­
treme clockwise position and slightly detuning the 
receiver.) 

05
0 3 70 20 80 

10 90 0 100 

FOCUS 

@o 

Figure 4- r. Frequency Shift Converter CV-89AfURA-8A, Operating Controls 
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Figure 4-2. Comparator CM-22AjURA-BA, Operating Controls 

TABLE 4-1. OPERATING CONTROLS 

Frequency Shift Converter CV-89A/URA-8A 

SYMBOL CONTROL FUNCTION 

Rl22 THRESHOLD Adjusts Bias (Axis) to Keyer Grid (V20lB) 

R220 LEVEL Adjusts LEVEL of Tone Output 

R30l CYCLES SHIFT Adjusts Height of Osrilloscope Pattern and Indicates Cyc·les Shift 

R307 VERT. POS. Adjusts Vertical Position of Oscilloscope Pattern 

R3l0 HOR. POS. Adjusts Horizontal Position of Oscilloscope Pattern. 

R3l9 INTENSITY Adjusts Brightness of Oscilloswpe Pattern 

R320 FOCUS Adjusts Sharpness of Oscillosrope Trace-lines 

SlOI SHIFT Conditions Disniminator Circuits for NARROW or WIDE Shift Input 

Sl02 MARK-SPACE Reverses Polarity of Disniminator Output 

Sl03 SPEED Selects FAST or SLOW Keying Speed Filters 

S201 FREQ. CPS. Selects Frequency Determining Elements for Tone Oscillator 

S2o2 KEYER For Locking-up Teletype During Tuning of the Receiver 

S601 POWER Switches AC Power Input ON and OFF 

Comparator CM-22A/URA-8A 

SYMBOL CONTROL FUNCTION 

R709 THRESHOLD Adjusts Bias (Axis) to Keyer Grid (V705B) 

R743 LEVEL Adjusts Level of Tone Output 

S701 SELECTOR Selects Input to Comparator 

S702 FREQ. CPS. Selects Frequency Determining Elements for Tone Oscillator 

StOOl POWER Switches AC Power Input ON and OFF --
2. OPERATING CONTROLS. SA and the Comparator CM-22AjURA-8A of the Fre· 

quency Shift Converter-Comparator Group ANjURA­
BB installed and connected for diversity operation as 
shown in figure 3-1, proceed with the operation of the 
equipment following the detailed procedure outlined 
below. 

Table 4-1 is a list of the operating controls for the 
units of the equipment. These are shown in figures 4-1 
and 4-2. 

3. DIVERSITY OPERATION. 

With the Frequency Shift Converters CV-89AjURA-

a. Set the Comparator SELECTOR to TUNE. 

b. Turn the Comparator THRESHOLD to zero. 
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c. Throw all POWER switches to the ON position 
and allow sufficient time for the receivers to stabilize. 

d. Set the SHIFT on each Converter to the WIDE 
position; or, if the shift width of the signal to be re­
ceived is known, set the SHIFT to the corresponding 
position. 

e. Turn the CYCLES SHIFT on each Converter to 
approximately 800 on the WIDE range. If the cycles 
shift of the signal to be received is known, set the 
CYCLES SHIFT to the corresponding position on the 
NARROW or WIDE range. 

f. Adjust the other oscilloscope controls on each 
Converter, as required, according to paragraph 4 of 
this section. 

g. Set the SPEED on each Converter to the SLOW 
position. The SLOW position is used for any keying 
speed of less than 60 words-per-minute and the FAST 
position is used for keying speeds in excess of 60 
words-per-minute. However, under unusual conditions, 
operation is sometimes improved by switching to the 
FAST position when receiving less than 60 words-per­
minute. 

h. Set the Comparator FREQ. CPS to the desired tone 
output frequency and turn the lEVEL to the required 
output level, when tone output is used. 

i. Tune the receivers to the desired RF carrier, and 
adjust the tuning to center the signal pattern on the 
oscilloscope, as shown at A of figure 4-3. (The tuning 

A. B. 
CORRECT TUNING INCORRECT TUNING 

E. F. 
CONTINUOUS SPACE CONTINUOUS MARK 

of the receiver affects the vertical position of the pat­
tern and the CYCLES SHIFT adjusts the vertical size 
of the pattern.) Aural reproduction of the audio output 
of the receiver is recommended to aid the operator in 
identifying signals. The output of the receiver should 
be set for 30 db (60mW). 

The oscilloscope on each Converter functions as a 
monitor for tuning the receiver. When the receiver is 
tuned correctly and the CYCLES SHIFT is properly 
adjusted, the pattern on the oscilloscope of each Con­
verter should coincide with the upper horizontal line 
for a "mark" pulse and the lower horizontal line for a 
"space" pulse. If the receiver is not correctly tuned, the 
patterns appearing on the oscilloscope will resemble 
patterns B and C of figure 4-3. Under bad noise condi­
tions the pattern on the oscilloscope will resemble pat­
terns D, G and H of figure 4-3. A correctly tuned steady 
"space" or "mark" signal is shown by E and F respec­
tively in figure 4-3. 

;. The width of shift being received is indicated on 
the CYCLES SHIFT WIDE or NARROW scale when 
the oscilloscope mark-space pattern is adjusted between 
the upper and lower calibrating lines, as shown in A of 
figure 4-3. Read the scale corresponding to the setting 
of the SHIFT control. 

k. Set the Comparator SELECTOR to CHANNEL 
A (upper Converter unit). 

l. Turn the Comparator THRESHOLD clockwise 
until the teletype printer starts to print. 

C. 
INCORRECT TUNING 

G. 
CONTINUOUS MARK 

WITH N OISE 

D. 
N OISE 

H. 
CONTINUOUS SPACE 

WITH N OISE 

Figure 4-3. Monitor Oscilloscope Patterns 
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m. Try the channel A Converter MARK-SPACE in 
both the NORMAL and REVERSE position, and leave 
it in the position that gives correct copy on the tele­
type printer. In the correct position the characters are 
of the right polarity to control the teletype printer but 
in the other position the characters are reversed and 
will not synchronize the control mechanism of the tele­
type, resulting in no intelligence in the printed copy. 

n. The teletype should now print correct copy (ex­
cept in the low parts of a fading signal) indicating 

channel A is ready for diversity operation. 

o. Set the Comparator SELECTOR to CHANNEL 

B (lower Converter). 

p. Turn the Comparator THRESHOLD clockwise 
until the teletype printer starts to print. 

q. Set the channel B MARK-SPACE according to 
step m. 

r. The teletype should now print correct copy (ex­
cept in the low parts of a fading signal) indicating 
channel B is ready for diversity operation. 

s. Set the Comparator SELECTOR to COMBINED. 

t. Adjust the Comparator THRESHOLD to the 
highest scale reading which does not allow noise pulses 
to cause errors in the copy. A practical way to find this 
setting is to detune both receivers slightly off their re­
spective signals to where noise alone is received. Turn 

the THRESHOLD clockwise to allow the noise to key 
the teletype, and then turn counterclockwise to where 
the threshold bias just prevents the noise from keying. 

u. Retune each receiver correctly on its station, as 
it was before detuning. 

The Frequency Shift Converter-Comparator Group 
ANjURA-SB is now adjusted for diversity operation, 
either continuous or intermittent. Except for occasional 
retuning of the receivers and readjusting for chang­
ing conditions, the equipment requires little operator 
attention. 

Operation of the blower is entirely automatic, being 
determined by the ambient temperature through the 
use of a thermostat which doses at 49° ±2.7° C (120° 
± S° F) and opens at 40.5° ± 2.7° C (105° ± S° F). 

With experience in the use of this equipment, the 
art of tuning and adjusting can be developed to where 
the proper settings can be readily recognized from the 
teletype printer copy and the monitor oscilloscope pat­
tern. Under bad noise conditions it is frequently pos­
sible to obtain satisfactory teletype copy in diversity 
operation from signals which audibly are hardly distin­
guishable from the noise. 

4. OSCILLOSCOPE ADJUSTMENTS. 

When putting the Frequency Shift Converter-Com­
parator Group AN/URA-SB into operation for the 
first time it is necessary to make the initial adjustments 
on the oscilloscope of each Frequency Shift Converter 
CV-89AjURA-8A. Two of these adjustments are semi­

permanent and need only be checked periodically after 
they are once set. The other two are panel controls that 

may have to be readjusted according to light conditions 

in the room where the equipment is mounted. To make 
the above adjustments, follow the procedure outlined 
below. 

a. Turn the receiver off and adjust the INTENSITY 
and the FOCUS on the Converter to give a clear, fine 
trace on the oscilloscope, with the desired brightness. 

b. Adjust the Converter screwdriver adjustment 

marked VERT. POS. to make the trace coincide with 
the center line on the face of the oscilloscope. 

c. Adjust the Converter screwdriver adjustment 

marked HOR. POS. to center the trace on the face of 
the oscilloscope. 

After making the above adjustments, turn the re­
ceiver ON and proceed with the operation of the 
equipment. During operation the INTENSITY and 
FOCUS should be readjusted whenever necessary, to 
give the dearest presentation. 

5. SINGLE RECEIVER OPERATION. 

With the Frequency Shift Converter CV-89AjURA-
8A of the Frequency Shift Converter-Comparator Group 
ANjURA-BB installed and connected for single re­
ceiver operation, as shown in figure 3-S, proceed with 
the operation as given below. 

a. Set the Converter KEYER switch to TUNE. 

b. Turn THRESHOLD to o. 

c. Throw all POWER switches to the ON position 
and allow sufficient time for the receiver to stabilize. 

d. Set the SHIFT to the WIDE position, or if the 
shift-width of the signal to be received is known, set 
the SHIFT to the corresponding position. 

e. Turn CYCLES SHIFT to approximately 800 on 

the WIDE RANGE. If the cycles shift of the signal to 
be received is known, set the CYCLES SHIFT to the 
corresponding position on the WIDE or NARROW 
range. 

f. Adjust the other oscilloscope controls, as required, 
according to paragraph 4 of this section. 

g. Set SPEED to the SLOW position. The SLOW 
position is used for any keying speed of less than 60 
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words-per-minute and the FAST position is used for 
keying speeds in excess of 60 words-per-minute. How­
ever, under unusual conditions, operation is sometimes 
improved by switching to the FAST position when re­
ceiving less than 60 words-per-minute. 

h. Set FREQ. CPS to the desired tone output fre­
quency and turn LEVEL to the required output level, 
when tone output is used. 

i. Tune the receiver to the desired RF carrier, and 
adjust the tuning to center the signal pattern on the 
oscilloscope, as shown at A of figure 4-3. (The tuning 
of the receiver affects the vertical position of the pat­
tern and the CYCLES SHIFT adjusts the vertical size 
of the pattern.) Aural reproduction of the audio out­
put of the receiver is recommended to aid the operator 
in identifying signals. The output of the receiver should 
be set for 60 milliwatts. 

j. The width of shift being received is indicated on 
the CYCLES SHIFT WIDE or NARROW scale when 
the oscilloscope mark-space pattern is adjusted between 
the upper and lower calibrating lines, as shown in A of 
figure 4-3. Read the scale corresponding to the setting 
of the SHIFT control. 

k. Set KEYER to OPERATE. 
l. Turn THRESHOLD clockwise until the teletype 

printer starts to print. 

m. Try the MARK-SPACE in both NORMAL and 
REVERSE position, and leave it in the position that 
gives correct copy on the teletype printer. In the cor­
rect position the characters are of the right polarity to 
control the teletype printer but in the other position 
the characters are reversed and will not synchronize the 
control mechanism of the teletype, resulting in no 
intelligence in the printed copy. 

n. Adjust the THRESHOLD to the highest scale read­
ing which does not allow noise pulses to cause errors 
in the copy. A practical way to find this setting is to 
detune the receiver slightly off the signal to where 
noise alone is received. Turn the THRESHOLD clock­
wise to allow the noise to key the teletype, and then 
turn counterclockwise to where the threshold bias just 
prevents the noise from keying. Retune the receiver 
correctly on the station. 

The Frequency Shift Converter CV-89AjURA-8A is 
now ready for continuous or intermittent single re­
ceiver operation. Except for occasional retuning of the 
receiver and readjusting for changing conditions, the 
equipment requires little operator attention. 

Operation of the blower is entirely automatic, being 
determined by the ambient temperature through the 
use of a thermostat which closes at 49° ± 2. 7° C ( 120° 

± so F) and opens at 40.S0 ± 2.7° C (10S0 ± S° F). 
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FAILURE REPORTS 
A FAILURE REPORT must be filled out for 

the failure of any part of the equipment 
whether caused by defective or worn parts, 
improper operation, or external influences. It 
should be made on Failure Report, form NBS-
363, which has been designed to simplify this 
requirement. The card must be filled out and 
forwarded to BUSHIPS in the franked envelope 
which is provided. Full instructions are to be 
found on each card. 

Use great care in filling the card out to make 
certain it carries adequate information. For 
example, under "Circuit Symbol" use the 
proper circuit identification taken from the 
schematic drawings, such as T -803, in the case 
of a transformer, or R-207, for a resistor. Do 
not substitute brevity for clarity. Use the back 
of the card to completely describe the cause 

of failure and attach an extra piece of paper 
if necessary. 

The purpose of this report is to inform B U­
SHIPS of the cause and rate of failures. The 
information is used by the Bureau in the design 
of future equipment and in the maintenance of 
adequate supplies to keep the present equip­
ment going. The cards you send in, together 
with those from hundreds of other ships, fur­
nish a store of information permitting the 
Bureau to keep in touch with the performance 
of the equipment of your ship and all other 
ships of the Navy. 

This report is not a requisition. You must re­
quest the replacement of parts through your 
Officer-in-Charge in the usual manner. 

Make certain you have a supply of Failure 
Report cards. and envelopes on board. They 
may be obtained from any Electronics Officer. 
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SECTION 5 

MAINTENANCE 

1. OPERATOR'S MAINTENANCE. 

The Frequency Shift Converter-Comparator Group 
ANjVRA-BB is designed to facilitate emergency main­
tenance, and all maintenance operations. The drawer­
slide and tilt mechanism make the tubes, subchassis, and 
major assemblies readily accessible for rapid replace­
ment, to assure the minimum interruption of the recep­
tion of coded intelligence. 

If the equipment does not function properly, when 
properly operated on the correct type of signal(s), it 
should be turned over to maintenance personnel for 
correction of the troubles. However, for emergencies, 
the operator should consult table 5-1 and the related 
paragraphs. 

This table is based on the assumption that the 
receiver(s) and the teletype recorder are in proper 
operating condition. These associated equipments 
should be checked according to their own maintenance 
instructions. 

The Frequency Shift Converter CV-89AjURA-8A and 
the Comparator CM-22AjURA-8A are alike in many of 
their circuits and are both included in table 5-l. The 
location of components noted by symbol number can 
be determined from the grouping of the symbol num­
bers. Symbols in the series 101 to 699 are components 
of the Converter, and 701 to 1099 are components of 
the Comparator. See table 6-3. The sub-units and assem­
blies can be identified in figures 1-3 and 1-4. The 
troubles listed are progressive and should be considered 
in the order given, and each probable cause should be 
considered and checked in the order given. Only the 
tubes, sub-units or assemblies in the particular installa­
tion being used need be checked. 

Notice to Operators 

Operators shall not perform any of the fol­
lowing emergency maintenance procedures 
without proper authorization. 

a. PILOT LAMP REPLACEMENT.-To replace the 
pilot lamp of any unit, unscrew the lens assembly, 
counterclockwise, from the front of the control panel. 
Release the lamp by pressing it in and turning counter­
clockwise. Insert the new lamp (neon glow lamp I601 
or 11001) and lock it in place by pressing in and turn­
ing clockwise. Screw the lens assembly back in place. 

b. FUSE REPLACEMENT. 

WARNING 
Never replace a fuse with one of higher rating 
unless continued operation of the equipment 
is more important than probable damage. If a 
fuse burns out immediately after replacement, 
do not replace it a second time until the cause 
has been corrected. 

The fuses in each unit are located in the cable filter 
assembly inside the rear of the case. To replace fuses, 
first remove the drawer assembly from the case. 

(1) REMOVAL OF DRAWER ASSEMBLY 
FROM CASE.-To remove the drawer assembly from 
its case proceed as follows: 

(a) Depress the upper pushbuttons in the unit 
handles and withdraw the drawer assembly its full 
travel from the case. 

(b) Depress the lower push buttons in the unit 
handles and tilt the assembly by lowering the panel, to 
about 221/2 degrees down, where a slight detent in the 
latching plate gives a partial locking effect which can 
be felt. See postion "D" of figure 5-2 (also see fig­
ure 1-2). 

(c) Holding the unit at this angle, lift it straight 
up, out of the drawer-slide support. 

(d) When replacing the unit, reverse the steps 
used in removing it. 

CAUTION 

When replacing the drawer assembly in the 
drawer-slide support, be very careful not to 
damage component parts by striking or rest­
ing them on the drawer-slide mechanism. 

After removal of the unit from the case, the fuses 
are accessible through the open front of the case. They 
are in retractible fuse holders mounted in the plate that 
supports the cable filter assembly in the rear of the 
case. (See figures 1-3 and 1-4.) The holders are marked 
"fuse" on the cap and the value is stencilled beside the 
holder; the spare fuses are labeled "spare." Remove 
the fuse by pressing on the cap, turning counterclock­
wise to release, and pulling out the cap containing the 
fuse. Place a new fuse in the cap, reinsert in holder 
and lock in place by turning clockwise. Fuses F501 and 
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TROUBLE SYMPTOM 

Pilot light off, with 
power switch on. 

No light on face of 
oscilloscope tube. 

No sweep on oscillos<eope 
monitor. 

No signal indicated on 
oscilloscope monitor. 

Low or no "mark" current 
in teletype d<e loop, 
checked at TTY monitor 
ja<ek. 

Normal "mark" current 
but no keying in ttyp de 
loop, chec·ked at TTY 
jack. 

No tone output, or tone 
not keyed, checked at 
PHONES ja<ek. 

Blower does not operate 
above sz•c (125°F) or 
continues to operate below 
3s•c (100°F) ambient 
temperature. 
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TABLE 5-1. OPERATOR'S EMERGENCY MAINTENANCE 

For CV-89A/URA-8A and/or CM-22A/URA-8A 

PROBABLE CAUSE CORRECTION 

Pilot lamp defective; 1601 or 11001. Replace pilot lamp. See Pilot Lamp Replace-
ment paragraph. 

Fuse of corresponding unit blown; Replace with spare fuses in unit or from 
F501, F502, F901 or F902. general stock. See Warning, and Fuse 

Replacement paragraph. 

AC power source not on. Or power input Turn on power soun·e; report power failure. 
cable or connections defective. Check power input cable and connection. 

Rectifier tube burned out, V401 or VSOI. Replace tube. See Tube Replacement 
paragraph. 

Power Supply Sub-unit defective in cor- *Replace Power Supply Sub-unit. See Sub-unit 
responding unit. Replacement paragraph. 

Defective power input filter. Replace corresponding cable filter assembly. 
See Cable Filter Assembly Replacement 
paragraph. 

Tube burned out, V302. Call technician. 

V302 socket loose or off tube. Press socket firmly on tube. 

High voltage renifier burned out, V303, or Replace tube or put tube <eap back on. See 
plate c·ap off tube. Tube Replacement paragraph. Warning: High 

Voltage! Power must be turned off. 

Defective Monitor Sub-unit. Replace Monitor Sub-unit. See Sub-unit 
Replacement paragraph. 

Burned out tube in Monitor or Disniminator See Tube Replacement paragraph. Replace 
Sub-unit. VWIA or VIOl to VIOS. defective tube or replace all tubes one by one. 

Defective Monitor Sub-unit or Discriminator If Converter output signals are normal, re-
Sub-unit. place Monitor Sub-unit. If there are no output 

signals, replace Discriminator Sub-unit. See 
Sub-unit Replacement paragraph. 

Burned out or defective tube in keyer c·ircuit Replac·e tubes one by one. See Tube Replace-
or electronic· relay; V705 through V709 or ment paragraph. 
VlOI, V204, V205, Vl07, V208. 

Defective Selector Sub-unit or Oscillator- Replace Sub-unit. See Sub-unit Replacement 
Keyer Sub-unit. paragraph. 

Defective output connections or defective Check output connectors and connections. 
Cable Filter Assembly. Replace Cable Filter Assembly. See Cable 

Filter Assembly Replacement paragraph. 

Defective tubes in Discriminator Sub-unit Replace defective tubes, or all tubes one by 
V 10 I through V 105, or Selector Sub-unit one. See Tube Replacement paragraph. (Note. 
V701 through V704. -keying is indicated by light in V20S or 

V707 for each "mark" signal. 

Defective Discriminator Sub-unit, Selector Replace Sub-unit. See Sub-unit Replacement 
Sub-unit or Oscillator-Keyer Sub-unit. paragraph. 

Defective tubes in Selector Sub-unit, V705, Replace defective tube, or all tubes one by 
V706, V710, V711, V7ll; or in Oscillator- one. See Tube Replacement paragraph. 
Keyer Sub-unit, V201, V202, V203, V204, 
V206. 

Defective Selenor Sub-unit or Oscillator- Replace Sub-unit. See Sub-unit Replacement 
Keyer Sub-unit. paragraph. 

Thermostatic switch, motor, or wiring Replace Blower Sub-unit. See Blower 
defective. Sub-Unit Replacement paragraph. In an 

emergency remove Blower Sub-unit and 
leave back of case open; provide temporary 
ventilation with external fan, if available. 

*CAUTION 

After replacing a Power Supply Sub-unit, do not leave the power tUrned on longer than 45 seconds if operation is not restored. Over­
loading due to defects in other sub-units or other circuits may damage the replacement Power Supply, if left on. In general, replace 
all other suspected sub-units before replacing the Power Supply Sub-unit. 
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A. c. E. 

-4-El: 
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B. D. F 

figure 5·2. Tilt Positions of Drawer Assembly 

F502 in the Converter are % ampere and F901 and 
F902 in the Comparator are lfz ampere. Use the spare 
fuses for replacement and replenish spares from general 
stores. 

c. TUBE REPLACEMENT.-To replace tubes, de­
press the buttons at the top of the unit handles and 
withdraw the drawer assembly to its full travel from 
the case. Depress the lower buttons in the handles and 
tilt the assembly to the most convenient angle. See fig­
ures 5-2 and 1-2. 

To replace a tube, first remove the shield by pressing 
down and turning counterclockwise and then pulling 
straight up. Grasp the tube and pull straight up from 
the socket with a slight rocking motion. Use only a 
slight rocking motion, if any; excessive rocking will 
break off tube pins or damage the socket. Protect the 
fingers with gloves or a cloth to prevent burns from 
hot tubes. V205 and V707 are exceptions to this method 
of removal, being not shielded and having a bayonet 
base which is released by pressing slightly on the tube 
and turning counterclockwise; the tube then lifts 
straight out. 

When putting a tube back into the socket, align the 
pins to correspond with the socket holes and press them 
straight into the socket to where the tube is fully seated. 
Put the shield over the tube and lock it in place. Insert 
V205 or V707 straight into the socket and, after en­
gaging the side pins in the slots, press down and turn 
clockwise to lock. Be sure to place the cap connector 
back on V303 when it is replaced. 

WARNING 
There is high voltage at the cap of V303. 
Do not contact it while power is on. 

(1) USE OF JUMPER CABLE.-To operate a 
unit while the drawer assembly is withdrawn, complete 
the connections between the drawer assembly and the 
cable filter assembly by using the jumper cable 
(W1103), which is stored in the compartment at the 
rear of the Comparator chassis-panel assembly (see fig­
ure 1-4). 

(a) Remove the drawer assembly from the 
drawer slide support as instructed in paragraph b.(1) 
above. 

(b) Plug the male end of the cable into the re­
ceptable on the front of the Cable Filter Assembly in 
the rear of the case. 

(c) Replace the drawer assembly in the drawer 
slide support and plug the other end of the jumper 
cable into the receptacle of the drawer assembly. 

d. CATHODE RAY TUBE REPLACEMENT.-The 
cathode ray oscilloscope tube V302 in the Monitor is 
replaceable through the control panel of the Con­
verter unit. 

( 1) Loosen the four captive screws that hold the 
hood and window assembly in front of the end of the 
tube (these screws, H605, are visible in figure 1-3) and 
remove the assembly. 
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(2) Depress the pushbuttons at the top of the unit 
handles and pull out the drawer assembly. 

(3) Pull off the socket, XV302, from the base of 
the tube. 

(4) Loosen the screw in the clamp around the tube 
base (H301 in figure 5-6) and then push the tube for­
ward, out through the front panel. 

(5) To reinsert the tube reverse the process, but 
do not tighten the screw (H301) in the clamp around 
the tube base until the hood assembly has been rein­
stalled. Then slide the tube forward against the hood 
assembly and tighten the clamp. 

I f  t h e  M o n i t o r  S u b - u n i t  i s  t o  b e  r e m o v e d  t h e  
cathode-ray tube may be removed while the Sub-unit 
is out. 

e. PLUG-IN SUB-UNIT REPLACEMENT.-To re­

move a plug-in sub-unit from the chassis-panel assem­
bly (see Caution under table 5-1): 

(1) Disengage the controls (if any) of the sub­
unit from the control shafts in the front panel by pull­
ing the panel control shafts forward. These shafts 
spring-lock in the forward or back position. All have 
knobs except the two oscilloscope position controls. 

The Power Supply Sub-units do not have front panel 
controls. 

(2) Loosen the three to five captive screws (H101 
or H701) which hold the sub-unit in place. See figures 
5-6 and 5-12. When properly loosened these screws will 
be free of the threads in the chassis-panel assembly but 
still captive in the sub-unit chassis. 

( 3) If the Monitor Sub-unit is to be removed, 
loosen the two tube-bracket screws marked "A" in 
figure 5-6 and move the cathode-ray tube back a frac­
tion of an inch to clear the panel when the sub-unit is 
removed. 

(4) Pull the sub-unit upward, separating the two 
receptacles that connect the suh-unit to the chassis-panel 
assembly. Keep the sub-unit straight so as not to put 
undue strain on the receptacles. When free, lift the 
sub-unit out. 

To reinstall a. sub-unit, plug it carefully into position; 
tighten the captive screws in place, and engage the 
panel control shafts (if any) by pressing in and turning 
until the drive pin engages the control-bushing slot, and 
then pushing in to where the shaft spring-locks in the 
engaged position. On the Monitor Sub-unit, slide the 
cathode-ray tube forward against the front panel rubber 
cushion and tighten the tube-bracket screws. 

f. CABLE FILTER ASSEMBLY REPLACEMENT. 
-To replace a cable filter assembly: 

( 1) Disconnect all cables from the receptacles at 
the rear of the unit, and remove the blower as instructed 
in paragraph g, below. 

(2) Remove the drawer assembly as instructed in 

paragraph l.b.(1) above. 

(3) Loosen the four captive screws (H101 or 
H701) that secure the corners of the cable filter assem­
bly in the rear of the case and lift the cable filter 
assembly forward, out of the case. 

To reinstall the cable filter assembly reverse the 
above steps. 

g. BLOWER SUB-UNIT REPLACEMENT.-To re­
move the Blower Sub-unit, loosen the five Dzus fas­
teners. One fastener is accessible only after removing 
the inspection Cover A1201 (see figure 5-16). After all 
five Dzus fasteners have been loosened the blower can 
be easily pulled away from the case. When replacing a 
Blower Sub-unit, it should be held so that the floating 
connector }1201 on the blower can mate with the con­
nector on the rear of the unit. When they start to en­
gage, the Dzus fasteners should be lined up with the 
mounting holes before pushing the blower into place, 
flush against the case, and securing the fasteners. 

Note 

THE ATTENTION OF MAINTENANCE 
PERSONNEL IS CALLED TO THE RE­
QUIREMENTS OF CHAPTER 67 OF THE 
BUREAU OF SHIPS MANUAL, OF THE 
LATEST ISSUE. 

2. PREVENTIVE MAINTENANCE. 

a. After each 500 hours of operation, all tubes, ex­
cept the cathode-ray tube (V302), should be removed 
from the equipment and tested. See paragraph l.c. 

above. Replace all defective tubes. When the tubes 
listed in table 5-2 are replaced the corresponding ad­
justments should be rechecked and reset according to 
the referenced paragraph of this Section. 

TABLE 5-2. READJUSTMENTS AFTER TUBE 
REPLACEMENTS 

ADJUSTMENT TO ADJUSTMENT TUBE BE RESET INSTRUCTION REPLACED Symbol Function PARAGRAPH 

V IOl HI02 Converter input 3.j.( I) 
level 

VI02 Hill Discriminator 3.j.(2) 
balance 

v2oo H223 Tone modu- 3.j.(3) 
lator balance 

V712 H74o Tone modu- 3.j.( 4) 
lator balance 

VS02 HHO.'\ Comparator '\.j.(5) 
bias control 
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The cathode-ray tube in the Monitor Sub-unit should 
be replaced whenever it cannot be adjusted to normal 
intensity or when it fails in any way. See paragraph 
t.d. above. 

b. When the tubes are tested, the equipment should 
be given a thorough visual inspection for loose, broken 
or corroded connections and for damaged components. 

c. Make certain that each power supply is correctly 
adjusted for the line voltage (Sec. 3, par. 3.b.(1) ) . Ex­
cessive voltage will shorten tube life. 

d. The drawer slides will not require lubricating 
during the life of the equipment. Every six months, a 
very sparing amount of light machine oil (such as 
Navy type 2075 per BuShips spec. NBS-431) should be 
applied to the bearing surfaces in the latch and tilt 
mechanism. 

e. When the air cleaner which covers the intake at 
the blower becomes dirty it should be removed and 
cleaned. To remove, first remove the Blower Sub-unit 
according to the instructions of paragraph l.g. of this 
Section; then loosen the four Dzus fasteners which hold 
the cleaner in place and lift it off. Cleaning can best 
be done by blowing a jet of air through the aluminum 
cloth element and then rinsing the air cleaner in a 
petroleum solvent or water. Do not use a solvent which 
reacts chemically with aluminum! Dry thoroughly be­
fore replacing on blower. The blower motor has oil­
impregnated bearings which do not require lubrication. 

3. CORRECTIVE MAINTENANCE. 

a. F AlLURE REPORTS.-Make failure reports as 
instructed in figure 5-1 on page 5-0. 

b. GENERAL. 

The Frequency Shift Converter-Comparator Group 
ANjURA-8B is intermediate equipment used between 
standard Navy radio receivers and automatic teletype 
recorders andjor line terminating equipment for the 
reception and recording of frequency-shift teletype or 
telegraph signals. The associated equipments should be 
tested, adjusted and maintained according to their in­
dividual maintenance instructions. 

It is important that maintenance personnel be thor­
oughly acquainted with the operation of the overall 
frequency-shift receiving system and the function of 
each equipment involved. The other sections of this 
instruction book should be consulted and studied for 
information regarding the ANjURA-8B equipment. It 
is assumed that maintenance personnel are experienced 
in the standard methods of testing and repairing Naval 
electronic equipment, and therefore detailed descrip­
tions of simple common tests are not given here. 

When there is malfunctioning in the frequency-shift 
receiving system which is not due to improper opera-

tion, to faulty transmissions, or to bad receiving 
conditions, the trouble must first be localized to one 
equipment. Indicators such as: pilots, meters, oscillo­
scope monitor, aural reproduction, etc., should be 
checked on all equipments, as available, to see if they 
show which equipment is the cause of the trouble. If 
these evidences are not definite, a simple expedient is to 
substitute equipment known to be in proper operating 
condition in place of the equipment that is suspected. 
This, however, is frequently impractical and other 
means must be employed for localizing the trouble. 

The receiver may be tested independently by montior­
ing the audio output with a headset or loudspeaker 
and tuning in various signals to check its general per­
formance. Other tests may be made according to the 
receiver maintenance instructions, as required. 

The teletype, or other recorder, may be checked with 
signals from another source which are of known accu­
racy, such as: another teletype circuit, a teletype trans­
mitter-distributor, or the like. If required, tests should 
be made on the automatic recording equipment accord­
ing to the applicable maintenance instructions. 

The best means of testing the output of the Con­
verter or Comparator is by recording with the teletype 
printer or other automatic printer. Because of this, the 
tests of the ANjURA-8B equipment in the following 
paragraphs involving the receivers and recorders are 
predicated upon use with equipments which are known 
to be operating normally, and on reception of signals 
known to be reliable. 

c. SIMPLE TESTS. 

When the cause of a trouble is not obvious, start 
first with simple tests and then proceed with the pur­
pose of localizing the trouble to one unit, to one sub­
unit or assembly, and to one circuit, where more detailed 
testing can locate the exact component at fault. Analyze 
symptoms and try to select tests that. will most quickly 
localize and reveal the cause of the trouble. Simple 
tests involve all of Operator's Maintenance, including 
table 5-l. Visual inspection of components and careful 
check of input and output connections will often reveal 
imperfections and causes of malfunctioning. 

d. TROUBLE SHOOTING CHART. 

Table 5-3 is a chart of possible symptoms of trouble 
and probable causes to be used as guide in trouble 
shooting. 

e. VOLT AGE TESTS. 

Observe the SAFETY NOTICE on page vii. Typi­
cal voltages are shown in the charts of figures 5-3 and 
5-4 and on the schematic diagrams, figures 5-17 and 
5-18. In some cases it will be necessary to remove the 
screws and raise the terminal boards to reach the 
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Table 5-3. Trouble Shooting Chart 
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Figure 5-3-. Frequency Shift Converter Voltage and Resistance Chart 
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Figure 5-4. Comparator Voltage and Resistance Chart 
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sockets below them, see figure 5-8. Refer to the sche­
matic diagrams to interpret the cause of incorrect volt­
age readings. 

WARNING 
Voltages over 300 volts shall be measured as 
follows: 

( 1) Deenergize the equipment. Ground ter­
minals to be measured to discharge any 
capacitors connected to these terminals. 
(See Note F) 

(2) Connect meter to terminals to be meas­
ured using a range higher than the ex­
pected voltage. 

(3) WITHOUT TOUCHING THE METER 
OR TEST LEADS, energize the equipment 
and read the meter. 

(4) Deenergize the equipment. Ground the 
terminals connected to the meter before 
disconnecting meter. 

NOTES: 

(A) M A KE S U R E  y o u  a r e  N O T  
GROUNDED whenever you are adjust­
i n g  e q u i p m e n t  or using meas u r i n g  
equipment. 

(B) In general, USE ONE HAND only when 
servicing live equipment. 

(C) If test meter must be held or adjusted 
while voltage is applied GROUND the 
case of the meter before starting meas­
urement and DO NOT touch the live 
equipment or personnel working on live 
equipment while you are holding the 
meter. Some moving vane type meters 
should not be grounded. These should 
not be held during measurements. 

(D) DO NOT FORGET that high voltages 
MAY BE PRESENT across terminals that 
are normally low voltage, due to equip­
ment breakdown. Be careful even when 
measuring low voltages. 

(E) DO NOT use test equipment known to 
be in poor condition. 

(F) High voltage high capacity capacitors 
should be discharged with a grounding 
stick with approximately 10 ohms in 
series with the grounded line. Where 
n e i t h e r  t e r m i n a l  of a capacitor  i s  
grounded, short capacitor terminals to 
each other. 

f. RESISTANCE TESTS. 

CAUTION 

Do not make resistance measurements with 
power on. 

Resistance values from each tube pin to ground are 
given in the charts of figures 5-3 and 5-4. Other resist­
ance values may be found on the schematics, in the 
Winding Data Table, 5-8 and in the Parts List. The 
continuity of the circuits in the chassis-panel assembly 
and the cable filter assembly of each unit may be 
checked by referring to the schematic diagrams and the 
wiring diagrams: The interconnections between the sub­
units may also be checked in the same way. Continuity 
tests are also valuable in testing the interconnecting 
cables and their connections. 

g. CAPACITOR TESTS. 

The values of capacitors are shown on the schematics 
and their other ratings are given in the Parts List. These 
may be checked on a capacitor tester; or they may be 
checked by substitution of a correct new capacitor for 
each one that is suspected of being faulty. 

h. FILTER TESTS. 

Table 5-4 lists the characteristics of each filter in the 
equipment (except the discriminator filters which are 
covered in sub-section i, below). The pass frequencies 
of these filters and the attenuation at audio frequencies 
can be measured with an audio frequency generator 
and an audio frequency electronic voltmeter, in which 
case the filter input and output must be terminated with 
the correct resistive load. The accuracy of the results 
will depend upon the accuracy of the test equipment. 
A rough check will be sufficient to locate a filter that 
has failed completely. 

The resistance information on the aprons of figures 
5-17 and 5-18 will be useful in ohmmeter tests. 

( 1) CHECK OF AF CHARACTERISTICS. 

The following is a step-by-step procedure for check­
ing the AF characteristics of the filters listed i n  
table 5-4. 

EQUIPMENT REQUIRED: 

AF Signal Generator-(800 to 3500 cps 
± 1% ), such as Navy model LAJ series. 

Two Electronic Multimeters, such as Navy 
Multimeter ME-25 jU series. 

(a) Disconnect the filter from its associated 
circuit. 

(b) Connect an Audio Signal Generator, such 
as Navy model LAJ series, to the input terminals of 
the filter. 

(c) Add resistance in series or parallel with the 
Generator output to give the proper termination at the 
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TABLE 5-4. FILTER CHARACTERISTICS 

INPUT OUTPUT REQUIRED 
SYMBOL NAME TERMINA- TERMINA- FREQUENCY TION TION 

(OHMS) (OHMS) RESPONSE 

Z101 Narrow-shift 600 ± 10% 8ooo± 10% 775-1400 cps 
input filter ± 1 db 

Z102 Wide-shift 600 ± 10% 8000± 10% Pass band 
intmt filter 2200 cps at 

6 db down. 
Mean freq. 
2550 ±SO cps 

Z105A Slow-speed 100,000 100,000 80-140 cps 
keying filter ±3 db 

Z105B Fast-speed 100,000 100,000 80-300 cps 
keying filter ±3 db 

Z501 External tone 600 ± 10% (Self- 500-1850 cps 
and input filter terminated) ±2 db 

Z901 

ZS02 Keyed tone 600 ± 10% 600 ± 10% 500·1850 cps 
and output filter ±2 db 

Z902 

ZS03 Teletype 1200 1200 Within 5 db 
and output filter from 0 to 

Z903 600 cps. 
Passes DC 
current, 178 
ohms ± 10% 
DC resistance 

Z504 Power input 50-60 cps 
and line filter single phase 

Z904 (power 
source) 

filter input, taking into consideration the output im­
pedance of the Audio Signal Generator. See table 5-4 

for the correct input terminations. 

(d) Terminate the filter output with the correct 
resistive load, according to table 5-4. 

(e) Connect one Electronic Multimeter across 
the output terminals of the Signal Generator and one 
across the output terminals of the filter. 

(/) Adjust the output frequency of the Signal 
Generator to the mid-frequency of the pass band, as 
given for each filter in table 5-4 under "Required Fre­
quency Response." 

(g) Adjust the output level of the Signal Gen­
erator to correspond with the test level, as given in 
table 5-4 for each filter. If the Generator does not put 
out high enough signal voltage, use a high-grade audio 
transformer to step up the voltage. Connect the trans-

ATTENUATION TEST INSERTION 
NOTES LEVEL LOSS 

425 cps and 6 volts Less than High-pass filter. 
below, 40 db 8 db 
or more 

Band width 6 volts Less than Band-pass filter. Case 
at 40 db 8 db indudes T10l. 
down, not 
more than 
3100 cps 

240 cps 60 volts Less than Low-pass filter. 
and above, RMS 8 db Applied voltage 60 v 
40 db or RMS. Cased with 
or more Z105B. 

500 cps 60 volts Less than Low-pass filter. 
and above, RMS 8 db Applied voltage 60 v 
40 db or RMS. Cased with 
more Z105A. 

14 kc to lO 2.45 Low-pass and RF filter. 
me 65 db volts Contains 1500 ohm ter-
min. 10 me minating resistor. Filter 
to 30 me 50 between terms. 2 and 4. 
db min. Terms. 1 and 3 com-

mon. Max. level 10 mw. 

14 kc to to 3 volts Not more Low-pass and RF filter. 
me 65 db than 2 db Indudes af trans. with 
min. 10 me CT output. Max. level 
to 30 me 50 15 mw. 
db min. 

15 kc to to 20 volts Low-pass and RF filter. 
me 65 db RMS Passes 60 rna at 70 v 
min. lOme to de. Filter between 
30 me 50 terms. 2 and 4. Terms. 
db min. 1 and 3 common. 

14 ke to lO 2 volts RF filter. 0.565 amps 
me 65 db max. at max. 105·125 volts. 
min. 10 me 60 cps. 
to 30 me 50 
db min. 

former between the generator output and filter input, 
adding resistance in series or in parallel with the trans­

former secondary to properly terminate the filter. (The 
impedance of the transformer secondary will be the 
Generator output impedance multiplied by the trans­
former impedance ratio.) Measure the test level voltage 
at the transformer secondary, instead of at the Gen­
erator output. 

(h) Record the voltage measured at the filter 
output terminals; this will be the reference voltage. 

(i) To check the audio pass band: keep the Gen­
erator output constant at the test level; adjust the fre­
quency of the Signal Generator to at least five or six 
different frequencies (including the high and low fre­
quencies) within the pass band of the filter under test; 
and record the voltage measured at the filter output 
terminals for each frequency. 
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Z503 and Z903 should be checked at the lowest pos- i. DISCRIMINATOR TESTS. 
sible output frequency of the Signal Generator and 
then checked with an ohmmeter. If the de resistance 
and the measureable part of the af response are nor­
mal, the response between zero frequency and the low­
est generator frequency should be considered normal. 

(j) To check the audio attenuation: keep the 
Generator output constant at the test level; adjust the 
frequency of the Generator to several frequencies in 
the attentuation range of the filter under test; and 
record the voltage measured at the output terminals 
for each frequency. 

With the above information the attenuation and band 
pass characteristics (in db) can be determined for each 
filter by using the following formula: 

db = 20 log 
Ere! 
Eout 

where: db = decibels of gain or loss 

Eret = reference output voltage, for the mid­
frequency, as measured in step (h) 

Eout = output voltage for test frequency, as meas­
ured in step (i) or (j). 

The audio attenuation and band-pass characteristics 
of the filters should fall within the tolerance given for 
each filter in table 5-4 under "Required Frequency Re­
sponse" and "Attenuation." If any filter does not meet 
the specified audio requirements, it should be replaced. 

The audio characteristics of 2504 and Z904 are not 
important as they are ac line filters and only have to 
pass the power frequency (50 or 60 cps). However, 
these filters should be checked in their respective cir­
cuits to see that the voltage drop across them does not 
exceed the tolerance given in table 5-4 under "Insertion 
Loss." 

If measuring equipment is not available for the above 
tests, substitution of an individual filter from Stock 
Spare Parts is a practical way to check a suspected unit. 

(2) CHECK BY SUBSTITUTION. 

RF attenuation characteristics are not practical to 
measure with normal maintenance test equipment. If 
it is suspected that an RF filter is defective, it should 
be checked by substitution. 

A cable filter assembly for the Converter and one 
for the Comparator are supplied in the Maintenance 
Parts Kit, and they are also supplied as Stock Spare 
Parts. When it is suspected that any filter in either 
assembly is defective, replace the complete cable filter 
assembly. See paragraph l.f. of this section for the 
procedure. Individual filters of all types are also sup­
plied in Stock Spare Parts, for replacing defective filters 
and· for substitution in place of those believed to be 
defective. 

The discriminator frequency response characteristics 
are given in the curves of figure 2-3. These are in terms 
of frequency versus discriminator de output volts, and 
are based on measurement of the whole discriminator 
circuit. The method of checking the discriminator re­
sponse is as follows: 

EQUIPMENT REQUIRED: 

AF Signal Generator-(800 to 3500 cps ± 1%) such 
as Navy model LAJ series. 

Two AC and DC Electronic Multimeters, such as 
Navy Multimeter ME-25/U series. 

(1) Withdraw the Converter drawer assembly and 
connect the jumper cable; see paragraph 3.c.(1) of this 
section. Disconnect the NARROW and WIDE INPUT 
cables. 

(2) Adjust R111 according to par j.(2). If R102 is 
not in its normal operating position adjust according 
to par j.(l). 

(3) Ground pin B of both }508 (NARROW) and 
}507 (WIDE). 

(4) Connect a 600 ohm resistor in series with one 
side of the output of the AF signal generator to pin A 
of }508 (NARROW). Ground the other side of the 
generator output. 

( 5) Connect the DC section of one of the multi­
meters, across pins 3 and 2 (ground) of Z105A. 

( 6) Set controls as follows: 

SHIFT switch to NARROW 

SPEED switch to SLOW 

KEYER switch to TUNE 

THRESHOLD control to 100 

MARK-SPACE to NORMAL 

(7) Maintain a constant 3-volt rms signal at the 
AF generator output, as measured with the AC section 
of the other multimeter; vary the frequency over the 
discriminator range, noting the output voltage at signifi­
cant points. See figure 2-3. 

(8) The discriminator response should be the same 
as the corresponding curve of figure 2-3 within the 
tolerances given. The accuracy of the plots will depend 
upon the accuracy of the equipment used. The condi­
tion of the tubes and other parts of the discriminator 
circuit must also be taken into consideration and be 
corrected whenever faulty. 

(9) Repeat steps (4) through (8) for the wide 
band discriminator, connecting to pin A of }507 
(WIDE) instead of }508 and changing the SHIFT 
switch to WIDE. 
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INCORRECT BALANCE CDRRECT SETTING OF R223 I NCORRECT BALANCE 

figure 5-5. Tone Output Pulse Shapes 

( 10) Disconnect test equipment and restore the 
unit to normal conditions. 

If it is not possible to make an accurate test of the 
discriminator, a frequency response test with less accu­
rate equipment will still have value in detecting many 
of the possible defects in the circuit. 

j. INTERNAL ADJUSTMENTS. 

The internal adjustments in the Converter and Com­
parator units should be reset whenever tubes or other 
components are replaced in the related circuits. See 
table 5-2. For each of the following adjustments, first 
withdraw the Converter drawer assembly and connect 
the jumper cable; see paragraph l.c.(I) of this Section. 

(I) ADJUSTMENT OF RI02 - CONVERTER 
INPUT LEVEL CONTROL. 

(a) Set RI02 to two - thirds full clockwise 
position. 

(b) Apply 60 microwatts (O.I9 volts) of 1000 cps 
audio frequency signal to the NARROW INPUT of the 
Converter, with the SHIFT switch at NARROW. 

(c) Measure the af voltage from the junction of 
RI09 and CI02 to ground (see EIOI figure 5-9) with 
an electronic voltmeter, isolating the meter from the 
de plate voltage with a O.OI mf capacitor. This should 
be between 65 and 75 volts rms. 

(d) Increase input level to 60 milliwatts (6.0 
volts) and adjust RI02 to give an output voltage 1.0 db 
( l.I2 times) greater than that obtained in (c) above. 

(e) Repeat steps (b), (c) and (d) for finer 
adjustment. 

(/) Tighten the lock-nut on RI02. 

(2) ADJUSTMENT OF Rill - DISCRIMINA­
TOR BALANCE CONTROL. 

When Rlll is to be adjusted to balance the discrimi­
nator circuits for operation of the Converter, the fol­
lowing method should be used. 

(a) Connect terminals I and 4 of ZI03 together. 

(b) Connect an electronic multimeter across ter­
minals 4 and 5 of Z105B. 

(c) Set the SHIFT switch to NARROW and 
the SPEED switch to FAST. 

(d) Apply 6 volts rms at 1000 cps to the NAR­
ROW INPUT connector, J508, terminals A and B. 
Terminal B is the low side of the balanced input and 
may be grounded if necessary. 

(e) Adjust Rill for zero discriminator output, 
as indicated on the de scale of the electronic multi­
meter. 

(/) Disconnect the test equipment and restore 
the Converter to normal conditions. 

(3) ADJUSTMENT OF R223-TONE MODU­
LATOR BALANCE CONTROL. 

With the Converter operating on a frequency-shift 
test signal: 

(a) Disconnect the TONE OUTPUT cable (if 
used) and connect a 600 ohm resistor from pins A to 
C of J506, TONE OUTPUT. Connect a test oscilloscope 
such as oscilloscope OS-8jU series, Navy Model OBL 
or OBT series from pin A to ground. Ground pin C; or, 
if terminal 4 of Z502 is grounded for balanced output, 
do not ground pin C. Grounding terminal 4 is discussed 
in sub-section 2 of section 3, Installation, and the termi­
nal is shown b figures 5-11 and 5-16. 
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(b) Adjust the sweep to about four or five cycles 
per second, so that the shape of the keyed-tone pulses 
can be obvserved. 

(c) Adjust R223 back and forth and set it at 
the point which gives the most cleanly squared-off 
pulses, as illustrated in figure 5-5. If a correct balance 
cannot be reached, try another 12AU7 tube for V206, 
until a proper pattern is obtained. 

(4) ADJUSTMENT OF R746-TONE MODU­
LATOR BALANCE CONTROL. 

With the Comparator operating on a frequency-shift 
test signal: 

(a) Disconnect the TONE OUTPUT cable (if 
used) and connect a 600 ohm resistor from pins A to 
C of }905, TONE OUTPUT. Connect an oscilloscope 
from pin A to ground. Ground pin C; or, if terminal 
4 of Z902 is grounded for balanced output, do not 
ground pin C. Grounding terminal 4 is discussed in sub­
section 2 of section 3, Installation, and the terminal is 
shown in figures 5-15 and 5-16. 

(b) Adjust the sweep to about four or five 
cycles per second, so that the shape of the keyed-tone 
pulses can be observed. 

(c) Adjust R746 back and forth and set it at 
the point which gives the most cleanly squared-off 
pulses, as illustrated in figure 5-5. If a correct balance 
cannot be reached, try another 12AU7 tube for V712, 
until a proper pattern is obtained. 

(5) ADJUSTMENT OF R803-COMPARATOR 
BIAS CONTROL. 

Adjust R803 to give 32 volts from center contact to 
ground, with the Comparator in normal operating con­
dition and the SELECTOR switch (S701) at TUNE. 
See figures 5-12 and 5-13 for the location of R803. 

k. OSCILLOSCOPE TESTS. 

(I) CRT REMOTE.-The de output of the dis­
criminator is available at the CRT REMOTE recep­
tacle at the back of the Frequency Shift Converter. 
This is provided for connecting another oscilloscope, 
to monitor the tuning of a receiver which is remote 
from the equipment. The connection to this remote 
scope must be made to the de input and the scope must 
be calibrated to agree with the presentation on Con­
verter monitor. 

If a linear sweep is used on a test oscilloscope which 
is de connected to the CRT REMOTE output, and the 
sweep is adjusted to a low frequency of about four 
sweeps per second, the wave shape of the de pulses 
can be observed. Study of these pulses will reveal much 
about the overall and detailed operation of the fre­
quency-shift system, such as: the correctness of the pulse 

shapes and spacing, the effects of various noises and 
other interference, the effects of fading and of selec­
tive fading, the effects of receiver selectivity and align­
ment, etc. 

(2) AXIS RESTORER TESTS.-The action of the 
axis restorer can be displayed on a de oscilloscope by 
connecting directly to the axis restorer circuit. In the 
Converter the connection should be made to the junc­
tion of R115 and R119 on EIOI (See figures 5-7 and 
5-9), and to ground. In the Comparator the connection 
should be made to the common point between R701, 
R702, R706 and R711 on E701 (See figures 5-13 and 
5-14). The position of the (straight line) trace on the 
scope with no signal will indicate the bias or axis in 
the circuit; this should move up and down with the 
setting of the THRESHOLD control, from - 1.8 to 
approximately 47 volts. When signal pulses reach the 
circuit, the oscilloscope trace will jump up and down 
with the positive and negative voltage. When the input 
to the Converter is a continuous mark or space signal 
the axis should rest at exactly the same level as with 
no input, for all settings of the THRESHOLD control. 
When a continuous mark is shifted suddenly to a con­
tinuous space the trace will jump in the negative direc­
tion but should return instantly to the axis position. 
When the shift is from continuous space to continuous 
mark, the trace will jump in the positive direction but 
should instantly return to the axis position. On regular 
reception of mark and space characters the axis should 
average very near the no-signal setting regardless of 
the weighting of the signal. 

When the axis-restorer circuit is defective or sus­
pected of malfunctioning, tests of tubes, resistors, 
capacitors and connections in the circuit should readily 
detect the trouble. The insulation resistance of the 
capacitors, CI06A & B and C703A & B, should not 
fall below 50 megohms at the highest operating tem­
perature and should normally be 100 megohms or 
higher. 

(3) SIGNAL TRACING.-Signal tracing with a 
standard oscilloscope is a good method of detecting 
and localizing troubles in this equipment. Starting with 
the input, the signal can be observed in the various 
stages as it progresses through the equipment. Refer­
ence should be made to the two block diagrams, figures 
2-1 and 2-2, and to the schematics, figures 5-17 and 
5-18. The typical waveforms encountered in the various 
sections of the circuits are illustrated in figure 2-1. 
These are: audio signals of two distinct frequencies, de 
pulses of square or rectangular shape, and audio un­
keyed and keyed of various frequencies. The de pulses 
should be well squared off and free of pips or extrane­
ous signals, except those between the output of the low-
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TABLE 5-5. SIGNAL TRACING KEY TEST POINTS 

POINT OF TEST 

Converter: Across Terminals 
1 and 2 of T101 

Converter: Junction of 
R124 and R125 to Ground 

Converter: Pin #2 of J604 
to Ground 

Comparator: Pin #2 of 
XV705 to Ground 

Converter: Junction of 
R218 and R219 to Ground 

Comparator: Junction of 
R741 and R742 to Ground 

Converter: Sleeve of }607 
to Ground (jack dosed) 

Comparator: Sleeve of 
J1005 to Ground (jack dosed) 

Converter: Across J606, 
terminated with 600 ohms 

Comparator: Across J 1004, 
terminated with 600 ohms 

NORMAL WAVEFORM* 

UUlJ 

�WhWf---#8 

*Waveforms shown represent an R character repeated continuously as received from a tape-fed 
transmitter and displayed on an oscilloscope whose sweep is operating at the character repe­
tition rate. When the sweep is not in sync with the charat·ter repetition rate, or when mixed 
characters are received, a distinct waveform will not be shown but various intermixed com­
binations of moving characters will normally be displayed. 

AN/URA-88 

MAINTENANCE 

NOTES 

Input .19 volts to 6 volts. 
SHIFT switch at WIDE or 
NARROW depending upon 
the incoming signal from the 
receiver that is receiving the 
steady R character. 

M A RK-S P A C E  s w i t c h  a t  
NORMAL o r  REVERSE, as 
required. 

KEYER switch at OPERATE. 

SELECTOR switch at COM­
BINED. 

KEYER switch at OPERATE. 

SELECTOR switch at COM­
BINED. 

KEYER switch at OPERATE. 

SELECTOR switch at COM­
BINED. 

KEYER switch at OPERATE. 

LEVEL control set at maxi­
mum (full clockwise). Tone 
Ost·illator FREQ. CPS switch 
set for desired tone output 
frequency. 

SELECTOR switch at COM­
BINED. 

pass filter (Z105A & B) and the input to the keyer 
(V201B) in the Converter. Here, there is a slight ripple 
in the horizontal part of the pulse due to the normal 
effect of the filter. 

with the signal tracing, as required. 

The presence or absence of signal at successive stages 
immediately localizes a failure to one stage. Generally, 
intermittent and unusual troubles can be readily tracked 
down by careful signal tracing with an oscilloscope. 
Other conventional tests should be used in conjunction 

Table 5-5 shows normal waveforms obtained under 

set conditions (continuous R character as received from 

a tape fed transmitter) for the purpose of signal tracing. 

This table gives the key test points at which these wave­

forms are obtained and should be very helpful in system­

atically tracing through signals. Waveforms are also 

shown on tbe schematic diagrams, figures 5-17 and 5-18. 
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TUBE TYPE 
AND 

SYMBOL NUMBER 

12AX7 ViOlA 
VlOlB 

12AU7 Vl02A 
V102B 

6AL5 Vl03A 
Vl03B 

6AL5 Vl04A 
V104B 

12AX7 Vl05A 
Vl05B 

12AX7 V201A 
V201B 

OA2 V202 

12AU7 V203A 
V203B 

12AU7 V204A 
V204B 

991 V205 

12AU7 V206A 
V206B 

6AQ5 V207 

6AQ5 V208 

12AX7 V301A 
V301B not used 

2BP1 V302 

1Z2 V303 

6X4 V401 

6AL5 V701A 
V701B 

6AL5 V702A 
V702B 

6AL5 V703A 
V703B 

12AX7 V704A 
V704B 

12AX7 V705A 
V705B 

12AU7 V706A 
V706B 

991 V707 

6AQ5 V708 

6AQ5 V709 

OA2 V710 

12AU7 V711A 
V711B 

12AU7 V712A 
V712B 

6X4 V801 
6AL5 V802 

RESTRICTED 
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TABLE 5-6. TUBE OPERATING VOLTAGES AND CURRENTS 

FUNCTION PLATE PLATE SCREEN SCREEN SUPP. 
(E) (MA) (E) (MA) (E) 

Limiter Amplifier 143 .45 
Limiter Amplifier 153 .87 

- - -
Discriminator Amplifier 1222 16.47 
Discriminator Amplifier 1223 16.85 

- - -
Discriminator Rectifier -.3 .001 
Discriminator Rectifier -.3 .001 

- - -
Axis Restorer Rectifier 1 -14 1.002 
Axis Restorer Rectifier 1 -.3 0 

- - -
Axis Restorer DC Amplifier 127 1.095 
Axis Restorer DC Amplifier 127 1.095 

- - -
Audio Oscillator-Amplifier 123 .21 
Keyer Amplifier 29 .67 

- - -
Voltage Regulator 140 3 - - -
Audio Oscillator-Amplifier 123 2.27 - - -
Oscillator Rectifier-Regulator '-28 '.0055 

Phase Splitter 75 1.43 
Keyer 50 0 

- - -
Trigger Tube 57 .6 - - -
Tone Modulator 1224 14.9 
Tone Modulator 1224 14.8 

- - -
Electronic Relay 65 30 93 5.3 0 

Electronic Relay 65 30 93 5.3 0 

Oscilloscope Vertical 140 .2 - --
Amplifier 

Monitor Tuning Indicator Grid No. 2, 150 Volts; Anode No. 
1, -505 Volts; Plate No. 1, 142 
Volts; Plate No. 2, 147 Volts; Plate 
No. 3, 142 Volts; Plate No. 4, 150 
Volts. 

High Voltage Rectifier -820 3.2 - -- -
High Voltage Rectifier 250 AC 51 - - -
Channel A Mark-Space Selector 1o 0 
Channel A Mark-Space Selector 1 -.8 0 

- - -
Channel B Mark-Space Selector 10 0 
Channel B Mark-Space Selector 1 -.8 0 

- - -
Axis Restorer Rectifier 1 -5.5 0 
Axis Restorer Rectifier 1 -.4 1.001 

- - -
Axis Restorer DC Amplifier 124 1.04 
Axis Restorer DC Amplifier 124 1.038 

- - -
Audio Oscillator-Amplifier 123 .2 
Keyer Amplifier 55.5 .4 

- - -
Keyer 50 0 
Oscillator Rectifier-Regulator '-30.5 '.012 

- - -
Trigger Tube 52.5 .6 - - -
Electronic Relay 66.5 30 116.5 4.7 0 

Electronic Relay 66.5 30 116.5 4.7 0 

Voltage Regulator 133 2.5 - - -
Phase Splitter 78 1.3 - - -
Audio Oscillator-Amplifier 126 2.1 

Tone Modulator 1222 '4.1 
Tone Modulator 1222 14.1 

- - -
High Voltage Rectifier 296 AC 29.8 - - -
Bias Voltage Rectifier -72 3.9 - - -

Section 5 

* HEATER 
CATH. GRID 

(E) 
(E) (E) A-C 

1.47 -1.29 6.3 
1.29 -1.29 

17.2 1-7.2 6.3 
17.6 '-7.6 

0 6.3 -
0 

121 6.3 
121.3 

-
14 1 -.6 6.3 
14 1 -.6 

1.8 -1.8 6.3 
.66 -.18 

0 - -
0 -5 6.3 
23 '-28 

71 -7 6.3 
.66 -18.9 

.04 - -
110.5 1 -10 6.3 
111.1 1 -10.5 

0 .04 6.3 

0 .04 6.3 

1.35 -1.35 6.3 

-715 -28 6.3 
(Grid 
No. 1) 

- - 1.25 

260 - 6.3 

18.5 6.3 
19.3 

-
18.5 6.3 
19.3 

-
18.5 6.3 
19.7 

-
11.8 1 -.6 6.3 
11.8 1 -.6 

1.76 -1.76 6.3 
1 -.32 

1 -16 6.3 
23.7 '-30.5 

-1.5 - -
0 -1.5 6.3 

0 -1.5 6.3 

0 - -
63 -5 6.3 
0 -5.8 

'9.8 1 -11.4 6.3 
19.6 -11.2 

236 - 6.3 
55 AC - 6.3 

All measurements are made with no signal input and all switches in counterclockwise position; DC voltages are measured with an 
electronic multimeter and AC voltages with a 1000 ohm per volt meter. 
*Cathode voltage measured with chassis as reference point; all ot hers measured with cathode as reference point. 
1 Voltage and currents vary with setting of associated variable resistor. 
'Grid and plate connected to form diode; plate current given is total diode current. 
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5 Section 

FILA- FILA-
MENT MENT 

TUBE TYPE VOLT- CUR-
AGE RENT 
(V) (A) 

OA2 

1Z2 1.25 .265 

2BPI 6.3 .600 

6ALSW 6.3 .300 

6AQ5 6.3 .440 

6X4 6.3 .600 

12AU7 6.3 .300 
12.6 .ISO 

12AX7 6.3 .300 
12.6 .150 

991 

PLATE 
VOLT-

AGE 
(V) 

RESTRICTED 

NAVSHIPS 91490 

TABLE 5-7. RATED TUBE CHARACTERISTICS 

VOLTAGE 
GRID 

SCREEN PLATE SCREEN A-C PLATE 
AMPLI-

BIAS 
VOLT- CUR- CUR- RESIST-

FICA-
AGE RENT RENT ANCE 

(V) 
(V) (MA) (MA) (OHMS) 

TION 
(MU) 

TRANSCON-
DUCTANCE 

(MICROHM$) 

Normal Minimum 

Operating Voltage 150 Volts; Starting Voltage 185 Volts; Regulation 6 Volts 

7,500 1.5 

AN/URA-88 

MAINTENANCE 

EMISSION 

IS TEST 
(MA) VOLT 

9.5 7,500 

Anode No. 2 and Grid No. 2 Voltage, 1000 Volts; Anode No. 1 Voltage for focus, 150 to 280 ! 
Volts; Grid No. 1 voltage for visual cutoff, -67.5 Volts. Deflection Sensitivity: Plates I and 
2 = 135 vdc/in., Plates 3 and 4 = 87 vdc,in. 

1165 '10 '40 110 

250 -12.5 250 45 3.25 52,000 213 4,100 3,000 100 30 

'400 '70 '140 '50 

1250 '-8.5 110.5 '7,700 '17 12,200 '1,750 '70 '30 

1250 '-2 '1.2 '62,500 1100 11,650 11,250 155 '30 

Operating Voltage 59 Volts; Starting Voltage 67 to 87 Volts; Regulation 8 Volts I 
'Values are for each unit. 

TABLE 5-8. WINDING DATA 

... 
l 

u 
z 

DESIG- MFR. & c( ... 
WIRE .... ., u u 

I NATION MFR'S DIAGRAM WINDING TURNS !!!:e z c( REMARKS 
SYMBOL DESIG. 

SIZE ::!:z: c( 
CIO .... ., 

* 11110 ..,_ 0 .. 
A. I- !:o Vz :e< Cl- - 1111 :Z:> 

L401 CTR #34 and #33 #34 P.E. 2221 337 - 1750 Hermeticalll sealed case; 16 
14989 wire connected and henries. #3 wire wound next to 

IIIL� 
in series #33 P.E. 1033 core, start term #1, finish term 

internally to #2. Vacuum im�regnated in 
give single Slnthite Varnis #PG1 under 2" 

3254 turn o vacuum. Bake for 7.5 hours at 
winding 104° to 116°C. 

(220° to 240°F.) 

L801 CTR Single #35 P.E. 3366 328 - 1750 Hermetically sealed case· 15 
14990 henries. Start term #1, dnish 

IIIC� 
term #2. Vacuum imBregnated in 
Slnthite Varnish #P -1 under 2" 
o vacuum. Bake for 7.5 hrs at 
104° to 116°C. 
(220° to 240°F.) 

T101 CTR Prl. #41 P.E. 1620 366 1 500 Hermetically sealed case; start 
14981 Term. 1-2 to terms 1 and 3, finish terms 2 and 

Sec. #41 P.E. 4135 1990 6.25 500 4. Pre-heat for 1% hrs at 116°C 

��IIIC: 
Term. 3-4 (240°F), then impregnate in Irv-

ington No. 100 Clear Baking 
Varnish under 1" of vacuum fol-
lowed by 25 Eounds fer square 
inch for min mum o 15 minutes. 
Bake for 10 hrs at 143°C (289°F). 
Part of Z102. 

T102 CTR Prl. #43 H.F. 3327 864 1 750 Hermetically sealed case; start 14976 Term. 1-2 to terms 1 and 3, finish terms 2 and 

��11c: 
Sec. #43 H.F. 5550 1990 2.4 750 4. Pre-heat for 1% hrs at ll6°C 

Term. 3-4 (240°F), then im£regnate in Irv-
ington No. 100 C ear Baking 
Varnish under 1" of vacuum, fol-
lowed by 25 rrounds fer square 
inch for min mum o 15 minutes. 
Bake for 10 hrs at 143°C (289°F). L____ ----
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NAVSHIPS 91490 

TABLE 5-8. WINDING DATA (Continued) 

' 
i 
I 

DESIG- MFR. & 
NATION MFR'S 
SYMBOL DESIG. 

* 

T201 CTR 
14977 

T401 CTR 
14979 

T801 CTR 
14978 

B1201 BM-10 

DIAGRAM 

:3111[� 

: t;;� 

1 .265A 6 I-I 
I 400V 

103VJ: 2MA 
50-60CPS I�-

;�! 250V 7 

4123V �B! 

250V <D 

'-- 9 � 10 

12 

�
13 

v 

14 
� 

: � 5 

�

�

i

l 

2 �� 300V 

105V I � 
50-60

1 i � 6 � 

l

i 

1-1 

: 55V 4MA 

I 

I 7 
� � 300V 
: 8 

: � 63V 9 :I045A 
II 

� 

�r: 
--------------

• See Table 6-8. List of Manufacturers 

ORIGINAL 

WINDING 

Prl. 
Term. 3-5 
CT Term. 4 

Sec. 
Term. 1-2 

Prl. 
Term. 1-4 
Tap Term. 2 

Tap Term. 3 

Sec. #1 
Term. 5-9 lncl 
Term. 5-6 
Term. 6-7 
Term. 7-9 
CTTerm. 8 

Sec. #2 
Term. 10-12 
CT Term. 11 

Sec. #3 
Term. 13-14 

Prl. 
Term. 1-4 
Tap Term. 2 

Tap Term. 3 

Sec. #1 
Term. 5-8 
CT Term. 6 

Tap Term. 7 

Sec. #2 
Term. 9-11 
CT Term. 10 

Winding #1 
Term. 2-3 

Winding #2 
Term. 1-3 

... 
u 
z 
c ... 

WIRE 
.. u 

TURNS 
"'"' z 

SIZE iii :I c Ill% oo •o ..,_ ..... 
uz :fC 
o_ -· 

#42 P.E. 2740 600 23.3 
CT at to 

1370 1 

#36 P.E. 582 41 

#22 P.E. 378 3.25 -

Tap at 
315 

Tap at 
347 

#23 P.E. 4 .083 -
#38 P.E. 1263 564 -
#33 P.E. 1570 206 -

CT at 
785 

#13 P.E. 20 
CT at 

.03 -

10 

#23 P.E. 20 .305 -

#23 P.E. 478 4.5 -

Tap at 
400 

Tap at 
439 

#35 P.E. 2418 514 -

CT at 
1209.5 

Taf: at 
1 29 

#16 P.E. 26 .08 -

CT at 13 

#40 S.E. 1900 850 -
turns per 

coil 
2 coils 

#40 S.E. 1800 770 -
turns per 

coil 
2 coils 

RESTRICTED 

Section 5 

u 
c REMARKS 

.., 
O!:i 
a.o 
i> 

750 Hermetically sealed case; start 
terms 1 and 3, finish terms 2 and 
5. Pre-heat tor 1'h hrs at 11s•c 
(240°F), then Impregnate In Irv-
lngton No. 100 Clear Baking 

750 Varnish under 1" ot vacuum, tol-
lowed by 25 Eounds fer square 
Inch for min mum o 15 minutes. 
Bake tor 10 hrs at 143•c (289°F). 

2500 Hermetically sealed case; start 
terms 1, 5, 6, 7, 10, and 13, finish 
terms 4, 6, 7, 9, 12, and 14. Pre-
heat for 1'h hrs at 11s•c (240°F), 
then Impregnate In Irvington No. 
100 Clear Baking Varnish under 1" 

2500 

ot vacuum, followed by 25 pounds rer square Inch for minimum ot 
5 minutes. Bake for 10 hrs at 

2500 143•c (2s9·F>. 
2500 

2500 

2500 

1750 Hermetically sealed case; start 
terms 1, 5, and 9, finish terms 4, 
8, and 11. Pre-heat tor 1 'h hrs at 
ns•c (240•F), then Impregnate 
In Irvington No. 100 Clear Varnish 

1750 
under 1"- of vacuum, followed by 
25 pounds per square Inch for 
minimum of 15 minutes. Bake for 
10 hrs at 143•c (289•F). 

1750 

1000 Imgregnate with Harvel C-Varnlsh 
an No. 400 Red Enamel at 135•c 
(275•F) and bake eight hours at 

1000 
same temp. 
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Figure 5-7. Frequency Shift Converter CV-89AfURA-8A, Bottom of 

Drawer Assembly Chassis 
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Figure 5-8. frequency Shift Converter CV-89AfURA-8A, Bottom of 

Drawer Assembly with Terminal Boards Raised 
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figure 5-9. frequency Shift Converter CV-89AfURA-BA, Components 

Mounted on Terminal Boards 
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Figure 5- J 2. Comparator CM-22AjURA-BA, Top of Drawer Assembly Chassis 
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Figure 5· f 4. Comparator CM-22AjURA·BA, Components Mounted on 
Terminal Boards 
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CT of Z902 Output ( Z502 for Converter) 
Rear of Unit Showing Blower Removed 

Figure 5- J 6. Views of Blower Sub-Unit 
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PARTS LISTS 

SPARE 

PARTS 

BOX 

1 

RESTRICTED 

NAVSHIPS 91490 

SECTION 6 

PARTS LISTS 

TABLE 6-1. WEIGHT AND DIMENSIONS OF 

SPARE PARTS BOX 

MAINTENANCE PARTS KIT 

OVERALL DIMENSIONS 

HEIGHT WIDTH DEPTH 
VOLUME 

12% 25 161/2 3.05 
-·--

Dimensions are inches, volume cubic feet, weight pounds. 

Stock spare parts shipped in bulk. 

WEIGHT 

95 

TABLE 6-2. SHIPPING WEIGHT AND DIMENSIONS OF 

SPARE PARTS BOX 

MAINTENANCE PARTS KIT 

SHIP-
SPARE OVERALL DIMENSIONS 

Section 6 

PING 

BOX 
PARTS VOLUME WEIGHT 

BOX HEIGHT WIDTH DEPTH 
NUMBER 

2 1 only 14'l's 28% 18% 4.45 

Dimensions are inches, volume cubic feet, weight pounds. 

Stock spare parts shipped in bulk. 

TABLE 6-3. LIST OF MAJOR UNITS 

SYMBOL 
QUANTITY NAME OF MAJOR UNIT 

GROUP 

101- 699 2 FREQUENCY SHIFT CONVERTER 
Each consisting of the following: 

101· 199 (1) 'Converter Sub-assembly 

201· 299 (1) 'Keyer-Oscillator 

301- 399 (1) 'Monitor: RF 
401- 499 (1) 'Power Supply 

501- 599 (1) 'Filter Assembly 

601- 699 (1) Chassis-Panel Assembly and Case 

1201-1299 (1) Blower Sub-Unit 

701-1099 1 COMPARATOR 
Consisting of the following: 

701- 799 (1) 'Keyer-Oscillator 

801- 899 (1) 'Power Supply 

901- 999 (1) 'Filter Assembly 

1001-1099 (1) Chassis-Panel Assembly and Case 

1201-1299 (1) Blower Sub-Unit 

1101-1199 - ACCESSORIES, CABLES, AND PLUGS 

1 RACK (Std. Navy Stock No. N16-R-400168-951) 

'Referred to as Discriminator Sub-unit throughout the rest of the book (Symbol SU101). 
'Referred to as Oscillator-Keyer Sub-unit throughout the rest of the book (Symbol SU201). 
'Referred to as Monitor Sub-unit throughout the rest of the book (Symbol SU301). 
'Referred to as Power Supply Sub-unit throughout the rest of the book (Symbol SU401). 

136 

5Referred to as Selector Sub-unit throughout the rest of the book (Symbol SU701). 
'Referred to as Power Supply Sub-unit throughout the rest of the book (Symbol SU801). 
'Referred to as Cable Filter Assembly throughout the rest of the book (Symbols Z502 and Z902). 

ORIGINAL RESTRICTED 

ARMY-NAVY 

DESIGNATION 

CV -89A/URA-8A 

--
--
--
--
--
--
--

CM-22A/URA-8A 

--
--
--
--
--
--

MT-719/URA-SA 

6-1 



0 
"' 

C5 
i 
,. 
... 

TABLE 6-4. COMBINED PARTS AND REPAIR PARTS LIST. 

SYMBOL 
DES I G. 

NAME OF PART AND 
DESCRIPTION 

A201* COVER: dust protection for rotary switch; p/o CV-
89A/URA-8A Frequency Shift Converter; aluminum, 
black alumilite finish; rectangular shape; approx 3" 
lg x 2 15/32" wd x 2V," h o/a excl mtg ears; 2 dzus 
mtg fasteners in mtg ears on 3" mtg/c; marked with 
symbol number of assem and symbol numbers of 
component parts; 2.388" wd x 1 13/16" h, opening one 
side with a 1.656" lg x 3/16" wd notch 

A301* VISOR: used to shade face of cathode-ray tube; p/o 
CV-89A/URA-8A Frequency Shift Converter; cons1sts 
of Hoffman Radio Corp part #AC-33 hood, #PK-91 
cushion, #MM-39 disk, 4 #HM-155 captive screws, 
#PK-131 seal and 4 #HWP-22 washers; apJ?rox 
1 7/16" lg x 2.394" wd x 2.334" d o;a; half c1rcle 
beak of hood with 1.197" rad x 1 5/32" lg extending 
forward to shade face of cathode-ray tube 

A601 

A602 

A603 

VISOR: p/o CV-89A/URA-8A Frequency Shift Con­
verter; aluminum alloy, dark gray enamel; approx 
1.375" lg x 2.394" wd x 2.334" d o;a; four .089" diam 
mtg holes on 2" x 1.971" mtg/c; half circle beak of 
hood with 1.197" rad x 1 5/32" lg extending forward 
to shade face of cathode-ray tube; rectangular 
shaped cut out in front for window 1.625" lg x 
1.312" d 

MOUNT, vibration: sq mtg; 43-100 lbs load rating; 
2%" lg x 2%" wd x 11;8" h o/a; rubber cushion, 2 
3/16" diam x 9/16" thk1 plate mtd; ss center sleeve 
w I lJ.," bolt hole; 4 mtg noles .196" diam on 1 15/16" 
x 1 15/16" mtg/c; ss cup over rubber cushion 

PLATE, cover: shockmount hole cover; p/o CV-
89A/URA-8A Frequency Shift Converter and CM-
22A/URA-8A Comparator; aluminum, black aluminite; 
square shape; 2 13/32" lg x 2 13/32" wd x .032" thk 
o/a; four .199" dlam mtg holes on 1.937" x 1" mtg/c 

LOCATING 
FUNCTION 

Cover for 
E204 Frequency 

Selector 

Shades Face of 
Cathode-Ray Tube. 

Called Hood in 
Text of Book 

Shades Face of 
Cathode-Ray Tube, 

Part of A301 

Mts. Unit, Absorbs 
Vibration and Shock 

Covers Hole when 
Vibration Mount 
A602 is not used 

A701* COVER: dust protection for rotary switch; p/o CM- Cover for E703 
22A/URA-8A Comparator; aluminum, black aluminite Frequency Selector 
finish; rectangular shape; approx 2 15/16" lg x 
2 15/32" wd x 2V," h o;a excl mtg ears; 2 dzus mtg 
fasteners in mtg ears on 3" mtg/c; marked with 
symbol number of assem and symbol numbers of 
component parts; 2.388" wd x 1 13/16" h opening one 
side 

A1001 Same as A602 

A1002 Same as A603 

Mts Unit, Absorbs 
Vibration and Shock 

Covers Hole when 
Vibration Mount 
A1001 is not used 

Al101 BRACKET, LH: mts CV-89A/URA-8A Frequency Shift Mts CV-89A/TrRA-8A 
ConvPrter or CM-22A/URA-8A Comparator in a and CM-22A/URA-8A 
standard 19" relay rack; essentially tnangular shape in Rack 
with flanjl'e in front; aluminum, gray enamel; 10.466" 
lg x .997' wd x 5 7 /32" h O/a; holds unit oy three 
.272" diam holes spaced 9.375" and 3.687" c to c on 
side, flange in front 5 7/32" h x 29/32" wd with 4 
slotted mtg holes %" d x lJ.," wd spaced in a straight 
line 1V," x 214" x 114" c to c for mtg in relay rack 

A1102 BRACKET, RH: mts CV-89A/URA-8A Frequency Shift Mts CV-89A/URA-8A 
Converter or CM-22A/URA-8A Comparator In a stand- and CM-22A/URA-8A 
ard 19" relay rack; essentially triangular shape with in Rack 

JAN AND 
(NAVY 
TYPE) 

NO. 

STANDARD 
NAVY & 
(SIGNAL 
CORPS) 

STOCK NO. 

N17 -C-945001-770 

N16-V -300086-938 

N16-V -300081-876 

N17-M-75322-4551 

NlG-P-401881-125 

N17-C-945001-769 

N16-B-750001-294 

N16-B-750001-293 

I 

MFGR. 
AND 

MFGR'S 
DESIG­

NATION 

CKB 
AA-193 

CKB 
AA-194 

CKB 
AC-33 

CAYU 
C-1050-4 
Stainless 

Steel 

CKB 
AS-443 

CKB 
AA-192 

CKB 
AS-503 

CKB 
AS-504 

CON-
TRACTOR 

DRAW­
ING & 

PART. 
NO. 

AA-193 

AA-194 

AC-33 

HG-20 

AS-443 

AA-192 

AS-50S 

AS-504 

ALL 
SYMBOL 

DESIG. 
IN­

VOLVED 

A201 

A301 

A601 

A602 
A1001 

A603 
A1002 

A701 

A1101 

A1102 

ci. 
·; 
.,. 
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.. 
Ql 

a. 

-; 
.. 
0 

... 

2 

2 

2 

12 

12 

1 

3 

3 
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flan�e In front; aluminum, �raa enamel; 10.466" 1� x 
.997' wd x 5 7/32" h o;a; ol s unit by three .2 2" 
dlarn holes spaced 9.375" and 3.687" c to c on side, 
flange In front 5 7/32" h x 29/32" wd with 4 slotted 
rntg holes %" d x '\i" wd spaced in a straight line 
1'\i" x 2'\i" x 114" c to c for rntg in relay rack 

A1201 COVER: covers opening in blower housing; p/o Fre- Covers O�ening �17-C-945001-894 CKB AA-365 
quency Shift Converter CV-89A/URA-8A and Corn- In Blower ousing AA-365 
parator CM-22A/URA-8A; one dzus fastener In ea of 
4 corners; main bodf: plate 14 �a aluminum w/dark �ray baking enarne ; rectan�u ar shage;· 4%" lg x 

7/16" wd x lfs" thk excl fas eners; 4 zus fasteners 
on 3.375" x 2.062" rntg/c; neoprene gasket cemented 
to bottom side 

B1201 MOTOR, AC: split �hase capacitor type; 1/2500 hp
d 

Drives Blower �17-M-54301-5901 CBEL BM-10 
3000 rrrrn min no oad speed; closed frame; rate Fan G-17047 
operat ng ambient ternperatures-66.1 oc (150°F) 
max; 37.9°C (100°F) min; dust proof; pulley not 
Included, shaft is plain; 1 13/32" l&;x 1%" wd x 2" h 
o;a excl shaft, shaft 1" lg x 0.1 " dlarn one side 
only; 115V ac, 60 eye split phase, 0.06 amp max no 
load, 93.5% pf; mfr. no. & name of frame: Electro 
Engineering Products Co. model G-17047; fixed rnt5 
base; four #6-32 thd rntg holes on back side, 2 space 
1" apart on horiz axis and 2 syaced 1" apart on 
vert axis; external 0.5 rnf capac! or �ovldes phase 
shift for starting and running, ball earlng move-
rnent, clockwise rotation facing shaft end; p/o Fre-
quency Shift Converter CV-89A/URA-8A and Corn-
parator CM-22A/URA-8A 

B1202 PROPELLER: propeller blade; u/w electric motor Fan Blade �17-P-87207-2001 TMC HA-27 
Hoffman Rad part/dwg #BM-10; 4 aluminum blades, inside Blower 245-4 
2" circle diarn; non-portable use; used within a 
housing, Hoffman Rad part/dwg #AC-72; motor and 
housing not included; o/a dirnensions-2" tip to tip 
circle diarn of blades, 1;2" diarn hub, approx %" thk 
outer blade edge to outer surface of hub; 3 cubic ft 
of air per minute at 3000 rem; single speed, turned 
"off" or "on" by thermos atlc sw, Hoffman Rad 
part/dwg #SM-8, not included; direct drive, hub 
drilled to fit over shaft of motor; #BM-10; hub shaft 
hole drilled to 0.157" +.002" -.000'' , w ;two #6-32 
Allen hd set screws on 120° spacing; glo Frequency 
Shift Converter CV-89A/URA-8A an Comparator 
CM-22A/URA-8A 

C101 CAPACITOR, fixed: �aper dielectric; 10,000 rnrnf COU{Jling V101B CP21A1EF103M �16-C-42767 -7776 CD CP-73 
±20%; 600 vdcw; spec A�-C-25 Grid to Plate CP21A1 

of V101A EF103M 

C102 Same as C101 Coupling 
Discriminator 
Filter to Plate 

of V101B 

C103 Same as C101 Discriminator 
Diode Load By-pass 

C104 Same as C101 Discriminator 
Diode Load By-pass 

C105 CAPACITOR, fixed: paper dielectric; 1 rnf ±10%; 400 Coupling V104B CP65B1FE105K �16-C-48813-7458 CD CP-77 
vdcw; spec JA�-C-25 Plate and V104A CP65B1 

Cathode to Output FE105K 
of Discriminator 

C106 CAPACITOR, fixed; e,aper dielectric; 2-sect: 100,000 Section A: CP54B4FF104L �16-C-53192-8240 CD CP-61 
rnrnf ±15% per sec ; 600 vdcw; HS metal can; 2 V104B Cathode CP54B4 
rntg fl w/3/16" holes 2%" c to c; spec JA�-C-25 By-pass FF104L 

Section B: 
V104A Plate 

By-pass 

C201 CAPACITOR. fixed: mica: 33 rnrnf ±1%: 500 vdcw; Frequency CM20D330 �16-C-27175-5077 CMF CM-107 
temp coef letter D; spec JAN-C-5 with spcl tol Determining (selected to 603M 

Element for ±1%) CM-20D 
V201A-V203A 330F 

Tone Oscillator 
---·----

• This Item cannot be requisitioned from supply. In the event of failure it shO!uld be repaired or a new item fabricated. 

' � 

A1201 3 

B1201 3 

B1202 3 

C101 8 
C102 
C103 
C104 

C105 4 
C701 
C702 

C106 3 
C703 

C201 3 
C705 
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SYMBOL 
DES I G. 

C202 

C203 

C204 

C205 

C206 

C207 

C208 

C209 

C210 

C211 

C212 

C213 

TABLE 6-4 COMBINED PARTS AND REPAIR PARTS LIST (Continued) . 

STANDARD MFGR. 
JAN AND 

NAVY & AND NAME OF PART AND LOCATING (NAVY 
(SIGNAL MFGR'S DESCRIPTION FUNCTION TYPE) 
CORPS) DESIG-

NO. 
STOCK NO. NATION 

CAPACITOR, fixed: mica; 1170 mmf ±2%; 300 vdcw; Frequency N16-C-31235-1721 CMF 
temp coer letter D; 1 1/16" lg x 15/32" wd x 7/32" Determining 601M 
thk molded low loss phenolic; 2 axial wire leads Element for CM 

V201A-V203A 25D 
Tone Oscillator 1171G 

CAPACITOR, fixed: mica; 840 mmf ±2%; 500 vdcw; Frequency N16-C-30812-8261 CMF 
temp coef letter D; 1 1/16" lg x 15f32" wd x 7 /32" Determining 601M 
thk; molded low loss phenolic; 2 ax1al wire leads Element for CM25D 

V201A-V203A 841G 
Tone Oscillator 

CAPACITOR, fixed: mica; 661 mmf ±2%; 500 vdcw; Frequency N16-C-30496-5835 CMF 
temp coef letter D; 1 1/16" lg x 15/32" wd x 7/32" Determining 601M 
thk; molded low loss phenolic; 2 axial wire leads Element for CM 

V201A-V203A 25D 
Tone Oscillator 6610G 

CAPACITOR, fixed: mica; 535 mmf ±1%; 300 vdcw; Frequency N16-C-30233-4286 CMF 
temp coef letter D; 51h_64" lg x 15/32" wd x 7/32" Determining 603M 
thk; molded low loss p enolic; 2 axial wire leads Element for CM 

V201A-V203A 20D 
Tone Oscillator 5350F 

CAPACITOR, fixed: mica; 453 mmf ±1%; 500 vdcw; Frequency N16-C-30098-7580 CMF 
temp coef letter D; 51h_64" lg x 15/32" wd x 7/32" Determining 603M 
thk; molded low loss p enolic; 2 axial wire leads Element for CM 

V201A-V203A 20D 
Tone Oscillator 4530F 

CAPACITOR, fixed: mica; 390 mmf ±1%; 500 vdcw; Frequency N16-C-29891-3391 CMF 
temp coef letter D; 51/64" lg x 15/32" wd x 7/32" Determining 603M 
thk; molded low loss phenolic; 2 axial wire leads; Element for CM 
term mtd; silvered mica type V201A-V203A 20D 

Tone Oscillator 3900F 

CAPACITOR, fixed: mica; 338 mmf ±1%; 500 vdcw; Frequency N16-C-29732-9369 CMF 
temp coer letter D; 51/64" lg x 15/32" wd x 7/32" Determining 603M 
hk; molded low loss phenolic; 2 axial wire leads Element for CM 

V201A-V203A 20D 
Tone Oscillator 3380F 

CAPACITOR, fixed: mica; 299 mmf ±1%; 500 Vdcw; Frequency N16-C-29654-5764 CMF 
temp coef letter D; 51/64" lg x 15/32" wd x 7/32" Determining 603M 
thk; molded low loss phenolic; 2 axial wire leads Element for CM 

V201A-V203A 20D 
Tone Osc1llator 2990F 

Same as C202 Frequency 
Determining 
Element for 

V201A-V203A 
Tone Oscillator 

Same as C203 Frequency 
Determining 
Element for 

V201A-V203A 
Tone Oscillator 

Same as C204 Frequency 
Determining 
Element for 

V201A-V203A 
Tone Oscillator 

Same as C205 Frequency 
Determining 
Element for 

V201A-V203A 
Tone Oscillator 

CON-
TRACTOR 

DRAW-
lNG & 
PART 
NO. 

CM-115 

CM-114 

CM-113 

CM-112 

CM-111 

CM-144 

CM-109 

CM-108 

ALL 
SYMBOL 

DESIG. 
IN-

VOLVED 

C202 
C210 
C706 
C714 

C203 
C211 
C707 
C715 

C204 
C212 
C708 
C716 

C205 
C213 
C709 
C717 

C206 
C214 
C710 
C718 

C207 
C215 
C711 
C719 

C208 
C216 
C712 
C720 

C209 
C217 
C713 
C721 
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C214 

C215 

C216 

C217 

C218 

C219 

C220 

C221 

C222 

C223 

C224 

C225 

C226 

C301 

C302 

C401 

�· 
,'!" ,...., 

Same as L.--� 

Same as C207 

Same as C208 

Same as C209 

CAPACITOR, fixed: mica; 10,000 mmf ±10%; 300 
dew; temp coef letter B; spec JAN-C-5 

Same as C218 

Same as C218 

CAPACITOR, fixed: mica; 330 mmf ±10%; 500 vdcw; 
temp coef letter B; spec JAN-C-5 

CAPACITOR, fixed: mica; 1000 mmf ±5%; 300 vdcw; 
temp coef letter B; 51/64" lg x 15/32" wd x 7 /32" 

hk; molded low loss phenolic; 2 axial wire leads 

Same as C222 

arne as C222 

CAPACITOR, fixed: mica; 47 mmf ±10%; 500 vdcw; 
temp coef letter B; spec JAN-C-5 

APACITOR, fixed: mica; 4700 mmf ±20%; 500 
dew; temp coef letter B; spec JAN-C-5 

CAPACITOR, fixed: paper dielectric; 2-sect; 50,000 
mmf ±15% per sect; 1000 vdcw; spec JAN-C-25 

CAPACITOR, fixed: paper dielectric; 500,000 mmf 
±10%; 1000 vdcw; internally grounded; spec JAN-
C-25 

APACITOR, fixed: electrolytic; 2-sect; 24 mf per 
sect; 400 vdcw; neg term grounded internally; spec 
JAN-C-62 

- -- ----------

,r-"'\ 

Frequency 
Determining 
Element for 

V201A-V203A 
Tone Oscillator 

Frequency 
Determining 
Element for 

V201A-V203A 
Tone Oscillator 

Frequency 
Determining 
Element for 

V201A-V203A 
Tone Oscillator 

Frequency 
Determining 
Element for 

V201A-V203A 
Tone Oscillator 

Feedback from CM358103K 
V203A Plate to 

V201A Grid Network 

Coupling V203A 
Grid to Plate 

of V201A 

Coupling V203B 
Grid to Plate 

of V203A 

Coupling V204A 
Grid to Output 

CM208331K 

of V203A 

Coupling V206A 
Grid to Plate 

of V204A 

Coupling V206B 
Grid to Cathode 

of V204A 

Reduces High 
Frequency S!f,nals 

at Grids of one 
Modulator, V206A 

and V206B 

Keying Transient 
Suppressor 

CM208470K 

Keying Transient CM358472M 
Suppressor 

Section A: CP5484FG503L 
High Voltage 
60 cps Filter 

Section B: 
High Voltage 
60 cps Filter 

High Voltage CP6582FG504K 
60 cps Filter 

Section A: CE328240Q 
Rectifier Filter 

Section B: 
Bias Supply By-pass 
from Power Supply 
Negative to Ground 

·"""""· 

N16-C-33622-5222 CMF 
CM35B 

103K 

N16-C-29718-7276 CMF 
CM20B 

331K 

N16-C-31085-2037 CMF 
503M 

"B" 
CM20B 

102J 

N16-C-27582-1876 CMF 
CM20B 

470K 

N16-C-32651-9288 CMF 
CM35B 

472M 

N16-C-53002-4350 CD 
CP5484 
FG503L 

N16-C-47300-5928 CD 
CP6582 
FG504K 

N16-C-21868-163� CD 
CE32B 

240Q 

CM-7 C218 
C219 
C220 
C722 
C723 
C724 

CM-105 C221 
C725 

CM-106 C222 
C223 
C224 
C726 
C727 
C728 

CM-28 C225 
C729 

CM-32 C226 
C704 

CP-75 C301 

CP-76 C302 

CE-5 C401 
C801 
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SYMBOL 
DESIG. 

C402 

C701 

C702 

C703 

C704 

C705 

C706 

C707 

C708 

C709 

C710 

C711 

C712 

C713 

TABLE 6-4. COMBINED PARTS AND REPAIR PARTS LIST (Continued) 

STANDARD MFGR. 
JAN AND 

NAVY & AND 
NAME OF PART AND LOCATING (NAVY 

(SIGNAL MFGR'S 
DESCRIPTION FUNCTION TYPE) 

CORPS) DESIG-
NO. 

STOCK NO. NATION 

CAPACITOR, fixed: electrolytic; 25 mf; 400 vdcw; Rectifier Filter CE41B250Q N16-C-19792-7785 CD 
neg term grounded internally; spec JAN-C-62 CE41B 

250Q 

Same as C105 Channel A Input 
Coupling 

Same as C105 Channel B Input 
Coupling 

Same as Cl06 Sect. A: V703B 
Cathode By-pass 

Sect. B: V703A 
Plate By-pass 

Same as C226 Keying Transient 
Suppressor 

Same as C201 Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Same as C202 Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Same as C203 Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Same as C204 Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Same as C205 Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Same as C206 Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Same as C207 Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Same as C208 Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Same as C209 Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

CON-
D. 

ALL ·; 
TRACTOR cr 

SYMBOL Ill 

DRAW-
DESIG. 

.. 

lNG & Gl 

IN- a. 

PART 
VOLVED ii 

NO. .. 
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C714 

C715 

C716 

C717 

C718 

C719 

C720 

C721 

C722 

C723 

C724 

C725 

C726 

C727 

C728 

C729 

C801 

r ,.,., 

Same as C202 

Same as C203 

Same as C204 

Same as C205 

Same as C206 

Same as C207 

Same as C208 

Same as C209 

Same as C218 

Same as C218 

Same as C218 

Same as C221 

Same as C222 

Same as C222 

Same as C222 

Same as C225 

Same as C401 

'� 

Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

COU\)ling V711B 
Grid to Plate 

of V705A 

COU\)ling V706B 
Gnd to Plate 

of V711B 

Cou�ling Output 
of V llB to Grid 

of V711A 

COU\)ling V712B 
Gnd to Plate 

of V711A 

Co�lin� V712A 
Gri to athode 

of V711A 

Reduces High 
Frequency Signals 

at Grids of 
Tone Modulator, 

V712A and V712B 

Keying Transient 
Suppressor 

Sections A & B 
Rectifier Filters 
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SYMBOL 
DES I G. 

C802 

C803 

C1201 

E101* 

E102 

E103* 

E104* 

E105 

E106 

E201* 

TABLE 6-4. COMBINED PARTS AND REPAIR PARTS LIST (Continued) 

STANDARD MFGR. 
JAN AND 

NAVY & AND 
NAME OF PART AND LOCATING (NAVY 

(SIGNAL MFGR'S 
DESCRIPTION FUNCTION TYPE) 

CORPS) DESIG-
NO. 

STOCK NO. NATION 

CAPACITOR, fixed: electrolytic; single sect; 10 mf; Bias Rectifier CE41B100J N16-C-19563-9901 CD 
150 vdcw; neg term grounded internally; spec JAN- Filter CE41B 
C-62 100J 

Same as C802 Bias Rectifier 
Filter 

CAPACITOR. fixed: paper dielectric; JAN type Motor Startin� CP53B1FE504V N16-C-4 7321-9350 CD 
#CP53B1FE504V; single section; 500,000 mmf, +20% and Run Capaci or CDCP53B 
to -10% tolerance; 400 vdcw; hermetically sealed; 1FE504V 
1 13/16" lg excl mtg lugs x 1" wd excl term x %" 
d; imp,regnated and filled as :Eer JAN-C-25; two %" 
max � solder lug term, 1 1/ 6" c to c; no internal �roun connections; two mtg feet w/3/16" diam mtg 

ole in ea, 2';1," c to c; spec JAN-C-25 

BOARD, terminal: mtg term striV for 4 capacitors Mtg for C101, N17 -B-78282-3837 CKB 
and 21 resistors; 8 brass silver y solder lug sintle C102, C103, C104, EA-157 
end term and 34 brass silver p solder Jug dou le RlOl, R104, R105, 
end term; term spaced irregularly to accommodate R106, R107, R108, 
component �arts; .f.lass melamine; 5%" Jg x 3%" wd R109, RllO, R112, 
x '>{," thk; our .1 7" diam mtg holes on 4%" x 1%" Rll3, R114, Rl15, 
mtg;c; marked with symbol numbers of component Rll6, R117, R118, �arts and symbol number of term board; pjo CV- Rl19, R120. R121, 

9A/URA-8A Frequency Shift Converter R123, R124 and 
R125 

BOARD, terminal: mtg term strip for circuit con- Mtg for 2 E104 N17-B-77736-1081 CKB 
nection br, 2 links; 6 brass silver pl solder I� term; Links EA-138 
term .406' c to c; glass melamine; 2" lg x 13 16" wd 
x 3/32" thk, less term; two .147" diam mtg holes on 

1%" mtg;c; marked with symbol number of term 
board, and OPEN PARALL�L OPEN; p/o CV-
89A/URA-8A Frequency Shift Converter 

INSULATOR, plate: rectangular sha�e; natural phe- Insulator under N17-I-64073-3039 CKB 
nolle, LTS-E-3 or LTS-E-4 per JAN- -13; 2" I� o/a; J101, J201, J301, EL-132 
%" wd x .015" thk; two .154" diam mtg ho es on J401, J701 and J801 

1.687" mtg;c, symmetrical; corners rounded '>{," rad 

LINK, connectlnf u;w Hoffman Radio corp part Selector Links on N16-L-498001-119 CKB 
#EA-136, EA-13 , and EA-138 term board assem; E102. E401 and AS-442 
brass, dull silver pi, to withstand 200 hr, 20% salt E801 
spray test; 0.75" lg x 0.25" wd x 3/32" h 

SHIELD, electron tube: shield spring and retainer; Shields and Holds N16-S-34595-2100 CKB 
2';1," h X 1" diam oja; 1 9/32" IL, .810" ID; two V103, V104, V701, XA-9 
#4-40 x 15/16" lg spade bolts on %" mtg/c riveted V702, V703 and 
to retainer bottom, with top sides dimpled for mtg V802 
bayonet t�pe shield; spiral sprin� .825" diam x %" 
d o;a in op of shield; upper shield only black oxi-
dized, whole assem nicke pl steel; (BuShips dwg 
#RE49F475A except for finish) 

SHIELD, electron tube: brass cad pl and moly black· Shields and Holds N16-S-34576-6508 CKB 
cylindrical with partially closed toJS; bayonet mtg V101, V103, V105, XA-12 
on shield base of socket; .950" I x 15/16" Ig· V201, V203, V204, 

19/3�". diam . vent hole at top; with coiled tube: V206, V301, V70I retammg sprm� same as JAN type TSFOT105 except V705, V706, V71 
finish, (spec JA -S-28A) and V712 
BOARD, terminal: mtg term strip for 9 capacitors Mtg for C218 N17-B-78330-8995 CKB 
and 28 resistors; 18 brass silver rl solder Jug single C219, C220, C221, EA-159 
end term and 45 brass silver p solder lug dou le C222, C223, C224, 
end term; term spaced irre�ularly to accommodate C225, C226, R203, 
com,eonent !arts; �lass me amine; 4 13/32" If x R206, R207, R208, 
4 1 /32" w x 3/3 " thk o;a excl term; four . 20" R209, R210, R211, 
diam mtg holes on 3.469" x 3.944" x 3.771" x 3.417" R212, R213, R214, 

mtg/c; marked with symbol numbers of component R215, R216, R217, 

CON· 
ALL 

TRACTOR 
SYMBOL 

DRAW-
DESIG. 

lNG & 
IN-

PART 
NO. 

VOLVED 

CE-6 C802 
C803 

CP-100 C1201 

EA-157 E101 

EA-138 E102 

EL-132 E103 

AS-442 E104 

XA-9 E105 

XA-12 E106 

EA-159 E201 

si. 
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E202* 

E203 

E204* 

E301* 

E302* 

E401* 

E601* 

E602 

E603 

r ""'· � 
!;,; t ·� 

parts and symbol number of term board, 3 corners 
cut away, both upper ends and left lower end 

R218, R219, R221, 
R222, R224, R226, 
R227, R228, R229, 
R230, R231, R232, 

A233, R234 and 
R235 

INSULATOR, plate: rectangular shape; natural phe- Insulates Back N17-I-64094-6039 CKB EL-133 
nolic, LTS-E-3 or LTS-E-4 per JAN-P-13; 2" lg o/a Term on J201 EL-133 
%" wd x 1/32" thk; 21/64" d x .316" wd cutout ea 
end for mtg 

SHIELD, electron tube: shield
L 

spring and retainer; Tube Shield for N16-S-34682-9100 CKB XA-11 
3" h x 1" diam o/a; 2 5/32" I .810" ID; two #4-40 V202, V207, V208, XA-11 
x 15/16" l� spade bolts on %" mtg/c riveted to V401, V708, V709, 
retainer bo tom, with to� sides dim:J?,led for mtg V710 and V801 
bayonet type shield; spira sprinJ5 .82 " diam x %" 
d o/a in top of shield; u!?fer shield only black oxi-
dized, whole assembly nic el g1 steel; (BuShips dwg 
#RE49F475A except for finis ) 

CONVERTER SUB-ASSEMBLY: frequency selector; Selects Capacitor N16-C-91201-1008 CKB EA-134 
p/o CV-89A/URA-8A Frequency Shift Converter and to Determine EA-134 
CM-22A/URA-8A Comparator; consists of 1 rotary Output Frequency 
switch Hoffman Radio CorB gart/dwg #SW-26, 17 of AF Oscillator 
fixed mica capacitors and 1xed resistors mtd on V201A and V203A 
term boards; approx 3'12" lg x 2'\4" wd x 2';{," d o;a 

BOARD, terminal: mt� term strip for 17 resistors; Mtg for R302, N17-B-78267-2707 CKB EA-158 
20 brass nickel pl so der lug single end term and R304, R305, R306, EA-158 
19 brass nickel pl solder lug double end term; two R308, R309, R311, 
.157" diam holes for cable clamps; term spaced R312, R313, R314, 
irregul!J.rly to accommodate comgonent �arts; glass R315, R316, R317, 
melamme; 4%" lg x 2 7/16" w x 3/3 " thk, less R318, R321, R322 
term; four .147" diam mtg holes on 4.250" x 1%" and R323 
mtg/c; marked with symbol numbers of component �arts and symbol number of term board· p/o CV-

9A/URA-8A Frequency Shift Converter ' 

SHIELD, electron tube: mumeta\ black enamel, dull; Tube Shield for N16-S-34881-9713 CKB XA-13 
round, open tYJ. and bottom; br t mtd; 2.187" ID x V302 XA-13 
5" lg inside; " lg OL; .020" wall thickness; 2 "L" 
shaped mtg brkts spotwelded to bottom with .154" 
diam mtH holes spaced noo a8art, 1 brkt spotwelded 
on side 'h" from bottom wl h two .154" diam mtg 
holes on 1.844" mtg/c; p/o CV-89A/URA-8A Fre-
quency Shift Converter; for CR tube 

BOARD, terminal: mtg term strip for 1 resistor and Mtg for R402 and N17-B-77738-2807 CKB EA-137 
provides for link selection of 3 line voltages; 2 brass E104 Link EA-137 
silver � feed-through term and 4 brass silver pi 
term w ich provides for link selection; term spaced 
irregularly to accommodate component �arts; glass 
melamine; 2%" lg x 1 1/16" wd x ';{," th ; two .154" 
ctiam mtg holes on 2%" mtg/c; marked with symbol 
number of component part, line voltages and symbol 
number of term board; p/o CV-89A/URA-8A Fre-
quency Shift Converter 

BOARD, terminal: mtg term strip for 1 resistor; 2 Mtg for R601 N17-B-77534-2387 CKB EA-153 
brass silver pl solder lug term; term %" c to c; EA-153 
glass melamine; 1'\4" lg x %" wd x 3/32" thk, less 
term; two .147" diam mtg holes on 'h" mtg;c· 
marked with symbol number of com�onent part and 
symbol number of term board; p/o V-89A/URA-8A 
Frequency Shift Converter 

KNOB: round; black phenolic; for '\4" diam shaft; Control Knobs for N16-K -700284-190 CKB EK-18 
double #6-32 set screw; pointer, groove filled with R122, R220, R301, EK-18 
white lacquer; 13/16" dlam x 9/16" h o/a; brass R319, R320, S101, 
insert; shaft hole 7/16" d; 8 indents equally spaced; S102,S103,S201 
item 1 of BuShips dwg #RE10F479D and S202 

INSULATOR, bushing: shoulder, �henolic molded Insulates Jack N17-I-49527-7100 CKB EM-111 
plastic, MTS-E-1 per JAN-P-14; .10 " thk, .380" ID, from Chassis EM-111 
.843" OD; cap back has .110" diam x .062" d hole 
0.1405" from edge, on 0.281" .radius, 0.04" lg shank 
on 0.495" diam projection on undersurface of cap 
beneath 0.110" d1am hole is 0.029" thk, has 0.094" 
radius based on hole center, with straight sides run-
ning to shank 

-------
• This item cannot be requisitioned from supply. In the event of failure It should be repaired or a new Item fabricated. 
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E202 2 

E203 12 

E204 3 
E703 

E301 2 

E302 2 

E401 2 

E601 2 

E602 24 
E1002 
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SYMBOL 
DESIG. 

E604 

E701* 

E702* 

E703 

E801* 

E1001* 

E1002 

E1003 

E1004 

F501 

TABLE 6-4. COMBINED PARTS AND REPAIR PARTS LIST (Continued) 

STANDARD MFGR. 
JAN AND NAVY & AND 

NAME OF PART AND LOCATING (NAVY (SIGNAL MFGR'S 
DESCRIPTION FUNCTION TYPE} CORPS} DESIG-

NO. STOCK NO. NATION 

INSULATOR, spacer: covers and insulates bottom Insulates J606 and N17-I -67035-9526 CKB 
and walls of iack compartment; 1/32" uniform thk, J607 from EM-133 
molded fiberg ass with polyester resin; flat bottom Jack Compartment 
with two holes, sides vertical to bottom and curved 
in shape resembling a "B"; 1.88" lg x .88" wd x .5" h 
o;a; two .406" diam mtg holes on 1" mtg/c; u;w 
Frequen� Shift Converter CV-89A/URA-8A and Com-!Parator M-22AiURA-8A 

BOARD, terminal: mtg term stri� for 6 capacitors Mtg for C722 N17-B-78322-9448 CKB 
and 19 resistors; 23 brass silver p solder lug sint\le C723, C724, C725, EA-135 
end term and 27 brass silver pi solder lug dou le C726, C727, R701, 
end term; term spaced irregularly to accommodate R702, R703, R704, 
component �arts; glass melamine; 7%" lg x 2" wd R705, R706, R708, 
x 3/32" th o;a excl term; four .147" diam mtff R711, R727, R729, 
holes on 7�" x 1%" mtg/c; marked with symbo R730, R731, R732, 
numbers of component parts and symbol number of R733, R734, R737, 
term board; semi-circular cutout radius 5/16"; R738, R739 and 
6 17/32" from left side R740 

BOARD, terminal: mtg term strip for 3 capacitors Mtg for C704, N17-B-78282-9448 CKB 
and 18 resistors; 19 brass silver pi solder lug single C728, C729, R707, EA-154 
end term and 23 brass silver pl solder lug double end R710, R712, R713, 
term; term spaced irregularly to accommodate com- R714, R715, R716, �onent parts; glass melamine; 7%" lg x 2" wd x R717, R719, R720, 

/32" thk o;a excl term; four .147" diam mtg holes R721, R722, R735, 
ond 7�" x 1%" mtg;c; marked with symbol numbers R736, R741, R742, 
of component parts and symbol number of term R744 and R745 
board; semi-circular cutout upper right side of board 

Same as E204 Selects Osc. Freq. 
for V705 

BOARD, terminal: mtg term strip for 3 resistors and Mt� for R801, N17-B-77935-5131 CKB grovides for link selection of three line voltages; 6 R80 , R804 and EA-136 
rass silver feed-through term for mtg component E104 Link 

Earts and 4 brass silver 81 term which provide for 
ink selection; term space irregularly to accommo-

date component parts; �lass melamine; 3 9/16" lg 
x 1 1/16" wd x 3/32" th , less term; two .154" diam 
mtg holes on 3 1/16" mtg/c; marked with symbol 
numbers of component lbarts, line voltages and sym-
bol number of term oard; p/o CM-22A/URA-8A 
Comparator 

BOARD •
. 

terminal: mtg term strip for 1 resistor; 2 Mtg for R1001 N17-B-77534-2382 CKB 
brass Silver pi solder lug term; term %" c to c· EA-152 
glass melamine; 1'4" lg x %" wd x 3/32" thk, less 
term; two .147" diam mtg holes on 'lz" mtg;c; 
marked with symbol number of com8onent part and &mbol number of term board; p/o M-22A/URA-8A 

om para tor 

Same as E602 Control Knobs 
for R707, R743, 
S701 and S702 

Same as E604 Insulates J1004 
and J1005 from 

Jack Compartment 

Same as E603 Insulates Jack 
from Chassis 

FUSE, cartrid�e: .75 amp, continuous 110% rating, Fuses Z504 N17-F-14309-325 CFA 
blowing time 0 minutes for 135% load; rated 250 v; GTA * 
non-renewable; glass body; ferrule term; 1�" Ig, 
9/32" diam of ferrule 

CON-
ci. 

ALL -; 
TRACTOR II" 

SYMBOL ... 
DRAW- DESIG. .. 
lNG & Ill 

IN- A. 

PART VOLVED iii 
NO. .. 

0 
.... 

EM-133 E604 6 
E1003 

EA-135 E701 1 

EA-154 E702 1 

EA-136 E801 1 

EA-152 E1001 1 

FU-17 F501 4 
F502 
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F502 
F901 

F902 
H101 

H102 

H103 

H301* 

H401 

H601* 

H602* 

H603 

H604 

H605 

H606 

H607 

H608 

H701 

HlOOl 

Hl002 

I"" !"""' 

Same as F501 
FUSE, cartridge: .5 amp continuous 110% rating, 
blowing time 60 minutes for 135% load; rated 250 v; 
non-renewable; glass body; ferrule term; 1�" lg, 
9/32" diam of ferrule 
Same as F901 
SCREW, captive: slot drive; flat Fil H; SS; #10-24 
�C-2; .600" lg; threaded portion .220" lt; 9/64" thk 
head6.313" diam hd; .190" dia mx .040" t k shoulder; 
pjo V-89A/URA-8A Frequency Shift Converter 
SCREW, set: Allen drive (socket head); headless; 
CHS, cad pl; #6-32 �C-2; 3/16" lg; cup point; �avy 
spec 42S5e type G 
SCREW, set: Allen drive (socket head); headless; 
CHS, cad pl; #6-32 �C-2; 'Is" lg; cup point; �avy 
spec 42S5e type G 
SCREW thumb: knurled thumb head; brass nickel 
pl; #6-32 �C-2; 3,4" lg; threaded �ortion %" lg; flat 
end; head %" diam x %" lg o a, knurled %" l:f-; 
shoulder �" lg x 5/16" diam o/a, grooved to a 3/3 " 
rad x 3/16" lg; p/o CV-89A/URA-8A Frequency Shift 
Converter 
CLAMP: capacitor mtg; CRS .035" thk; cadmium JJl; 
1 clamping bolt employed; 2�" lift x 1%" wd x %, " 
h o;a, 1%" ID; 2 mtg feet eajwit 7/32" lg x 5/32" 
wd mtg hoie in 1 11/16" or 1 %" mtg/c; accommo-
dates 1%" diam 
SCREW, socket head: Allen drive; flat Fil H; SS; 
#10-24 �C-2; .594" lg; p/o CV-89A/URA-8A Frequency 
Shift Converter and CM-22A/URA-8A Comparator 
SCREW, socket-headca£' Allen drive; flat Fil H; SS; 
per �av� spec 46S18 c ass 7; #10-24 NC-2; .734" lg; 
p/o CV- 9A/URA-8A Frequency Shift Converter and 
CM-22A/URA-8A Comparator 
WRENCH: anlfle, hex, for #6 Allen head set screw; 
1/16" across f ats; 1%" lg x %" wd o/a; steel cad pl 

WRENCH: angle hex, for 5/32" socket; 5/32" across 
flats; 21/z" lg x %" wd o/a; steel cad pl 
SCREW, captive: Phillips drive; Bind H; SS; #4-40; 
.437" lg; threaded portion .156" lg; .183" diam x .107" 
thk head; .112" diam x .040" thk shoulder; p/o Hoff-
man Radio Corp part #AA-194 hood assembly 
NUT, hex: SS, unfinished bearing surface; #8-32 
NC-2; 1/s" thk; 11/32" across flats; o/o Frequency 

hift Converter-Comparator Group AN/URA-8B 
SCREW, machine: PhillifJs drive; FH unfinished; SS; 
#8-32 NC-2; %" lg; hreaded full length· head 
.308" /.332" diam x .084" /.100" h; p/o Frequency 
Shift Converter-Comparator Group AN/URA-8B 
WASHER, flat: SS; flat .203" ID, 7/16" OD, .036" thk; 
p/o Frequency Shift Converter-Comparator Group 
AN/URA-8B 

Same as HlOl 

Same as H601 

Same as H602 

l� 

Fuses Z504 
Fuses Z904 

2Fuses Z904 
Mts Sub-Units and 

Cable Filter 
Assembly 

Secures Various 
Components 

Secures Various 
Components 

Closes Cathode-Ray 
Tube Clamp 

Mts C401 and C801 

Secures Index Plate 
on Drawer Slide 

Secures Eccentric 
A�ustmerit of 
In ex Plate on 
Drawer Slide 

Wrench for f6 
Allen Head et 

Screw 
Wrench for 

5/32" Socket 
Mts Cathode-Ray 

Hood Assembly 
A301 

Fastens A603 Plate 
or A602 Vibration 

Mount to Case 
Fastens A603 Plate 

or A'602 Vibration 
Mount to Case 

Fastens A603 Plate 
or A602 Vibration 

Mount to Case 

Mts Sub-Units and 
Cable Filter 

Assembly 

Secures Index Plate 
on Drawer Slide 

Secures Eccentric 
AdJustment of 
In ex Plate on 
Drawer Slide 

� 

�17-F-14309-320 CFA FU-18 
GTA '12 

�43-S-4799-8750 CKB HM-137 
HM-137 

�43-S-17365-215 QSSP HS-1001 

�43-S-17365-210 QSSP HS-1002 

�43-S-19133-1272 CKB HM-147 
HM-147 

�16-C-303202-388 CD HM-152 
17843 

with extra 
heavy 
cad pl 

�43-S-4379-737 CKB HM-149 
HM-149 

�43-S-51871-9058 CKB HM-150 
HM-150 

41-W-2445 QSSP VW-4 

41-W-2451 QSSP VW-5 

N43-S-4799-8040 CKB HM-155 
HM-155 

N43-N-5808-7520 CKB HNS-13 
HNS-13 

N43-S-71685-115 CKB HSS-628P 
HSS-628P 

N43-W-7599-7590 CKB HWS-129 
HWS-129 

• This item cannot be requisitioned from supply. In the event of failure it should be repaired or a new item fabricated. 
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F901 2 
F902 

H101 53 
H701 

H102 56 

H103 48 

H301 2 

H401 3 

H601 6 
H1001 

H602 6 
H1002 

H603 3 
H1003 

H604 5 
H1004 
H605 4 

H606 48 
H1005 

H607 48 
H1006 

H608 48 
H1007 
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H1003 

H1004 

H1005 

H1006 

H1007 

H1101 

H1102 

I601 

IlOOl 

J101 

J201 

J301 

J401 

TABLE 6-4. COMBINED PARTS AND REPAIR PARTS LIST (Continued) 

STANDARD MFGR. JAN AND NAVY & AND NAME OF PART AND LOCATING (NAVY (SIGNAL MFGR'S DESCRIPTION FUNCTION TYPE) CORPS) DESIG-NO. STOCK NO. NATION 

Same as H603 Wrench for #6 
Allen Head Set 

Screw 

Same as H604 Wrench for 5/32" 
Socket 

Same as H606 Fastens A1002 
Plate or A1001 

Vibration Mount 
to Case 

Same as H607 Fastens A1002 
Plate or A1001 

Vibration Mount 
to Case 

Same as H608 Fastens A1002 
Plate or A1001 

Vibration Mount 
to Case 

CLAMP: cable; diecast aluminum alloy; sandblast Secures Cable to AN3057-6 N17 -C-781366-251 CED 
and clear lacquer finish or tin p,late and clear Plu� PllOl, P1102, AN-3057-6 
lacquer finish; 2 mach screws and ockwashers em- P1 03, Pl104 and 
ployed; 1 1/16" max diam x 1 5/64" lg max o;a; Pl105 
accommodates 7/16" cable, 5/32" clamp take-up; 34"-
20 female thread mates AN shell size 14 and 14S 

SCREW, machine: Phillips drive; straitht-side bind- Holds Units N 43-S-71368-1050 CKB 
ing head unfinished; SS; % "-20 NC-2h s

" lg; thread in Rack HSS-989P 
ed full length; p/o Frequency S ift Converter-
Comparator Group AN/URA-88 

LAMP, glow: 105-125 v 1/25 w; striking v 65 v AC, Indicates G17-L-6806-130 CG 
90 v DC; bulb T-3 '4 clear; 1 3/16" lg o/a; miniature Power On NE-51 
ba�onet base; burn any position; BuShips dwg 
# E38F149D 

Same as !601 Indicates 
Power on 

CONNECTOR, receptacle: 14 round male cont; Carries All N17 -C-73588-4094 CED 
straight; folarized; 2" lg x %" wd x 11/16" d excl Connections from DPM 14-34P 
term; rec angular, melamine; two 5/32" diam mtg Discriminator 
holes on 1 11/16" mtg/c Sub-Unit to 

Chassis-Panel 
Assem 

Same as J101 Carries all 
Connections from 
Oscillator-Keyer 

Sub-Unit to 
Chassis-Panel 

Assem 

Same as J101 Carries all 
Connections from 
Monitor Sub-Unit 
to Chassis-Panel 

Assem 

Same as J101 Carries all 
Connections from 

Power Surply 
Sub-Uni to 

Chassis-Panel 
Assem 

CON- ALL TRACTOR SYMBOL DRAW- DESIG. lNG & IN-PART VOLVED NO. 

WK-14 H1101 

HSS-989P H1102 

IL-8 I601 

JR-50 J101 
J201 
J301 
J401 
J701 
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J501 

J502 

J503 

J504 

J505 

J506 

J507 

J508 

J509 

J510 

J511 

J512 

J601 

J602 

J603 

r'· .,.,.,.. 

CONNECTOR, receptacle: 16 round female cont; 
straight; polarized; 2 11/16" � x 1 11/16" wd x 
63/64" h excl term; #14 wire 1 amp cont, #16 wire 
10 amli cont; rectan�ular shaJe aluminum body with 
mtg ange, sand last an clear lacquer finish; 
phenolic insut; four .144" csk mtg holes on 2.188" x 
1" mtg;c 

CONNECTOR, receptacle: 1 round female cont; non-
polarized; straight; BuShips dwg #RE49F244D 

CONNECTOR, receptacle: 1 round female cont; 
straight; BuShips dwg #RE49F167E 

(not used) 

CONNECTOR, receEtacle: 3 round male cont, polar-
ized; #16 AWG; s raight; Service A; spec AN-C-591 

CONNECTOR, rece�tacle: 3 round female cont, polar-
ized; #16 AWG; s raight; Service A; spec AN-C-591 

CONNECTO� receptacle: 3 round female cont, 8olar-
ized; #16 A G; straight; Service A; spec MIL- -5015 

Same as J507 

CONNECTOR, receptacle: 2 round male cont, 8olar-
ized; #16 AWG; straight; Service A; spec MIL- -5015 

CONNECTOR, receptacle: 3 round male cont, 
AWG; polarized; straight; spec MIL-C-5015 

#16 

CONNECTOR, receptacle: 2 rectan§ular female cont, 
polarized; straight; 1 %" lg x 1 9/ 2" wd x 9/16" h; 
10 amp 250 v, 15 amp 12 v; molded black bakelite 
insert; SS; mtt plate molded into bakelite with two 
5/32" diam m g holes on 1%" mtg/c 

CONNECTOR, receptacle: two rd female contacts 
size #16, polarized; scraight type; 15/16" lg excl 
i7 /32" lg solder-pot terms on back, mtg flange 1 5/16" 
square x %" thk. 1 1/16" diam x 7/16" lg in front of 
mtg flange, %" diam x %" lg in back of mtg flange; 
10 amp contact current rating. ac flashover voltage 
2840 v rms; back and front are concentric cylinders 
w;s�uare mtt flange between; aluminum w/sand-
blas finish; igh �uality dielectric phenolic insert; 
four 0.144" diam m g holes in flange, 0.972" c to c; 
coupling cup on front has 15/16"-6 internal thread; 
p/o Frequency Shift Converter CV-89A/URA-8A and 
Comparator CM-22A/URA-8A 

CONNECTOR, receptacle: 16 round male cont; 
strai�ht, polarized; 2 11/16" lg x 1 11/16" wd x 
1 7/ 4" d o/a; #14 wire 15 amp cont, #16 wire 10 
amp cont; rectancfular shaped aluminum body with 
mtg flange, san blast and clear lacquer finish; 
phenolic insert; four .144" diam mtg holes on 2.188" 
x 1" mtg/c 

CONNECTOR, receptacle: 14 round female cont; 
straight; polarized; 2" lg x %" wd x 21/32" d o;a; 
rectangular, melamine; two 5/32" diam mtg holes 
on 1 11/16" mtg/c 

Same as J602 

Mates all 
Connections from 

Cable Filter 
Assembly to 

Chassis-Panel 
Assembly 

Diversity Input 

Converter Remote 
CRT 

External Tone 
Input 

Tone Output 

600 Ohm Input 
-Wide 

600 Ohm Input 
-Narrow 

Teletype Output 

Power Input 

AC Convenience 
Outlet 

AC Outlet on 
Converter Cable 
Filter Assembly 

for Motor Power; 
Mates J1201 

Carries all 
Connections from 

Chassis-Panel 
Assem to Cable 

Filter Assem 

Mates all 
Connections from 

Chassis-Panel 
Assem to 

Discriminator 
Sub-Unit 

Mates all 
Connections from 

Chassis-Panel 
Assem to Monitor 

Sub-Unit 

.� � 

N17-C-73313-5487 CED 
DPB-

F16-33S 
Type G 

UG-87/U N17 -C-73108-1252 CPH 
UG-87/U 

(49194) N17 -C-73108-5890 CPH 
49194 

AN3102-14S-12P N17-C-72604-1705 CED 
AN3102-
14S-12P 

AN3102-14S-12S N17-C-72240-1705 CED 
AN3102-
14S-12S 

AN3102A-14S-7S N17-C-72240-1522 CED 
AN3102A 

14S-7S 

AN3102A-14S-9P N17 -C-72596-2880 CED 
AN3102A-

14S-9P 

AN3102A-14S-7P N17-C-72604-1522 CED 
AN3102A-

14S-7P 

N17 -C-73144-4810 CPH 
61-MIP-

61 FM 

N17-C-73133-7536 CED 
RWK-M2-

31SL 

N17-C-73601-8385 CED 
DPB-

F16-34P 

N17 -C-73301-6068 CED 
DPM-14-.:>3 

JR-49 J501 
J901 

JR-46 J502 
J902 
J903 

JR-45 J503 

JR-43 J505 
J904 

JR-42 J506 
J905 

JR-52 J507 
J508 

JR-41 J509 
J906 

JR-40 J510 
J907 
J908 
J909 

JR-47 J511 

JR-65 J512 
J910 

JR-48 J601 
J1001 

JR-51 J602 
J603 
J604 
J605 

J1002 
J1003 
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J604 

J605 

J606 

J607 

J701 

J801 

J901 

J902 

J903 

J904 

J905 

J906 

J907 

J908 

J909 

J910 

J1001 

TABLE 6-4. COMBINED PARTS AND REPAIR PARTS LIST (Continued} 

STANDARD MFGR. JAN AND NAVY & AND NAME OF PART AND LOCATING (NAVY (SIGNAL MFGR'S DESCRIPTION FUNCTION TYPE} CORPS} DESIG-NO. STOCK NO. NATION 

Same as J602 Mates all 
Connections from 

Chassis-Panel 
Assem to 

Oscillator-Keyer 
Sub-Unit 

Same as J602 Mates all 
Connections from 

Chassis-Panel 
Assem to 

Power Supply 
Sub-Uni 

JACK, teleghone: for 2 cond 0.25" dlam plug; 1 7/32" For Monitoring (49008) N17 -J -39254-1289 CBIM � x 1" w x %" h O/a; J4 cont arrangement; inc! Teletype DC 2J-1074 
"-32 thd bushing, hex nut and plain washer; %" Loop Output 

diam mtg hole; has 0.092" diam locating pin 

Same as J606 For Monitoring 
Ke6ed Tone 

utput 

Same as J101 Carries all 
Connections from 
Selector Sub-Unit 
to Chassis-Panel 

Assem 

Same as J101 Carries all 
Connections from 

Power Supely 
Sub-Unit o 

Chassis-Panel 
Assem 

Same as J501 Mates all 
Connections from 

Cable Filter Assem 
to Chassis-Panel 

Assem 

Same as J502 Diversity 
Channel A 

Same as J502 Diversit� 
Channel 

Same as J505 External Tone 
Input 

Same as J506 Tone Output 

Same as J509 Teletype Output 

Same as J510 Power Input 

Same as J510 Power Input 

Same as J510 Power Input 

Same as J512 AC Outlet on 
Comparator Cable 

Filter Assembly 
for Motor Power; 

Mates J1201 

Same as J601 Carries all 
Connections from 

Chassis-Panel 
Assem to Cable 

Filter Assem 

CON- ALL TRACTOR SYMBOL DRAW- DESIG. lNG & IN-PART VOLVED NO. 
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J607 

J1004 
Jl005 

li. 
-; 
IT ... 
.. 
Gl 

A. 

ii .. 
0 

� 

6 

'-0'-­
o.cn 
OCD .. " 
I i· 
'-:I -
0 
0 -



0 
jill 
Gi 
z 
l> 
... 

= Ul ... 
jill 
n ... rn a 

C)­
I 

... 

(.II 

,..., 

J1002 

J1003 

J1004 

J1005 

J1201 

L401 

LS01 

0101 

0301* 

0302* 

0303* 

0304* 

0305* 

0601* 

0602* 

0603* 

r'' ,..,, �\ � 

Same as J602 Mates all I 
Connections from 

Chassis-Panel 
Assem to Selector 

Sub-Unit 
Same as J602 Mates all 

Connections from 
Chassis-Panel 

Assem to Pwr Supply 
Sub-Unit 

Same as J606 Monitor Jack for 
Teletype Output 

Same as J606 Monitor Phones 
for Keyed Tone 

Output 

CONNECTOR, receptacle: two rd male contacts size For Motor AC N17-C-7342S-3171 CED JR-66 
#16, polarized; straight type; a�prox 25/32" 1ft excl Power; Mates WK-M2-
13/32" lg solder-pot terms on bac , mtl flange 5/16" J512 and J910 32S 
squa1·e x 3/32" thk, % "-6 thd on 7/ 6" lg shell in 
front of mtg flange; %" diam x 7/32" lg behind mtg 
flange; 10 amp contact current rating, ac flashover 
voltage 2S40 v rms; back and front are concentric 
cylinders w/s9uare mtg flanye between; aluminum 
w;sandblast fmish; high qua ity dielectric phenolic 
insert; four 0.144" diam mtg holes in flange, 0.729" 
c to c; g;o Frequeng Shift Converter CV-S9A/URA-
SA and omparator M-22A/URA-SA 

REACTOR: filter choke; 15 hy, 65 rna; 350 ohms max Rectifier Filter N16-R-29317-6239 CTR LF-13 
DC resistance at 25' C; 1750 v RMS test; HS metal Choke 149S9 
case; 2 �16" lg x 2 3/16" wd x 2%" h excl term and 
mtg stu s; four #6-32 x %" ly mtg studs on 1.6SS" 
x 1.6SS" m�/c; 2 slotted turre term on bottom; p/o 
CV -S9A/UR -SA Frequency Shift Converter; spec 
JAN-T-27 

REACTOR: filter choke; 15 henries, 35 rna; 350 ohms Rectifier Filter N16-R-29316-1S53 CTR LF-14 
max DC resistance at 25' C; 1750 v RMS test; HS Choke 14990 
metal case; 1%" lg x 1%" wd x 2'/:," h excl term 
and mtg studs; four #6-32 x %" lg mtg studs on 
1.344" x 1.344" mt�c; 2 slotted turret term on bot-
tom; p/o CM-22A/U A-SA Comparator; spec JAN-T-27 

OLLAR, shaft: control coupling; p/o CV-S9A/URA- Couples and N16-C-599931-109 CKB OM-3S3 
SA Frequency Shift Converter and CM-22A/URA-SA Decouples Panel OM-3S3 
Comparator; SS; OD %", ID .252", .218" lg Controls 

CUSHION, cathode-ray tube: neoprene; round with Cushions Front N17 -C-965001-19S CKB PK-91 
flange, cutout In center 1.6S7" lg x 1.375" wd; 2.140" of V301 PK-91 
diam x .234" thk o/a; mts into 2.046" diam hole 

USHION, cathode-ray tube: neoprene; round with Cushions Front N17-C-965001-199 CKB PK-92 
flan11,e, 2.062" diam cutout in center; 2 5/16" diam of E302 Cathode- PK-92 
x %' thk o/a; mts into 2 3/16" diam hole Ray Tube Shield 

GASKET: cathode-ray tube hood seal; neoprene, 25 Seals Visor A301 N17 -G-1617S0-392 CKB PK-131 
to 30 shore durometer; single hole 2%" diam; round, Watertight Against PK-131 
214" diam x 1/16" thk oja; p/o Hoffman Radio Corp Front Panel of 
Part #AA-194 hood assembly Converter 

CUSHION: liner for CRT clamp; u/w Frequency Secures Tube N17-C-965001-1S9 CKB PK-97 
Shift Converter CV-S9A/URA-SA; corprene; rectangu- in Clamp PK-97 
lar; 6%" lg x 'lz" wd x .047" h 

SCALE: to Rrotect face of cathode-ray tube; p/o CV- Protects Face of N16-S-117101-271 CKB MM-39 
S9A/URA-S Frequency Shift Converter; cellulose, Cathode-Ray MM-39 
acetate, transparent; 2.031" diam x .032" thk o;a; Tube 
cemented in cathode-ray tube hood; 3 parallel lines 
cut .005" d x .010" wd filled with black paint spaced 
'lz" apart across face 

GASKET: jack recess cover; neoorene; single hole, Seals Cover over N17 -G-1523S9-6S2 CKB PK-93 
0.437" d!am; flat strip with parallel sides and round- Monitor Jacks PK-93 
ed ends, 2" � x 1" wd x .020" thk o;a· pjo CV-
S9A/URA-8A requency Shift Converter 

' 

GASKET: cover; neoprene; 5 holes, 'Is" diam; rec- Seals Filter N17-G-15S1S3-SS2 CKB PK-95 
tan§ular 12%" lg x 2%" wd x 1/16" thk o;a; p/o Inspection Cover PK-95 

V- 9A/URA-SA Frequency Shift Converter to Case 

GASKET: filter assem; neoprene; single hole; rec- Seals Cable Filter N17-G-15S146-972 CKB PK-96 
tan�ular, 12%" lf. x 1 3/16" wd x 5/32" thk; p/o Receptacle Panel PK-96 
<:C.\"�A/URA-SA requency Shift Converter to Case 

*This item cannot be requisitioned from supply. In the event of failure it should be repaired or a new item fabricated. 
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0604 

0605 

0606* 

0607* 

0608 

01001 

01002 

01003 

01004 

01005 

01006 

01007 

01101 

01201 

01202 

TABLE 6-4. COMBINED PARTS AND REPAIR PARTS LIST (Continued} 

NAME OF PART AND 
DESCRIPTION 

SHAFT ASSEMBLY: control shaft coupling assembly; 8/o CV-89A/URA-8A Frequency Shift Converter and 
M-22A/URA-8A Comparator; SS; shape like shaft 

with flange; 1.1086" lg x %" diam o/a; panel hole 
mtd; shaft lenfrth 57/64" lg x 1,4" diam with two 
3/32" grooves, ange %" diam x ',8" thk with .092" 
diam x o093" lg pin 

SHAFT ASSEMBLY: control shaft coupllnE assem-
bly; pto CV-89A/URA-8A Frequency Shift onverter 
and M-22A(URA-8A Comparator; SS; shape like 
shaft with f an1e; 1o296" lg x %" diam o;a; panel 
hole mtd; shaft ength 1 5/ 4" lg x 1,4" diam slotted 
for screwdriver adjustment with two 3/32" grooves 
and turned down one &lace to 0187" diam, flange %" 
diam x 'k" thk with 0 92" diam x o093" lg pin 

SPRI�G: helical extension ty�� slide; 00024" diam 
music wire cad pl; 10048" lg x 0 " wd o/a; coil 3/16" 
OD; approx 24 turns; parallel hook term

R 
one 3/16" 

OD, one '4" ID, Indexed 180°; p/o A�/U A-8B 

SPRI�G: helical comllresslon t;{pe; latch; 0031" diam 
music wire cad gl; 2' lg x 23 64" diam o;a; approx 
17 turns; square ends; p/o A�/URA-8B 

CLIP: hairpin; locks shaft; 18-8 SS wire; 9/16" lg 
x 0280" wd x o031" thk o;a; 00218" diam max open-
ing; p/o CV-89A/URA-8A Frequency Shift Converter 

Same as 0601 

Same as 0602 

Same as0603 

Same as 0604 

Same as0606 

Same as 0607 

Same as 0608 

RI�G, bondln� grounds cable shielding to connector; 
u;w Cannon lectric connectors; sort cop�er; circu-
lar with T-tongue in center; 0682" OD x 0 57" ID x 
0020" thk o;a; mts between cable clamp and 
connector 

CLEA�ER, air: woven aluminum cloth, dry ty!e; 
stainless steel housing; 4 11/32" lg x 3 15/32" w x 
%" deep o;a excl Dzus fasteners; filter pad element 
Is not replaceable; four Dzus fasteners on 30375" and 
3o125" mtg/c; gasket cemented to mtg surface; p/o 
Frequen&Shift Converter CV-89A/URA-8A and Com-
parator -22A/URA-8A 

GASKET: air cleaner; neoprene; five holes, one center 
hole 2 13/16" x 3%" & four 78" dia; rectangular 
shape 4 11/32" lg x 3 15/32" wd x 1/16" thk; p/o Fre-
quency Shift Converter CV-89A/URA-8A and Com-
parator CM-22A/URA-8A 

LOCATING 
FUNCTION 

Provides for 
Uncoupling Control 

Knobs from 
Controls to Permit 

Removal of 
Sub-Unit 

Provides for 
Uncouplinfr scdr 

Control rom 
Controls to Permit 

Removal of 
Sub-Unit 

On Drawer Slide 

On Drawer Slide 
Latch 

Sprin� Locks Shaft 
in orward or 

Backward Position 

Seals Cover over 
Monitor Jack 

Seals Filter 
Inspection Cover 

to Case 

Seals Cable Filter 
Receptacle 

Provides for 
Uncoupling Control 

Knobs from 
Controls to Permit 

Removal of 
Sub-Units 

On Drawer Slide 

On Drawer Slide 
Latch 

Secures Shaft 
in Panel 

Grounds Cable 
Shield Braid 

to Plug 

Filters Dust and 
Foreign Particles 

from air at 
Blower Intake 

Seals Air Cleaner 
to Blower Housing 

STANDARD MFGR. JAN AND NAVY & AND (NAVY (SIGNAL MFGR'S TYPE) 
CORPS) DESIG-NO. 

STOCK NO. NATION 

�16-S-21126-1045 CKB 
AA-178 

�16-S-21126-1046 CKB 
AA-179 

�17-S-46739-2026 CKB 
OM-365 

�17-S-46681-2351 CKB 
OM-384 

�17-C-805220-905 CKB 
OM-402 

�17-R-650211-112 CED 
2250-3 

�17-C-793001-147 CKB 
AA-366 

�17-G-155567-948 CKB 
PK-277 

CON- ri. 
ALL -; 

TRACTOR SYMBOL IT 

DRAW-
... 

DESIG. .. 
lNG & Gl 

IN- A. 

PART VOLVED ii 
NO. .. 

0 ... 
AA-178 0604 24 

01004 

AA-179 0605 4 

OM-365 0606 6 
01005 

OM-384 0607 18 
01006 

OM-402 0608 28 
01007 

HM-90 01101 4 

AA-366 01201 3 

PK-277 01202 3 

. .1\ .., 
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01203 

01204 

P1101 

P1102 

P1103 

P1104 

P1105 

P1106 

P1107 

P1108* 

P1109* 

R101 

R102 

R103 

r """ 

GASKET: blower inspection cover; neoprene; four 
'h" dia holes; rectanf,ular shape 4 'h" lg x 2 7 /16" 
wd x 1/16" t�k; p/o requenct Shift Converter CV-
89A/URA-8A and Comparator M-22A/URA-8A 

GASKET: Blower Sub-unit mtg seal; neoprene; seven 
holesj one irregular cutout 3 15/16" lg max x 
1 15 16" max wd, one 1�" dia hole & five 'h" 
dia holesk rectangular shape, 12%," 1� x 2%" wd x 
3/32" th ; p/o Frequency Shift onverter CV-
89A/URA-8A and Comparator CM-22A/URA-8A 

CONNECTOR, :rf:lug: 3 round male 
straight; spec IL-C-5015 

cont, polarized; 

CONNECTOR, Jlug: 3 round female cont, polarized; 
straight; spec IL-C-5015 

CONNECTOR, Jlug: 2 round female cont, polarized; 
straight; spec IL-C-5015 

CONNECTOR, plu�: 3 round 
straight; spec AN- -591 

male cont, polarized; 

CONNECTOR, l:lu�: 3 round female cont, polarized: 
straight; spec N- -591 

CONNECTOR, Rlu�: one round male cant coax; 
straight type; 2 /3 " diam x 1liz" lg o;a; cylindrical 
brass body, silver pi; molded tan bakelite insert; %" 
diam cable opening 

CONNECTOR, ¥Juf 1 round male contact; straight; 
BuShips dwg # ,E 9F243D 

CONNECTOR IJ!Uf 16 round female cont; an�le 
type, 90'; :Eolanze ; 2 3/64" lg x 1 1/16" wd x 1 8" 
d o/a; # 4 wire 15 amp cont, #16 wire 10 amp 
cont; rectangular shape aluminum body, sand blast 
and clear lacquer finish; phenolic inser\ cable open-
ing %" diam; cable clamp is part of p ug 

CONNECTOR, plug: 16 round male cont; straight; 
polarized; 2" lg x 1'h" wd x 2" d o/a; #14 wire 15 
amp cont, #16 wire 10 amp cont; rectangular sha�e 
aluminum body, sand blast and clear lacquer finis ; 
phenolic insert; cable opening %" diam; cable clamp 
IS part of plug 

RESISTOR, fixed: composition; 56,000 ohms 
liz w; characteristic letter F; spec JAN-R-11 

±5%; 

RESISTOR, variable: composition; 500,000 ohms 
±10%; � w, 85'C max continuous oper; 3 solder 
lug term; enclosed metal case 15/16" diam x .451" 
d excl term; round metal shaft � " diam x %" lg 
from mtg surface, slotted for screwdriver adj, fric-
tion lock: standard "D" taper; ins cont arm; normal 
torque; %"-32 x %" lg bushing, split for use of 
shaft locking nut, non-turn device located on 7/16" 
radius at 9 o'clock 

RESISTOR, fixed: com�osition; 470,000 ohms +10%; 
liz w; characteristic let er F; spec JAN-R-11 

-

.� 

Seals Insr:ection 
Cover A 201 to 

Blower Housing 

Moun tin§ Seal for 
Blower ub-unit 

Mates J507 AN3106B-14S-7P 

On W1102 AN3106B-14S-7S 

Mates J509 AN3106B-14S-9S 

Mates J506 AN3106-14S-12P 

Mates J505 AN3106-14S-12S 

Mates J503 49190 

On W1101 UG-85/U 

On W1103 

On W1103 

In Parallel with RC20BF563J 
R102 to form 

50.000 ohm Load 
for T101 Secondary 

In Parallel with 
R101, Adjusts 

Si�nal Level to 
V 01A Limiter 

Amplifier 

V101A Grid Bias RC20BF474K 

.� 

N17 -G-155632-572 CKB PK-276 
PK-276 

N17-G-158184-111 CKB PK-272 
PK-272 

N17-C-70588-1523 CED PL-67 
AN3106B-

14S-7P 

N17 -C-70328-1523 CED PL-58 
AN3106B-

14S-7S 

N17-C-70320-2881 CED PL-59 
AN3106B-

14S-9S 

N17-C-70588-1706 CED PL-60 
AN3106-
14S-12P 

N17-C-70328-1706 CED PL-61 
AN3106-
14S-12S 

N17-C-71412-8709 CPH PL-73 
49190 

N17-C-71414-2794 CPH PL-64 
UG-85/U 

N17-C-70886-5200 CED PL-66 
DPB-F16-

23C-5/8 

N17 -C-71600-5182 CED PL-65 
DPB-F16-

22C-5/8 

N16-R-50515-431 CBZ RC-261 
RC20BF 

563J 

N16-R-88177 -8500 CTC RV-58 
#45 

Type 
G8994 

N16-R-50822-B11 CBZ RC-68 
RC20BF 

474K 

• This item cannot be requisitioned from supply, In the event of failure it should be repaired or a new item fabricated, 

01203 

01204 

P1101 

P1102 

P1103 

P1104 

P1105 

P1106 

P1107 

P1108 

P1109 

R101 
R217 
R231 
R717 
R740 

R102 

R103 
R107 
R208 
R209 
R214 
R221 
R305 
R306 
R731 
R732 
R737 
R744 

� 

3 

3 

4 

5 

3 

3 

3 

2 

4 

1 

1 

8 

2 

20 
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SYMBOL 
DESIG. 

R104 

R105 

R106 

R107 

R108 

R109 

R110 

R111 

R112 

R113 

R114 

R115 

R116 

R117 

R118 

R119 

R120 

TABLE 6 4 COMBINED PARTS AND REPAIR PARTS LIST (Continued) - . 

STANDARD MFGR. 
JAN AND 

NAVY & AND NAME OF PART AND LOCATING (NAVY 
(SIGNAL MFGR'S DESCRIPTION FUNCTION TYPE) 
CORPS) DESIG-

NO. 
STOCK NO. NATION 

RESISTOR, fixed: composition; 750 ohms ±5%; 'h V101A Cathode RC20BF751J N16-R-49858-431 CBZ 
w; characteristic letter F; spec JAN-R-11 Bias RC20BF 

751J 

RESISTOR, fixed: composition; 150,000 ohms ±5%; V101A Cathode R,C40BF154J N16-R-50678-171 CBZ 
2 w; characteristic letter F; spec JAN-R-11 Bias Stabilizing RC40BF 

154J 

RESISTOR, fixed: composition; 1500 ohms ±5%; 'h V101B Cathode RC20BF152J N16-R -49966-431 CBZ 
w; characteristic letter F; spec JAN-R-11 Bias RC20BF 

152J 

Same as R103 V101B Grid Return 

RESISTOR, fixed: composition; 220,000 ohms ±5%; V101A Plate Load RC30BF224J N16-R-50713-751 CBZ 
1 w; characteristic letter F; spec JAN-R-11 RC30BF 

224J 

RESISTOR, fixed: composition; 100,000 ohms ±5%; V101B Plate Load RC40BF104J N16-R-50633-171 CBZ 
2 w; characteristic letter F; spec JAN-R-11 RC40BF 

104J 

RESISTOR, fixed: com�osition; 910 ohms ±5%; 1 V102A Cathode RC30BF911J N16-R-49903-751 CBZ 
w; characteristic letter ; spec JAN-R-11 Bias RC30BF 

911J 

RESISTOR, variable: composition; 350 ohms ±10%; V102A-V102B N16-R-87129-4385 CBZ 
2 w, 70°C max continuous oper; 3 solder lug term; Output Balancing JLU 
enclosed metal case 1 1/16" diam x 9/16" d excl 3511 
term; round metal shaft '4" diam x %" 17 from SD-4048 
mt� surface, slotted for screwdriver adj, riction 
loc ; taper "U"; ins cont arm; normal torque; %"-32 
x 'h" lg bushinlf, split for use of shaft lockin!f nut, 
non-turn device ocated on 17/32" radius at 9 o clock 

Same as R110 V102B Cathode 
Bias 

RESISTOR, fixed: composition; 100,000 ohms ±5%; V103B Diode Load RC30BF104J N16-R-50632-751 CBZ 
1 w; characteristic letter F; spec JAN-R-11 RC30BF 

104J 
Same as R113 V103A Diode Load 

RESISTOR, fixed: composition; 820,000 ohms ±5%; Axis Restorer RC20BF824J N16-R-50929-431 CBZ 
'h w; characteristic letter F; spec JAN-R-11 Voltage Divider RC20BF 

824J 

RESISTOR, fixed: composition; 3.9 megohms ±5%; Divider for RC20BF395J N16-R-51136-431 CBZ 
'h w; characteristic letter F; spec JAN-R-11 Voltage Rectified RC20BF 

by V104A-V104B 395J 

RESISTOR, fixed: comEosition; 1 m�ohm ±10%; V105A-V105B RC20BF105K N16-R-50975-811 CBZ 
'h w; characteristic let er F; spec JA -R-11 Series Grid RC20BF 

105K 

RESISTOR, fixed: composition; 4.7 megohms ±5%; Divider for RC20BF475J N16-R-51172-431 CBZ 
'h w; characteristic letter F; spec JAN-R-11 Voltage Rectified RC20BF 

by V104A-V104B 475J 

RESISTOR, fixed: com�osition; 2.2 megohms ±10%; Axis Restorer RC20BF225K N16-R-51065-811 CBZ 
'h w; characteristic le ter F; spec JAN-R-11 Voltage Pivider RC20BF 

225K 

Same as R119 V201B Series Grid 
Resistor, S202 at 

Operate 

CON-
G. 

ALL -; 
TRACTOR D" 

SYMBOL IU 
DRAW-

DESIG. .. 
lNG & • 

IN- a. 
PART 

VOLVED "i 
NO. .. 

0 

-

� 
0 

... 

RC-267 R104 2 

RC-268 R105 2 

RC-200 R106 2 

RC-23 R108 5 
R212 
R735 

RC-269 R109 2 

RC-270 R110 4 
R112 

RV-50 R111 5 
R223 
R746 

RC-15 R113 4 
R114 

RC-223 R115 4 
R318 

RC-277 R116 3 
R703 

RC-65 R117 3 
R704 

RC-278 R118 3 
R705 

RC-45 R119 8 
R120 
R701 
R702 
R706 
R711 
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R121 

R122 

R123 

R124 

R125 

R201 

R202 

R203 

R204 

R205 

R206 

R207 

R208 

R209 

R210 

R211 

R212 

R213 

R214 

r � 

RESISTOR, fixed: composition; 220,000 ohms +10% 
'\1, w; characteristic letter F; spec JAN-R-11 

-

RESISTOR, variable: composition; 250,000 ohms 
±10%; 2 w, 70°C max continuous oper; 3 solder 
lug. term; enclosed metal case 1 1/16" diam x 9/16" 
d excl term; round metal shaft �" diam x %" lg 
from mtg surface; linear "U" tap,er· ins cont arm; 
no off position; normal torque; % '-32 x �" lg bush-
ing, non-turn device located on 17/32" radius at 9 
o'clock and 3 o'clock 
RESISTOR, fix�:;d:. composition; 22,000 ohms ±10%; 
'lz w; charactenstic letter F; spec JAN-R-11 

RESISTOR, fixed: com�osition; 180,000 ohms ±5% · 

'lz w; characteristic let er F; spec JAN-R-11 
' 

RESISTOR, fixed: composition; 1.8 me�ohms ±5% · 

'h w; characteristic letter F; spec JAN- -11 
' 

RESISTOR, fixed: WW; 265,000 ohms ±1 o/o; 1/3 w; 
at 105°C max cont oper temp; spec JAN-R-93 

RESISTOR, fixed: wire-wound� JAN #RB10B26001F; 
26,000 ohms ±1.00%; � w, 10 oc (221 °F) max con-
tinuous oper temp; 15/32" lg, max %" diam, max 
dim excl term; Impre�nated and coated w/special 
insulating varnish, res stant to humidity cyclin� as 

Eer JAN-R-93; two radial lug term %" lg x 0. 16" 
hk min; #6 axial hole clearance extends conmletel;v 

through resistor for mtg; marked "RB10B2 001F' · 

spec JAN-R-93 ' 

RESISTOR, fixed: composition; 3600 ohms 
'h w; characteristic letter F; spec JAN-R-11 

±5%; 

Same as R201 

RESISTOR, fixed: WW; 8740 ohms ±1%; 1/3 w at 
105°C max cont oper temp; spec JAN-R-93 

RESISTOR, fixed: com�osition; 47,000 ohms 
'\1, w; characteristic let er F; spec JAN-R-11 

±5%; 

RESISTOR, fixed: composition; 33,000 ohms ±10%; 
2 w; characteristic letter F; spec JAN-R-11 

Same as R103 

Same as R103 

RESISTOR, fixed: composition; 22,000 ohms 
2 w; characteristic letter F; spec JAN-R-11 

±5%; 

RESISTOR, fixed: composition; 27,000 ohms 
2 w; characteristic letter F; spec JAN-R-11 

±5%; 

Same as R108 

RESISTOR, fixed: comEosition; 27,000 ohms 
'lz w; characteristic let er F; spec JAN-R-11 

±5%; 

Same as R103 

.� 

V105A-V105B RC20BF224K 
Plate Load 

THRESHOLD 

V105A-V105B RC20BF223K 
Cathode Bias 

Limits Maximum RC20BF184J 
Setting of R301, 
S101 in Narrow 

Position 
Limits Maximum RC20BF185J 
Set tin&" of R301, 

S101m Wide 
Position 

Frequency 
Determining 

RB11B26502F 

Element for 
V201A-V203A 

Tone Oscillator 
Negative Feedback RB10B26001F 
from V203A Plate 
to V201A Cathode 

V201A Cathode RC20BF362J 
Bias with S201 in 

Ext. Tone Position 
Frequency 

Determining 
Element for 

V201A-V203A 
Tone Oscillator 
V201A Cathode RB11B87400F 

Bias 
I 

V201A Plate Load RC20BF473J 

V202 Series RC40BF333K 
Dropping 

V203A Grid Return 

V203B Diode Load 

V203A Plate Load RC40BF223J 

V203 Plate Load RC40BF273J 

V203B Cathode 
Bias Stabilizing 

V203B Cathode RC20BF273J 
Bias 

V204A Grid Return 

.� 

N16-R-50714-811 CBZ 
RC20BF 

224K 
N16-R-88079-4120 CBZ 

Ty:R;e 
JU- 41 
P-2032 

N16-R-50372-811 CBZ 
RC20BF 

223K 
N16-R-50695-431 CBZ 

RC20BF 
184J 

N16-R-51037 -431 CBZ 
RC20BF 

185J 

N16-R-79450-9099 CSM 
RB11B 
26502F 

N16-R-79301-7482 RPC 
RB10B 
26001F 

N16-R-50083-431 CBZ 
RC20BF 

362J 

N16-R-79243-1719 CSM 
RB11B 
87400F 

N16-R-504 79-431 CBZ 
RC20BF 

473J 

N16-R-50418-551 CBZ 
RC40BF 

333K 

N16-R-50372-171 CBZ 
RC40BF 

223J 

N16-R-50399-171 CBZ 
RC40BF 

273J 

N16-R-50398-431 CBZ 
RC20BF 

273J 

,_, 

RC-47 R121 
R708 

RV-61 R122 
R301 

RC-73 R123 
R707 

RC-280 R124 
R308 

RC-281 R125 

RP-27 R201 
R204 
R724 
R725 

RP-33 R202 
R726 

RC-260 R203 
R727 

RP-25 R205 
R728 

RC-74 R206 
R216 
R729 
R739 

RC-264 R207 
R730 

RC-238 R210 
R733 

RC-263 R211 
R734 

RC-96 R213 
R736 

""" 

3 

4 

3 

4 

2 

6 

3 

3 

3 

6 

3 

3 

3 

3 
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SYMBOL 
DESIG. 

R215 

R216 

R217 

R218 

R219 

R220 

R221 

R222 

R223 

R224 

R225 

R226 

R227 

R228 

R229 

R230 

R231 

TABLE 6-4. COMBINED PARTS AND REPAIR PARTS LIST (Continued) 

STANDARD MFGR. 
JAN AND 

NAVY & AND 
NAME OF PART AND LOCATING (NAVY 

(SIGNAL MFGR'S 
DESCRIPTION FUNCTION TYPE) 

CORPS) DESIG-
NO. 

STOCK NO. NATION 

RESISTOR, fixed: composition; 3300 ohms ±5%; 'h V204A Cathode RC20BF332J N16-R-50065-431 CBZ 
w; characteristic letter F; spec JAN-R-11 Bias RC20BF 

332J 

Same as R206 V204A Cathode 
Load 

Same as R101 V204A Plate Load 

RESISTOR, fixed:composition; 220,000 ohms ±5%; V206A Grid Return RC20BF224J N16-R-50713-431 CBZ 
'lz w; characteristic letter F; spec JAN-R-11 RC20BF 

224J 

Same as R218 V206B Grid Return 

RESISTOR, variable: composition; 500,000 ohms Controls LEVEL N16-R-88177 -8445 CTC 
±10%; '4 w, 85'C max continuous oger; 3 solder of Tone Modulator 

#11-F�5 lug term; enclosed metal case 15/16" iam, .451" d V206A and V206B 
excl term; round metal shaft '4" diam x 'h" lg G8990 
from mt� surface; taper "A"; ins cont arm; high 
torque; "-32 x 14" lg bushin�, non-turn device 
located on 7/16" radius at 9 o'c ock 

Same as R103 Keying Transient 
Filter 

RESISTOR, fixed: composition; 1000 ohms ±5%; 'h V206A-V206B RC20BF102J N16-R-49921-431 CBZ 
w; characteristic letter F; spec JAN-R-11 Cathode Bias RC20BF 

102J 

Same as R111 V206A-V206B 
Output Balancing 

RESISTOR, fixed: composition; 10 m�ohms ±10%; V201B Grid Return RC20BF106K N16-R-51326-811 CBZ 
'h w; characteristic letter F, spec JA -R-11 with S202 in RC20BF 

Tune Position 106K 

(not used) 

RESISTOR, fixed: composition; 300,000 ohms ±5%; V201B Plate.Load RC30BF304J N16-R-50749-751 CBZ 
1 w; characteristic letter F; spec JAN-R-11 RC30BF 

304J 

RESISTOR, fixed: composition; 510,000 ohms ±5%; Coupling V204B RC20BF514J N16-R-50839-431 CBZ 
'h w; characteristic letter F; spec JAN-R-11 Grid to V201B RC20BF 

Plate 514J 

Same as R226 V204B Plate Load 

RESISTOR, fixed: comeosition; 150,000 ohms ±5o/o; V204B Grid Return RC20BF154J N16-R-50677 -431 CBZ 
'h w; characteristic let er F; spec JAN-R-11 RC20BF 

154J 

RESISTOR, fixed: composition; 1200 ohms ±5%; 1/z V201B-V204B RC�0BF122J N16-R-49939-431 CBZ 
w; characteristic letter F; spec JAN-R-11 Common Cathode RC20BF 

Coupling 122J 

Same as R101 Bias for V206A, 
V206B, V207 and 
V208 from C- to 

Grid Keying Point 

CON-
D. 

ALL ·; 
TRACTOR 

SYMBOL 
a" 

DRAW-
... 

DESIG. .. 
lNG & CP 

IN- A. 

PART 
VOLVED iii 

NO. .. 
0 ... 

RC-124 R215 3 
R738 

RC-101 R218 6 
R219 
R741 
R742 

RV-54 R220 3 
R743 

RC-256 R222 3 
R745 

RC-181 R224 6 
R315 
R316 

RC-33 R226 6 
R228 
R712 
R715 

RC-88 R227 7 
R322 
R323 
R713 

RC-126 R229 7 
R317 
R321 
R714 

RC-266 R230 2 
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R232 

R233 

R234 

R235 

R236 

R237 

R301 

R302 

R303 

R304 

R305 

R306 

R307 

R308 

R309 

R310 

R311 

R312 

R313 

R314 

,r' ,.... 

RESISTOR, fixed: WW; 3300 ohms ±5%; 2 w at 
110°C max cont oper temp; spec JAN-R-184 

Same as R232 

Same as R232 

Same as R232 

RESISTOR, fixed: composition; 100 ohms ±10%; 
w; characteristic letter F; spec JAN-R-11 

% 

RESISTOR, fixed: composition; 1000 ohms ±10%; 1/z 
w; characteristic letter F; spec JAN-R-11 

Same as R122 

(not used) 

RESISTOR, fixed: composition; 270,000 ohms ±5%; 
% w; characteristic letter F; spec JAN-R-11 

RESISTOR, fixed: composition; 6800 ohms ±5%; % 
w; characteristic letter F; spec JAN-R-11 

Same as R103 

Same as R103 

RESISTOR, variable: composition; 500,000 ohms 
±10%; % w, 85°C max continuous oper; 3 solder 
lug term; enclosed metal case 15/16" diam x .451" 
d excl term; round metal shaft '4" .diam x %" lg 
from mtg surface; standard "D" taper; ins cont arm; 
w/o off position; high torque; %"-32 x '4" lg bush-
ing, non-turn device located on 7/16" radius at 9 
o'clock 

Same as R124 

Same as R303 

Same as R307 

RESISTOR, fixed: composition; 100,000 ohms 
% w; characteristic letter F; spec JAN-R-11 

±5%; 

RESISTOR, fixed: composition; 15 megohms ±5%; % 
w; characteristic letter F; spec JAN-R-11 

Same as R312 

RESISTOR, fixed: composition; 1.2 megohms ±10%; 
Y, w; characteristic letter F; spec JAN-R-11 

/�,.·--..\ 

V207-V208 Screen RU6C332J 
Dropping 

V207-V208 
Screen Dropping 

V207-V208 
Screen Dropping 

V207-V208 
Screen Dropping 

V208 Screen RC20BF101K 
Isolating 

V207 Grid RC20BF102K 
Isolating 

CYCLES SHIFT 
Vertical Amplitude 

Control at Grid 
of V301A 

Corrects Taper 
of R301 

RC20BF274J 

V301A Cathode RC20BF682J 
Bias 

V301A Plate Load 

Vertical Positioning 
Voltage Divider 

VERTICAL 
POSITIONING 

Vertical 
Positioning 

Voltage Divider 

Horizontal 
Positioninli 

Voltage D!v! er 

HORIZONTAL 
POSITIONING 

Horizontal RC20BF104J 
Positioning 

Voltage Divider 

Horizontal RC20BF155J 
Positioning 

Voltage Divider 

Horizontal 
Positioning 

Voltage Divider 

Horizontal RC20BF125K 
Positioninli 

Voltage Divi er 

� 

N16-R-68415-3206 CIR 
Type 
BW-2 

N16-R-49580-811 CBZ 
RC20BF 

101K 

N16-R-49922-811 CBZ 
RC20BF 

102K 

N16-R-50740-431 CBZ 
RC20BF 

274J 

N16-R-50200-431 CBZ 
RC20BF 

682J 

N16-R-88177 -844 7 CTC 

#il.f-�5 
FG8992 

N16-R-50632-431 CBZ 
RC20 
BF10 

4J 

N16-R-51019-431 CBZ 
RC20BF 

155J 

N16-R-50993-811 CBZ 
RC20BF 

125K 

r·� 

RW-45 R232 
R233 
R234 
R235 
R719 
R720 
R721 
R722 

RC-57 R236 
R723 

RC-114 R237 
R718 

RC-228 R303 
R309 

RC-275 R304 

RV-60 R307 
R310 

RC-97 R311 

RC-262 R312 
R313 

RC-127 R314 

� 

12 

3 

3 

4 

2 

4 

2 

4 
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SYMBOL 
DES I G. 

R315 

R316 

R317 

R318 

R319 

R320 

R321 

R322 

R323 

R401 

R402 

R601 

R701 

R702 

R703 

R704 

R705 

R706 

R707 

TABLE 6-4. COMBINED PARTS AND REPAIR PARTS LIST (Continued) 

NAME OF PART AND 
DESCRIPTION 

Same as R224 

Same as R224 

Same as R229 

Same as R115 

RESISTOR, variable: composition; 1,000,000 ohms 
±10%; '%, w, 85'C max continuous oper; 3 solder 
lug term; enclosed metal case 15/16" x .451" d excl 
term; round metal shaft '%," diam x %" !g from 
mtg surface; standard "D" t�er; ins cont arm; w;o 
off position; normal torque; "-32 x '%," lg bushin!f{ 
non-turn device located on 7/16" radius at 9 o'cloc 

RESISTOR, variable: composition 500,000 ohms 
±10%; ',i w, 85"C max continuous oper; 3 solder 
lug term; enclosed metal case 15/16" diam x .451" 
d excl term; round metal shaft '4" diam x .451" 
d excl term; round metal shaft '4" diam x 'h" !g 
from mty: surface; standard "D" tagerh ins cont arm; 
normal orque; %"-32 x '4" I� us in�, non-turn 
device located on 7/16" radius a 9 o'cloc 

Same as R229 

Same as R227 

Same as R227 

RESISTOR, fixed: WW; 800 ohms ±5%; 8 w at 
275'C max cont oper temp; spec JAN-R-26A 

. 

RESISTOR, fixed: composition; 7500 ohms ±5%; 1 
w; characteristic letter F; spec JAN-R-11 

RESISTOR, fixed: composition; 390,000 ohms +10%; 
liz w; characteristic letter F; spec JAN-R-11-

Same as R119 

Same as Rl19 

Same as R116 

Same as R117 

Same as R118 

Same as R119 

Same as R123 

JAN AND 
LOCATING (NAVY 
FUNCTION TYPE) 

NO. 

Horizontal AC 
Coupling 

Ho�izontal AC 
Coupling 

60 cps Filter 

60 cps Filter 

INTENSITY 
Control 

FOCUS 
Control 

CRT B+ Voltage 
Divider 

CRT B+ Voltage 
Divider 

CRT B+ Voltage 
Divider 

Power Supply 
Negative 

RW30G801 

Return Bias 

Power Supply RC30BF752J 
Negative 

Return Bias 

Series Voltage RC20BF394K 
Dropping for 1601 

Axis Restorer 
Voltage Divider 

Axis Restorer 
Voltage Divider 

Divider for 
Voltage Rectified 
by V703A-V703B 

V704A-V704B 
Series Grid 

Divider for 
Voltafre Rectified by 

V 03A-V703B 

Axis Restorer 
Voltage Divider 

V704A-V704B 
Cathode Bias 

t � 
� 

STANDARD MFGR. 
NAVY & AND 
(SIGNAL MFGR'S 
CORPS) DESIG-

STOCK NO. NATION 

N16-R-88337-8435 CTC 
Ty£e 
# 5 

G-8991 

N16-R-88177-8480 CTC 
TyJle 
# 5 

G-8993 

N16-R-65974-5966 CIR 
RW30G 

801 

N16-R-50218-751 CBZ 
RC30BF 

752J 

N16-R-50786-811 CBZ 
RC20BF 

394K 

CON- ci. 
ALL ·; 

TRACTOR IT 
SYMBOL ... 

DRAW- DESIG. .. 

lNG & Gl 

IN- Ill. 

PART VOLVED iii 
NO. .. 

0 
... 

RV-55 R319 2 

RV-62 R320 2 

RW-44 R401 2 

RC-32 R402 2 

RC-113 R601 3 
R1001 
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R708 

R709 

R710 

R711 

R712 

R713 

R714 

R715 

R716 

R717 

R718 

R719 

R720 

R721 

R722 

R723 

R724 

R725 

R726 

R727 

R728 

R729 

R730 

r ,...., 

Same as R121 

RESISTOR, variable: composition; 100,000 ohms 
±10%; 2 w, 70°C max continuous oper; 3 solder lug 

term; enclosed metal case 1 1/16" diam x 9/16" d 
excl term; round metal shaft 14" diam x 'lz" l? from 
mtg surface; taper "U"; ins cont arm; w/o of posi-
tion; normal torque; %"-32 x 14" lg bushing, non-
turn device, located on 17/32" radius at 9 o'clock 
and at 3 o'clock 

RESISTOR, fixed: composition; 150,000 ohms ±5%; 
1 w; characteristic letter F; spec JAN-R-11 

Same as R119 

Same as R226 

Same as R227 

Same as R229 

Same as R226 

RESISTOR, fixed: composition; 2400 ohms ±5%; 16 
w; characteristic letter F; spec JAN-R-11 

Same as R101 

Same as R237 

Same as R232 

Same as R232 

Same as R232 

Same as R232 

Same as R236 

Same as R201 

Same as R201 

Same as R202 

Same as R203 

Same as R205 

Same as R206 

Same as R207 

r�. 

V704A-V704B 
Plate Load 

THRESHOLD 

Threshold RC30BF154J 
Voltage Divider 

V205B Series Grid 

V705B Plate Load 

Coupling V706A 
Grid to V705B Plate 

V706A Grid Return 

V706A Plate Load 

V705B-V706A RC20BF242J 
Common Cathode 

Coupling 

Bias for V708, V709, 
V712A and V712B 

from C- to Grid 
Keying Point 

V708 Grid 
Isolating 

V708-V709 Screen 
Dropping 

V708-V709 Screen 
Dropping 

V708-V709 Screen 
Dropping 

V708-V709 Screen 
Dropping 

V709 Screen 
Isolating 

Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Frequency 
Determining 
Element for 

V705A-V711B 
Tone Oscillator 

Negative Feedback 
from V711B Plate 
to V705A Cathode 

V705A Cathode 
Bias with S201 in 
Ext Tone Position 

V705A Cathode 
Bias 

V705A Plate Load 

V710 Series 
Dropping 

·� 

N16-R-88009-4180 CBZ RV-63 
Tyge 

JU-1 41-
P2032 

N16-R-50677 -751 CBZ RC-83 
RC30BF 

154J 

N16-R-50020-431 CBZ RC-258 
RC20BF 

242J 

""" 

R709 1 

R710 1 

R716 1 
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SYMBOL 
DESIG. 

R731 

R732 

R733 

R734 

R735 

R736 

R737 

R738 

R739 

R740 

R741 

R742 

R743 

R744 

R745 

R746 

R801 

R802 

R803 

R804 

R1001 

8101 

TABLE 6-4. COMBINED PARTS AND REPAIR PARTS LIST (Continued) 

NAME OF PART AND 
DESCRIPTION 

Same as R103 

Same as R103 

Same as R210 

Same asR211 

Same as R108 

Same as R213 

Same asR103 

Same as R215 

Same asR206 

Same as R101 

Same as R218 

Same as R218 

Same as R220 

Same as R103 

Same as R222 

Same as R111 

RESISTOR, fixed: WW; 1800 ohms ±10%; 1 w at 
110°C max continuous oper temp; spec JAN-R-184 

RESISTOR, fixed: composition; 10,000 ohms ±5%; 1 
w; characteristic letter F; spec JAN-R-11 

RESISTOR, variable: composition; 1000 ohms ±10%; 
2 w, 70°C max continuous oJler; 3 solder lug term; 
enclosed metal case 1 1/16" lam x 9/16" excl term; 
round metal shaft 14" diam x %" lg from mtg sur-
face, slotted for screwdriver ad?, friction lock; taper 
"U"; Ins cont arm; no off �os tion; normal torque, 
with shaft locking device; "-32 x 'h" lg bushmg, 
split for use of shaft locking nut, non-turn device 
located on 17/32" radius at 9 o'clock and 3 o'clock 

Same asR802 

Same as R601 

SWI TCH
h 

rotary: 4 J:.ole, 2 position; silver pi brass 
cont; � enollc bo y, wax iml,re�nated; approx 
1 17/3 " lg x 2 3/32" wd x 1 /1 " h; solder lug 
term; single hole mtg, %"-32 x 14" lg bushing; shaft 
14" diam x 'h" lg 

LOCATING 
FUNCTION 

V711B Grid Return 

V706B Diode Load 

V711B Plate Load 

V711B Plate Load 

V706B Cathode 
Bias Stabilizing 

V706B Cathode 
Bias 

V711A Grid Return 

V711A Cathode 
Bias 

V711A Cathode 
Load 

V711A Plate Load 

V712B Grid Return 

V712A Grid Return 

Controls LE VE L 
of Tone Modulator 
V712A and V712B 

Keyln� Transient 
liter 

V712A-V712B 
Cathode Bias 

V712A-V712B 
O utput Balancing 

Rectifier Filter 

Bias Voltage 
Divider 

Bias Voltage 
Control 

Bias Voltage 
Divider 

Series Voltaye 
Dropping for I 001 

SHI FT Narrow-
Wide 

STANDARD MFGR. 
JAN AND 

NAVY & AND 
(NAVY 

(SIGNAL MFGR'S 
TYPE) 

CORPS) DESIG-
NO. 

STOCK NO. NATION 

RU4C182K N16-R-68407 -6726 CIR 
T�r B -1 

RC30BF103J N16-R-50281-751 CBZ 
RC30BF 

103J 

N16-R-87349-4580 CBZ 
JLU-1021 
SD4048 

N17 -S-65278-8151 GA 
C-2295-

2M-2 

CON-
i 

ALL 'S 
TRACTOR 1:1' 

SYMBOL Ill 

DRAW-
DESIG. 

.. 
• 

lNG & 
IN- L 

PART ii 
NO. 

VOLVED .. 
0 

.... 

RW-43 R801 1 

RC-109 R802 2 
R804 

RV-51 R803 1 

SW-27 8101 2 
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S102 

S103 

S201 

S202 

S601 

S701 

S702 

S1001 

S1201 

SU101 

SU201 

r-"· ,.,.,. 

SWITCH, rotary: 2 pole, 2 losition; 1 section; silver 
pl brass cont; phenolic bo d wax impregnated; ap-r,rox 19/32" lg x 1 3/32" w x 1 5/16" h; solder lu� 

erm; single hole mtg, %"-32 x ';4," lg bushing; shaf 
';4," diam x %" lg 

Same as S102 

SWITCH, rotary: 2 pole, 9 position; 18 contacts; sil-
ver pl brass cont; phenolic bodd, wax impregnated; 
approx 1 17 /32" lg x 1 3/32" w x 1 5/16" h; solder 
lug term; single hole mtg, bushing %"-32 x %" lg; 
shaft ';4," diam x %" lg 

SWITCH, rotary: 1 pole, 2 position; silver pl brass 
cont; fhenolic body, wax impregnated; approx 19/32" 
lg x 3/32" wd x 1 5/16" h; solder lug term; single 
hole mtg, bushing %"-32 x ';4," lg; shaft ';4," diam 
X%" lg 

SWITCH, toggle: 2 pole, 2 :f:osition; 5 amp at 125 v, 
2 amp at 250 v; spec JA�-S- 3 

SWITCH, rotary: 2 pole, 4 position; 1 section; silver 
pi brass cont; phenolic body, wax impregnated; 
approx 19/32" lg x 1 3/32" wd x 1 5/16" h; solder 
lug term; single hole mtg; bushing %"-32 x ';4," lg; 
shaft 14" diam x 1h" lg 

Same as S201 

Same as S601 

SWITCH, thermostatic: SPST; closing temp 49' ±2.7'C 
(120' ±5'F), opening temp 40.5' ±2.7'C (105' ±5'F); 
115 v ac @ 0.10 arnE; housing and base of non-mag-
netic corrosion-resis ant material; 1 17 /32" diam excl 
mtt lugs, 2 3/16" Ig o/a x %" d; two solder lug term 
on ack; two mt� lugs on opposite sides, ea has 9/64" 
diam hole on 1 1· /16" mtg/c; sealed vapor-proof case, 
must withstand 50,000 operating cycles; p/o Fre-
quency Shift Converter CV-89A/URA-8A and Com-
parator CM-22A/URA-8A 

DISCRIMI�ATOR SUB-U�IT: wide or narrow fre-
quency-shift AF tones; for chan�n� frequency-shift 
signals into pulsed DC; narrow s if ; 1000 c�s mean 
freq and 10 to 200 cJls shift width, wide sh ft: 2550 
cps mean fre� and 2 0 to 1000 cps shift width; input 
6.3 v AC @ 1. A and 250 v DC @ 18.5 rna; �lugs into 
and becomes inteftral part of FreCJt;encfc hift Con-
verter CV-89A/U A-8A, secured y our caRtive 
screws; 9.838" I� x 5.49" wd x 4%" h o;a; inc udes 
five tubes: 2-1 AX7, 1-12AU7, 2--6AL5 in double 
tuned tbpe special discriminator circuit; stenciled 
with tu e numbers and component symbols, four 
controls mounted on vertical panel at front, includes 
input and output signal filters 

OSCILLATOR-KEYER SUB-U�IT: generates AF tone 
from 595 cps to 1785 cps in eight steps, uses impulses 
from Frequencd Shift Converter Sub-unit to key gen-
erator tone an to key DC current in teletype control 
loop; p/o Fre�uency Shift Converter, CV-89A/URA-
8A; consists o eight tube: 3-12AU7

h 
1-12AX7, 2-

6A�t· 1-0A2, and 1-991, with t eir associated 
osci lator and keying circUits all mounted on sub 
chassis; keys teletype circuit 70 v @ 60 rna DC max; 
sub-chassis approx square with all tubes mounted 
above and mos of components mounted below, three 
controls on vertical hanel at front; 5.646" lg x 5.476" 
wd x 4 19/32" h o a; mounts by plugging into CV-
89A/URA-8A chassis-panel assem'bly, secured by four 
captive screws; stencilled with tube numbers and 
component symbols; all connections to CV-89A/URA-
8A unit made by 14 pin connector when sub-unit is 
plugged-In 

MARK-SPACE 
�ormal-Reverse 

SPEED Slow-Fast 

FREQ-CPS 
Selector 

KEYER 
Tune-Operate 

POWER On-Off 

SELECTOR 
Tune-Channel A 

Diversity-Channel B 

FREQ-CPS 
Selector 

POWER On-Off 

Turns Blower 
On and Off 

with Temper-
ature Changes 

See Description 

See Description 

� 

�17-S-60906-7860 GA 
C-2293-2M 

�17 -S-63693-9979 GA 
B-2294-

2M-2 

�17-S-59673-1701 GA 
For Replacement C-2292-2M 

use 
�17 -S-60906-7860, 

see S102 

ST22K �17-S-73082-9028 CHH 
ST22K 

�17-S-61361-1501 GA 

A2��B�M 

�17-S-69856-2412 TDI 
HD-22 

(X-2014) 

F16-C-91201-1010 CKB 
AA-212 

F16-K-49161-1002 CKB 
AA-211 

SW-25 S102 
S103 

SW-26 S201 
S702 

SW-24 S202 

SW-10 S601 
S1001 

SW-38 S701 

SM-8 S1201 

AA-212 SU101 

AA-211 SU201 
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DESIG. 

SU301 

SU401 

SU701 

SU801 

SU120 

T101* 

TABLE 6-4. COMBINED PARTS AND REPAIR PARTS LIST (Continued) 

NAME OF PART AND 
DESCRIPTION 

MONITOR SUB-UNIT: discriminator output monitor, �uning indicator� 2" screen; 11.597" lg x 2.625" wd x 
.594" h o/a; 0 cps sinusoidal swee¥ circuit in-

eluded; vertical deflection sensitivity 0. RMS v per 
inch vertical; oper freq ran�e 0 to 200 cps; vertical 
·nput Impedance .25 meg; 6. v @ .15 amp, 6.3 v @ 
.6 amp, 1.25 v @ .265 amp, 650 v RMS @ 2 rna, all 
AC 50-60 cps, 250 v DC @ 1.8 rna; mounts �tuf 
ging Into Frequency Shift Converter CV-89A/ -8 , 
secured by four cagtive screws; all inp,ut and output 
connections throug 14 contact recep acle 

POWER SUPPLY, SUB-UNIT: electronic tlf!ce; 250 v 
�c. 65 rna; .ln�ut voltage 105/115/1;25, 0-60 c�c, 
smgle phase, . 20 amp, 58.0 w ratm� G_f = 0. 7; 
5 31/32" lg x 5 41/64" wd x 4¥2" h; JA X4 recti-
fler tube; full wave; filter included; mts by 4 caB-
tive screws on 4.094" x 3.922" x 5.468" x 4.15 " 
mtg/c; p/o CV-89A/URA-8A Frequency Shift Con-
verter and plugs Into Chassis-Panel Assembly 

SELECTOR SUB-UNIT: lfenerates AF tone from 595 
cps to 1785 cps in elgh ste8s, uses impulses from 
one or two Fre�uency Shift onverters either sin�t 
or in diversity o key generator tone and to key 
current In teletype control looK; p/o Com�ator CM-
22A/URA-8A; consists of twe ve tubes: AL5, 3--
12AU7, 2--12AX7, 2--6AQ5, 1-0A2, and 1-991, with 
their associated selectorb oscillator and keying cir-
cults all mounted on su -chassis; keys teletype clr-
cult 70 v @ 60 rna DC max; sub-chassis is rectangular 
with all tubes mounted above and most components 
mounted below, two controls on vertical panel at 
front; 9.04" lg x 7.75" wd x 4.594" h o;a; mounts 
by �lugging Into CM-22A/URA-8A chassis-panel as-
sem ly, secured by five captive screws on 5.25" x 
8.284" x 7.25" x 3.909" x 4.068" mtg/c; stencilled with 
tube numbers and component symbols; all connec-
tions to CM-22A/URA-8A unit made by 14 pin con-
nector when sub-unit is plugged in 

POWER SUPPLY SUB-UNIT: electronic type; 250 v 
DC, 35 rna and 32 v DC 2 rna; m&u voltage 
105/115/125! 50-60 eye, single phase, . 3 am!ii 38.9 
w rating p = 0.986; 7%" lg x 4%" wd x 4¥2" o;a; 
JAN 6X4 and JAN 6AL5 rectifier tubes; full wave; 
filter included; mts by 4 captive screws on 3 13/16" 
x 7:14" x 4%" mtg/c6 p/o CM-22A/URA-8A Compara-
tor and plugs into hassis-Panel Assembly 

BLOWER SUB-UNIT: propeller bladeb electric motor 
operated; fan has four aluminum lades with 2" 
circle dlam; non-portable; guarded, motor and fan 
mtd in aluminum housing; motor 1/2500 h!J @ 3000 
rpm 60 eye split ph 110 v AC; 13" lg x 4 7 16" wd x 
3 3/16" h o;a; 3 cubic ft of air �er minute at 3000 
rpm; single SJ;?eed, "on" at 49' ± .7'C (120' ±5'F), 
"off" at 40.5 ±2.7'C (105' ±5'F), controlled by 
thermostatic switch; fan has direct drive; anodized 
aluminum housing w;gray enamel finish; five 3/16" 
Dzus fasteners on 12.281" x 2.469" x 4.250" x 4.250" 
x 2.469" mtg;c; motor has ball bearin}b movement; �o Frequenc� Shlft Converter CV-89A RA-8A and 

omparator C -22A/URA-8A 

TRANSFORMER,AF: line type; £rl 8000 ohms ±10% 
impedance; seed 50,000 ohms ± 0% lmfedance; max 
oper level 60 mw with no DC curren In HS case 
with Z102; See Z102 

LOCATING 
FUNCTION 

See Description 

Supplies all 
Filament, B+ and 

Bias Voltages to 
Converter Unit 

See Description 

Supplies all 
Filament, B+ and 

Bias Voltage to 
Comparator Unit 

Circulates 
Filtered Air 

Through Con-
verter Unit 

or Comparator 
For Cooling 

Matching: between 
Input Filter and 

Discriminator 

STANDARD MFGR. 
JAN AND 

NAVY & AND 
(NAVY 

(SIGNAL MFGR'S 
TYPE) 

CORPS) DESIG-
NO. 

STOCK NO. NATION 

F16-M-46251-1019 CKB 
AA-210 

F16-P-66932-1566 CKB 
AA-213 

F16-K -49161-1001 CKB 
AA-209 

F16-P-66932-1616 CKB 
AA-208 

N17 -B-21188-550 CKB 
AA-364 

CON-
ALL 

TRACTOR 
SYMBOL 

DRAW-
DESIG. 

lNG & 
IN-

PART 
VOLVED 

NO. 

AA-210 SU301 

AA-213 SU401 

AA-209 SU701 

AA-208 SU801 

AA-364 SU1201 

Part of T101 
ZM-3 
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T102 

T103 

T201 

T401 

T701 

T801 

V101 

V102 

V103 

V104 

V105 

V201 

V202 

� � 

TRANSFORMER, AF: plate coupling type; pri 12,500 Cou�ling between N17-T -65626-4001 CTR TA-21 
ohms impedance, seed 30,000 ohms impedance, pri V10 A and V103B 14976 
10 rna max; HS metal case; 1'h" lg x 63/64" diam 
excl term and mtg flange; .8 w operating level; turns 
ratio of pri to seed 1:166; freq response ±1 db from 
800 to 3600 cps; 4 slotted turret term on bottom; 
flange mtd, two .120" diam mtg holes on 1.187" 
mtg/c; spec JAN-T-27 

Same as T102 Cou�ling between 
V10 B and V103A 

TRANSFORMER, AF: plate coupling �pe; pri 14,000 Audio Tone Output N17-T-65696-7191 CTR TA-22 
ohms impedance, seed 600 ohms lmpe ance, pri cur- 14977 
rent 10 rna ea Side; HS metal case; 1 'h" lg x 63/64" 
diam excl term and mtg flan�e; 20 mw oper level; 
turns ratio 'h pri to seed 2.3 :1; freq response ±1 
db 500 to 2000 cps; 5 slotted turret term on bottom; 
flange mtd, two .120" diam mtg holes on 1.187" 
mtgjc; spec JAN-T-27 

TRANSFORMER, power: plate and filament t�pe; Filament and Plate N17-T-73580-6501 CTR TP-19 
input 103/113/123 v, 50-60 cps, single Kh; 3 ou put Transformer for 14979 
wmdings; seed #1-terminals 5 throug 9 inclusive Converter Power 
one continuous windinB, term 5 and 6--1.25 v at .265 Supply 
amp, term 6 and 7--4 0 v at 2 rna, term 7 and 9-
500 v at 65 rna, CT at term 8; seed #2-6.3 v at 5 
amp CT; seed #3-6.3 v at 600 rna; electrostatic 
shield between pri and seed; spec JAN-T-27 

Same as T201 Audio Tone Output 

TRANSFORMER, power: plate and filament t�pe; Filament and Plate N17-T-73624-1801 CTR TP-18 
input 105/115/125 v, 50-60 cps, single ph; 2 ou put Transformer for 14978 
wmdings; seed #1-termlnals 5 throu§:h 8 inclusive, Comparator 
one continuous winding, term 5 and -600 v at 35 Power Supply 
rna, CT at term 6, term 6 and 7-55 v at 4 rna; seed 
#2-6.3 v at 4.5 amp CT; electrostatic shielding be-
tween pri and seed; spec JAN-T-27 

TUBE, electron: double triode; spec JAN-1A Converter Input 12AX7 N16-T-58241-60 JAN-()-
Two-Stage 12AX7 

Amplifier-limiter 

TUBE, electron: double triode; spec JAN-1A Disriminator 12AU7 N16-T-58241 JAN-()-
Amplifier 12AU7 

TUBE, electron: double diode; spec JAN-1A Discriminator 6AL5W N16-T -56195-50 JAN-()-
Rectifier 6AL5W 

Same as V103 Axis Restorer 
Rectifier 

Same as V101 Axis Restorer 
DC Amplifier 

Same as V101 V201A Audio 
Amplifier and 
First Stafte of 

Audio Osc llator 
V201B Input Circuits 

to Keyer Circuits 

TUBE, electron: voltage regulator; spec JAN-1A Voltage Regulator OA2 N16-T-52001 JAN-()-
for V201A Plate OA2 

Supply 

*This item cannot be requisitioned from supply. In the event of failure it should be repaired or a new item fabricated. 

� 

T102 4 
T103 

T201 3 
T701 

T401 2 

T801 1 

VJ.01 10 
V105 
V201 
V301 
V704 
V705 

V102 11 
V203 
V204 
V206 
V706 
V711 
V712 

V103 8 
V104 
V701 
V702 
V703 
V802 

V202 3 
V710 
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V203 

V204 

V205 

V206 

V207 

V208 

V301 

V302 

V303 

V401 

V701 

V702 

V703 

V704 

V705 

V706 

V707 

V708 

TABLE 6-4. COMBINED PARTS AND REPAIR PARTS LIST (Continued) 

STANDARD MFGR. 
JAN AND 

NAVY & AND 
NAME OF PART AND LOCATING (NAVY 

(SIGNAL MFGR'S 
DESCRIPTION FUNCTION TYPE) 

CORPS) DESIG· 
NO. 

STOCK NO. NATION 

Same as V102 V203A Audio 
Amplifier and 

Oscillator 
V203B Oscillator 

Rectifier-Regulator 

Same as V102 V204A Phase 
sgmter 

V20 B Keyer 
Second Stage 

TUBE, electron: used as trigger element in keyer Trig5ers Keyer 991 N16-T-69910 JAN-()-
circuit; spec JAN-1A utput 991 

Same as V102 Tone Modulator, 
Push-Pull Output 

Stage 

TUBE, electron: beam pentode; spec JAN-1A Electronic Relay 6AQ5 N16-T-56198 JAN-()-
6AQ5 

Same as V207 Electronic Relay 

Same as V101 V301A Oscilloscope 
vertical Amrrner 

V301B Not sed 

TUBE, electron: cathode-ray; spec J AN-1A Monitor Tuning 2BP1 N16-T-52230 JAN-()-
Indicator 2BP1 

TUBE, electron: half wave rectifier; spec ·JAN-lA Oscilloscope 1Z2 N16-T-51990 JAN-()-
Hifth Voltage 1Z2 

ectlfler 

TUBE, electron: full wave rectifier; spec JAN-lA Power Supply 6X4 N16-T-56840 JAN-()-
Rectifier 6X4 

Same as Vl03 Channel A 
Mark-Space 

Selector 

Same as V103 ChannelS 
Mark-Space 

Selector 

Same as V103 Axis Restorer 
Rectifier 

Same as V101 Axis Restorer 
DC Amplifier 

Same as Vl01 V705A Audio 
Amplifier and 
First Stafte of 

Audio Osc1 lator 
V705B Input 

Stage to Keyer 

Same as V102 V706AKeyer 
Second Stage 

V706B Oscillator 
Rectifier-Regulator 

Same as V205 Trigger Keyer 
Output 

Same as V207 Electronic Relay 

CON· 
D. 

ALL "5 
TRACTOR IT 

SYMBOL ... 
DRAW-

DESIG. 
.. 

lNG & 
u 

IN· L 

PART 
VOLVED .. 

NO. .. 
0 
... 

V205 3 
V707 

V207 6 
V208 
V708 
V709 

V302 2 

V303 2 

V401 3 
V801 
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V709 

V710 

V711 

V712 

V801 

V802 

W1101* 

W1102* 

W1103 

XF501 

XF502 

XF901 

XF902 

XI601 

XI1001 

XV101 

XV102 

r"\ """"" 
.�. � 

Same as V207 Electronic Relay 

Same as V202 Voltage Regulator 
for Plate of 

V705A 

Same as V102 V711A Phase 
symter 

V71 B Audio 
Amplifier and 

Oscillator 

Same as V102 Tone Modulator 
Push-Pull Output 

Stage 

Same as V401 B Power Rectifier 

Same as V103 Bias Su)?ply 
Rectifier 

CABLE ASSEMBLY, RF: AN type #RG-58/U cable; Diversity N16-C-11943-4431 CKB WA-32 
12 11/16" lg excl terminations; 17" lg oja; 1 NT Connection WA-32 
UG-85/U connector ea end Converter to 

Comparator 

CABLE ASSEMBLY, power: uses NT cable MCOS-2, AC Power N17 -C-48194-4010 CKB WA-33 
2 cond, #18 A WG stranded, 16/.010" wire, round Connection WA-33 
.460" OD, 600 v max, color-coded, syn-rubber or resin Comparator to 
ins, cov w 1 a braided shield, separator and an im- Converter 
pervious sheath, oil resistant; 14" lg excl termina-
tions, 17" lg o/a; Rlug AN3106B-14S-7S and cable 
clamp AN3057-6 bot ends 

CABLE ASSEMBLY, special purpose: total 14 cond; Jumper Cable To N17 -C-48886-9863 CKB WA-34 
7 SRIR-2/5(7)-24 color-coded cond, 3 shielded SRIR- Complete WA-34 
2/5(7)-24 color-coded cond, 2 shielded pairs SRIR- Connections to 
2/5(7)-24 color-coded cond; outer covering %" ID Withdrawn Unit 
vinylite tubing; 28" lg excl terminations, 30'/z" lg 
o/a; Cannon Electric Co t�pe #DPB-F16-23C-% con-
nectar one end, DPB-F16- 2C-% otl'er end 

FUSEHOLDER: extractor post type; for one 3AG Holds F501 N17-F-74267-5075 CFA FH-4 
cartridge fuse; 1�" lg x �" diam; molded phenolic; #HKP 
15 amps at 250 v 2%" lg x 11/16" diam o/a; mts in 
single "D" shaped hole liz" diam with �" flat on 
side; 2 solder lug term 

Same as XF501 Holds F502 

Same as XF501 Holds F901 

Same as XF501 Holds F902 

LIGHT, indicator: with lens; %" diam clear frosted Holds 1601 N17-L-76737-2764 CAYZ IM-14 
lens; for a single coot miniature bayonet base, T-31.> 88410-135 
bulb; 105-125 v 1/25 w; enclosed shell; black bakelite Clear 
housing; 2 9/32" lg x 1" diam o/a; 11/16" diam mtg 
hole required, 5/16" max panel thk; replaceable from 
front of panel; horiz mtg; threaded jewel; 2 solder 
lug term located on opposite sides of base of 
housing 

Same as XI601 Holds IlOOl 

SOCKET, electron tube; nova! (9 pin miniature); one Socket for V101 TSE9T101 N16-S-64063-6718 CMG XT-28 
piece saddle mtg, above chassis; two .125" diam mtg TSE9T 
holes on 1.125" mtg/c for %" diam chassis cutout; 101 
mica-filled bakelite body agorox 13/16" diam x 
11/32" thk excl term; copper ase nonmagnetic alloy 
contacts, silver plated; marked with pin nos and 
JAN no; saddle includes base for mtg shock shield, 
center shield .180" max OD (ID not specified); spec 
JAN-S-28A 

Same as XV101 Socket for V102 

• This item cannot be requisitioned from supply. In the event of failure it should be repaired or a new item fabricated. 

·� 

W1101 

W1102 

W1103 

XF501 
XF502 
XF901 
XF902 

XI601 
XI1001 

XV101 
XV102 
XV105 
XV201 
XV203 
XV204 
XV206 
XV301 
XV704 
XV705 
XV706 
XV711 
XV712 

""""' 
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SYMBOL 
DESIG. 

XV103 

XV104 

XV105 

XV201 

XV202 

XV203 

XV204 

XV205 

XV206 

XV207 

XV208 

XV301 

XV302 

XV303 

XV401 

XV701 

XV702 

XV703 

XV704 

XV705 

XV706 

XV707 

XV708 

XV709 

TABLE 6-4. COMBINED PARTS AND REPAIR PARTS LIST (Continued) 

NAME OF PART AND 
DESCRIPTION 

SOCKET, tube: seven axial type cont miniature; be-
low chassis wafer mtg; two 'h" diam mtg holes 'lis" 
c to c; oval mineral filled :P-lastic body �pe MTS-
E-4, 1%" lg x %" wd x 21/3 "h o;a exclu ing term; 
ber)'llium copper silver pi cont; no metal shock 
shield; has a 3/32" ID ctr shield; BuShips dwg 
.;tRE49AA455C 

Same as XV103 

Same as XV101 

Same as XV101 

Same as XV103 

Same as XV101 

Same as XV101 

LAMPHOLDER, cand bayonet double cont: two gin 
type cont with srring action telescopinr. into sol er 
term; brass she! , nickel pi: two ears or mtg; two 
5/32" diam mtg holes on 1 7/32" mtg/c; round black 
bakelite insert, 1 3/16" lg x 1'/s" wd x %" h; brass 
silver pi cont; used for mtg bayonet type tube; u;w 
AN/URA-8A 

Same as XV101 

Same as XV103 

Same as XV103 

Same as XV101 

SOCKET,_ tube: 12 cont duo-decal; cant #5 and #11 
are m1ssmg; unmounted; round bakelite body 1%" 
d1am x 15/16" d excl term; phosphor bronze-silver 
pi cont; removable socket cap 

Same as XV103 

Same as XV103 

Same as XV103 

Same as XV103 

Same as XV103 

Same as XV101 

Same as XV101 

Same as XV101 

Same as XV205 

Same as XV103 

Same as XV103 

JAN AND 
LOCATING (NAVY 
FUNCTION TYPE) 

NO. 

Socket for V103 (491675) 

Socket for V104 

Socket for V105 

Socket for V201 

Socket for V202 

Socket for V203 

Socket for V204 

Socket for V205 

Socket for V206 

Socket for V207 

Socket for V208 

Socket for V301 

Socket for V302 

Socket for V303 

Socket for V401 

Socket for V701 

Socket for V702 

Socket for V703 

Socket for V704 

Socket for V705 

Socket for V706 

Socket for V707 

Socket for V708 

Socket for V709 

STANDARD 
NAVY & 
{SIGNAL 
CORPS) 

STOCK NO. 

N16-S-62603-6446 

N17 -L-51708-2648 

N16-S-64286-3953 

/ \ 
'W 

CON- r:i. 
MFGR. ALL ·; 

TRACTOR cr 

AND SYMBOL ... 

MFGR'S 
DRAW- DESIG. .. 

lNG & Gl 

DESIG- IN- 0. 

NATION 
PART VOLVED iii 
NO. 0 

... 

CNA XT-6 XV103 22 
XOA XV104 

XV202 
XV207 
XV208 
XV303 
XV401 
XV701 
XV702 
XV703 
XV708 
XV"<09 
XV710 
XV801 
XV802 

FWM XT-22 XV205 3 
242 XV707 

CPH XT-29 XV302 2 
59-402 
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XV710 Same as XV103 

XV711 Same as XV101 

XV712 Same as XV101 

XV801 Same as XV103 

XV802 Same as XV103 

Z101 

Z102 

Z103 

Z104 

Z105 

Z501 

FILTER, high-oass: cut off freq 775 cps; 2 5/16" lg 
x 1%" wd x 2\>" h excl term and mtg studs; filter 
input impedance 600 ohms, output impedance 8000 
ohms; HS rectangular metal case; four #6-32 x %" 
lg mtg studs on 1.75" x 1.125" mtg/c; 3 solder lug 
term on bottom; attenuation at 425 cps and below 
40 db or more, freq response ±1 db 775 to 1400 cps; 
p/o Frequency Shift Converter CV-89A/URA-8A; spec 
JAN-T-27 

FILTER, band pass: peak freq 2550 ±50 cps, pass­
band 2200 cps wide with peak freq at center, nomi­
nal range 1450 to 3650 cps; 2 9/16" I� x 1 9/16" wd 
x 4" h excl term and mtg studs; filter input im­
pedance 600 ohms, output impedance 8000 ohms; HS 
rectangular metal case; four #8-32 x %" lg mtg 
studs on 1" x 2" mtg;c; 7 solder lug term on bottom; 
case includes AF transformer; line type; pri im­
pedance 8000 ohms ±10%, seed impedance 50,000 
ohms ±10%; max oper level 60 mw with no DC 
current; turns ratio pri to seed 1:6.25, freq response 
±1 db 800 to 3000 cps; electrostatic shield between 
pri and seed; p/o Frequency Shift Converter CV-
89A/URA-8A; spec JAN-T-27 

FILTER, AF discriminator: double peaked at 800 
±20 cps and 1200 ±20 cps with cross-over freq of 
1000 cps ±1%; 2 7/32" lg x 11�" wd x 2�" h excl 
term and mtg studs; input from high mu triode 
plate, zero de current, term 2 and 3; two outputs to 
tube grids, term 1 and 3 and 4 and 3; HS rectangular 
metal case; four #6-32 x %" lg mtg studs on 
1 11/16" x 11/16" mt? lc; 4 solder lug terms on bot­
tom; for use in special discriminator circuit; p/o 
Frequency Shift Converter CV -89A/URA-8A; spec 
JAN-T-27 

FILTER, AF discriminator: double peaked at 1800 
±50 cps and 3300 ±50 cps with cross-over freq of 
2550 cps ±1%; 2 7/32" lg x 11/2" wd x 2%" h excl 
term and mtg studs; input from high mu triode 
plate, zero DC current, term 2 and 3; two outputs to 
tube grids, term 1 and 3 and term 3 and 4; HS rec­
tangular metal case; four #6-32 x %" lg mtg studs 
on 1 11/16" x 11/16" mtg/c; 4 solder lug- term on 
bottom; for use in special discriminator circuit; p/o 
Frequency Shift Converter CV-89A/URA-8A; spec 
JAN-T-27 

FILTER, low-pass: cut-off freq section "A" 140 cps, 
section "B" 300 cps; 1 27 /32" lg x 1%" wd x 4" h 
excl term and mtg studs; ea sect 100,000 ohm input 
impedance and 100,000 ohm output impedance; HS 
rectangular metal case; four #8-32 x %" lg mtg 
studs on 1" x 1.250" mtg;c; 6 slotted turret term c:<" 
diam x %" lg on bottom; section "A" attenuation 240 
cps and above at least 40 db, section "B" attenuation 
500 cps and above at least 40 db, ea section insertion 
loss less than 8 db, impedance in and out 100,000 
ohms, applied voltage 60 v RMS; p;o Frequency Shift 
Converter CV-89A/URA-8A; spec JAN-T-27 

FILTER, low-pass: cut off freq 1850 cps; 3%" lg x 
1%" wd x 1 13/16" h o/a; input impedance 600 ohms 
±10%, output impedance 1500 ohms; HS rectangular 
metal case; flange mtd, two .173" diam mtg holes 
on 1'h" mtg/c one side, other side has a "U" shaped 
cutout 3/16" wd x 11/32" d; 4 slotted turret term ':<" 
diam x %" lg; freq response ±2 db 500 to 1850 cps, 
attenuation 65 db min from 14 kc to 10 me and 50 
db min from 10 me to 30 me; p/o Frequency Shift 
Converter-Comparator Group AN/URA-8B; spec JAN­
T-27 

Socket for V710 

Socket for V711 

Socket for V712 

Socket for V801 

Socket for V802 

Passes Narrow 
Shift Signals 

Passes Wide 
Shift Signals 

AF Tuning for 
Narrow-Shift 
Discriminator 

AF Tuning for 
Wide-Shift 

Discriminator 

Filters Output of 
Discriminator for 

Slow or Fast 
Keying 

Filters External 
Tone Input 

� """' 

N16-F -40023-4261 

N16-F-32226-8525 

N16-F-32000-1501 

N16-F-32000-1751 

N16-F-44009-3511 

N16-F -44037-8262 

CTR 
14980 

CTR 
14981 

CTR 
14984 

CTR 
14983 

CTR 
14982 

CTR 
14986 

ZM-2 

ZM-3 

ZM-9 

ZM-8 

ZM-4 

ZM-11 

Z101 

Z102 

Z103 

Z104 

Z105 

Z501 
Z901 
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2502 

2503 

2504 

2505 

2901 

2902 

2903 

2904 

2905 

TABLE 6-4. COMBINED PARTS AND REPAIR PARTS LIST (Continued) 

NAME OF PART AND LOCATING 
DESCRIPTION FUNCTION 

FILTER, low-pass: cut-off freq 1850 cps; 2" lg x Filters Keyed 
1 ">" wd x 1%" h less term and mtg flange; 600 ohm Tone Output 
input imp,edance, 600 ohm output impedance CT; HS 
rectangu ar metal case; flange mtd, two .173" diam 
mtg holes on 11,�" mtg/c one side; 5 slotted turret 
term \4" diam x %" lg; insertion loss 500 to 1850 c�s 
not more than 2 db, attenuation 14 kc to 10 me 5 
db min, 10 me to 30 me 50 db min; p/o Frequency 
Shift Converter-Comparator Group AN/URA-8B; spec 
JAN-T-27 

FILTER, low-pass: cut-off freq 600 cps; 3%" lg x Filters Teletype 
2'4" wd x 1 13/16" h o/a; input im�edance 1200 Output 
ohms

i 
output impedance 1200 ohms; H rectantular 

meta case; flange mtd, three .173" diam mtg oles 
on one side spaced %" c to c in straight linei 4 
slotted turret term \�" diam x %" lg; series insertiOn 
resistance 700 ohms max, attenuation 15 kc to 10 me 
65 db min, 10 me to 30 me 50 db min; p/o Fre�uency 
Shift Converter-Comparator Group AN/URA-8 ; spec 
JAN-T-27 

SUPPRESSOR, electrical noise: network of capacitors Filters AC Power 
and coils; 3%" lg x 3%" wd x 1 13/16" h o;a; 105- Input 
125 v 50-60 cps, 0.565 amp max; HS rectantular 
metal case; flange mtd, three 0.173" diam mtg oles 
spaced 1'12" c to c in straight line on one side� other 
s1de has "U" shaped cutout 3/16" wd x 11/ 2" l§i; 
4 slotted turret term %" x %" lg; cut-off freq 7 5 
cps; attenuation 14 ke to 10 me 65 db, 10 me to 30 me 
50 db min, 60 cps voltae;e drop = 2.0 max; ruo Fre-
quency Shift Converter- omparator Group A IURA-
8B; spec JAN-T-27 

CABLE FILTER ASSEMBLY: RF filters for AC-line, See Description 
telet�pe output, AF tone input and AF tone output; 
pjo reauency Shift Converter CV-89A/URA-8A; c/o: 
four fil ers-Hoffman part dwg #2M-10, #2M-11, 
#2M-12 and #2M-13, nme receptacles for input and 
output cables to CV-89A/URA-8A, one receptacle for 
connections between filter assembly and chassis-
panel assembly, one receptacle for supplyinf AC 
power to air blower-filter assembly, and two uses; 

Kasses all currents and signals used bv CV-89A/URA-
A; assembly is essentiallv rectanyular; 14.312" lg 

x 4.944" wd x 2.968" d o/a; moun s inside rear of 
CV -89A/URA-8A case b)' four captive screws on 13.5" 
x 4.475" mtg/c; stenci ed with component symbols 
and SNSN 

Same as 2501 Filters External 
Tone Input 

Same as 2502 Filters Keyed-Tone 
Output 

Same as 2503 Filters Teletype 
Output 

Same as 2504 Filters AC Power 
Input 

CABLE FILTER ASSEMBLY: RF filters for AC-line, See Description 
teletype output, AF tone in�ut and AF tone oui/:ut; 
pjo Com.oarator CM-22A URA-8A; C/O #2 -10, 
#2M-ll, 2M-12 and #2M-13, eight receptacles for 
input and output cables to CM-22A/URA-8A, one re-
ceptacle for connections between filter assembly and 

JAN AND 
(NAVY 
TYPE) 

NO. 

STANDARD 
NAVY & 
(SIGNAL 
CORPS) 

STOCK NO. 

N16-F -44037-8256 

N16-F-44019-5390 

N17 -S-50986-8410 

N16-F-48295-9734 

N16-F-48295-9739 

,···' 
.., 

MFGR. 
AND 

MFGR'S 
DESIG· 

NATION 

CTR 
14985 

CTR 
14987 

CTR 
14988 

CKB 
AA-347 

CKB 
AA-348 

CON-
D. 

ALL '; 
TRACTOR II" 

SYMBOL Ill 
DRAW-

DESIG. 
... 

lNG & Cll 

IN· Ill. 

PART 
VOLVED ii 

NO. .. 
0 

"" 

2M-10 2502 3 
2902 

2M-12 2503 3 
2903 

2M-13 2504 3 
2904 

AA-347 2505 2 

AA-348 2905 1 
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chassis-panel assembly, one receptacle for supplying 
AC power to air blower-filter assembly, and two 
fuses; passes all currents and signals used by CM-
22A/URA-8A; assembly is essentially rectangular; 
14.312" lg x 4.944" wd x 2.968" d o;a; mounts mside 
rear of CM-22A/URA-8A case by four captive screws 
on 13.5" x 4.475" mtg/c; stenciled with component 
symbols and SNSN 
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JAN (OR AWS) 
DESIGNATION 

CE32B240Q 
CE41BlOOJ 
CE41B250Q 
CM20B331K 
CM20B470K 
CM20D330 
CM35B103K 
CM35B472M 
CP21A1EF103M 
CP53B1 FE 504V 
CP54B4FF104L 
CP54B4FG503L 
CP65BlFE105K 
CP65B2FG504K 
RB10B26001F 
RBllB26502F 
RBllB87400F 
RC20BF101K 
RC20BF102J 
RC20BF102K 
RC20BF104J 
RC20BF105K 
RC20BF106K 
RC20BF122J 
RC20BF125K 
RC20BF152j 
RC20BF154J 
RC20BF155J 
RC20BF184J 
RC20BF185j 
RC20BF223K 
RC20BF224J 
RC20BF224K 
RC20BF225K 
RC20BF242J 
RC20BF273J 
RC20BF274J 
RC20BF332J 
RC20BF362J 
RC20BF394K 
RC20BF395) 
RC20BF473) 

KEY SYMBOLS 

SU101 

SU201 

SU301 

SU401 

KEY JAN (OR AWS) 
SYMBOL DESIGNATION 

C401 RC20BF474K 
C802 RC20BF475j 
C402 RC20BF514] 
C221 RC20BF563j 
C225 RC20BF682j 
C201 RC20BF751j 
C218 RC20BF824J 
C226 RC30BF103) 
Cl01 RC30BF104J 
C1201 RC30BF154} 
Cl06 RC30BF224J 
C30l RC30BF304j 
Cl05 RC30BF752j 
C302 RC30BF911} 
R202 RC40BF104J 
R201 RC40BF154j 
R205 RC40BF223] 
R236 RC40BF273] 
R222 RC40BF333K 
R237 RU4C182K 
R311 RU6C332} 
R117 RW30G801 
R224 ST22K 
R230 TSE9T!Ol 
R314 UG-85/U 
Rl06 UG-87/U 
R229 991 
R312 OA2 
Rl24 1Z2 
Rl25 2BP1 
Rl23 6AL5W 
R218 6AQ5 
Rl21 6X4 
Rl19 12AU7 
R716 12AX7 
R213 
R303 NAVY TYPE 
R215 
R203 49008 
R601 49190 
Rll6 49194 
R206 491675 

TABLE 6-5. MAINTENANCE PARTS KIT 

QUANTITY KEY SYMBOLS QUANTITY 

1 SU701 1 

1 SU801 1 

1 Z505 1 

1 Z905 1 

TABLE 6-6. CROSS REFERENCE PARTS LIST 

KEY ARMY-NAVY TYPE KEY STANDARD STANDARD 
SYMBOL SYMBOL NAVY AND KEY NAVY AND KEY 

(SIGNAL CORPS) SYMBOL (SIGNAL CORPS) SYMBOL 

R103 AN3057-6 H1101 
STOCK No. STOCK No. 

Rll8 AN3102A-14S-7S )507 
R227 AN3102A-14S-7P )510 
R101 AN3102A-14S-9P )509 N 16-C-30496-5835 C2o4 N 16-R-50020-431 R716 

R304 AN3102-14S-12P )505 N16-C-30812-8261 C203 N16-R-50065-431 R215 
R104 AN3102-14S-12S )506 N16-C-31085-2037 C222 N16-R-50083-431 R203 
Rll5 AN3106B-14S-7P P1101 N16-C-31235-1721 C202 N 16-R-50200-431 R304 
R802 AN3106B-14S-7S P1102 N16-C-32651-9288 C226 N16-R-50218-751 R402 
R113 AN3106B-14S-9S P1103 N16-C-33622-5222 C218 N16-R-50281-751 R802 
R710 AN3106-14S-12P P1104 N16-C-42767-7776 ClOl Nl6-R-50372-171 R210 
Rl08 AN3106-14S-12S P1105 Nl6-C-47300-5928 C302 N16-R-50372-811 Rl23 
R226 
R402 Nl6-C-47321-9350 C1201 N16-R-50398-431 R213 

RllO N 16-C-48813-7458 C105 N16-R-50399-171 R2ll 

R109 STANDARD N16-C-53002-4350 C301 N16-R-50418-551 R207 

R105 NAVY AND KEY N16-C-53192-8240 C1o6 N16-R-50479-431 R206 

R210 (SIGNAL CORPS) SYMBOL N16-C-599931·109 0101 N16-R-50515-431 R101 
R211 STOCK No. N16-C-91201-1008 E204 N 16-R-50632-431 R3ll 
R207 N16-F-32000-1501 Z103 N16-R-50632-751 R113 
R801 N16-F-32000-1751 Zto4 N16-R-50633-171 R109 
R232 F16-C-91201-1010 SU101 N16-F-32226-8525 Z102 N16-R-50677-431 R229 
R401 F 16-K-49161-1001 SU701 Nl6-F-40023-4261 Z101 N 16-R-50677-751 R710 
5601 F16-K-49161-1002 SU201 

N16-F-44009-3511 Zl05 N16-R-50678-171 R105 
XYlOl F 16-M-46251-1019 SU301 

Nl6-F-44019-5390 Z503 Nl6-R-50695-431 Rl24 
Pll07 Fl6-P-66932-1566 SU401 
]502 Fl6-P-66932-1616 SU801 NlG-F-44037-8256 Z502 Nl6-R-50713-431 R218 

V205 Gl7-L-6806-130 1601 Nl6-F-44037-8262 Z501 Nt6-R-50713· 751 R108 

V202 Nl6-B-750001-293 All02 Nl6-F-48295-9734 Z505 N16-R-50714-811 Rl21 

V303 N16-B-750001-294 AllOl Nl6-F-48295·9739 Z905 Nl6-R-50740-431 R303 

V302 Nl6-C-11943-4431 WllOl Nl6-K-700284-190 E602 N16-R-50749-751 R226 
Vl03 N 16-C-19563-990 1 C802 Nl6-L-498001-119 E104 N16-R-50786-811 R601 
V207 Nl6-C-19792-7785 C402 Nl6-P-401881-125 A603 N 16-R-50822·811 R103 
V401 N 16-C-21868-1633 C401 Nl6-R-29316-1853 L801 Nl6-R-50839-431 R227 
Vl02 Nl6-C-27175-5077 C201 Nl6-R-29317-6239 1401 Nl6-R-50929-431 Rll5 
VIOl N 16-C-27582-1876 C225 N16-R-49580-811 R236 Nl6-R-50975-811 R117 
KEY N 16-C-29654-5764 C209 

N 16-R-49858-431 R104 N 16-R-50993·811 R314 
Nl6-C-29718-7276 C221 

SYMBOL Nl6-C-29732-9369 C208 Nl6-R-49903-751 RllO Nl6-R-51019-431 R312 

)606 Nl6-C-29891-3391 C207 Nl6-R-49921-431 R222 Nl6-R-51037-431 Rl25 

Pll06 N 16-C-30098-7 580 C206 Nl6-R-49922-8ll R237 Nl6-R-51065-811 Rll9 

]503 Nl6-C-30233-4286 C205 Nl6-R-49939·431 R230 N16-R-51136-431 Rl16 

XV103 Nl6-C-303202-388 H401 N 16-R-49966-431 Rl06 Nl6-R-51172-431 Rll8 
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STANDARD 
NAVY AND 

(SIGNAL CORPS) 
STOCK No. 

N16-R-51326-811 
N16-R-65974-5966 
N16-R-68407-6726 
N16-R-68415-3206 
N16-R-79243-1719 
N17-R-79301-7482 
Nl6-R-79450-9099 
N16-R-87129-4385 
N16-R-87349-458C 
N16-R-88009-4180 
Nl6-R-88079-4120 
N16-R-88177-8445 
N16-R-88177-8447 
N16-R-88177-8480 
N16-R-88177-8500 
Nt6-R-8833 7-8435 
N16-5-21126-1045 
N16-5-21126-i046 
Nl6-5-34576-6508 
Nl6-5-34595-2100 
N 16-5-34682·91 oo 
N16-5-34881-9713 
N16-5-62603-6446 
Nl6-5-64286-3953 
Nl6-5-64063-6718 
Nl6-5-ll7101-271 

KEY 
SYMBOL 

R224 
R401 
R801 
R232 
R205 
R202 
R201 
R1ll 
R803 
R709 
R122 
R220 
R307 
R320 
R102 
R319 
0604 
0605 
E106 
El05 
E203 
E302 
XV103 
XV302 
XYlOl 
0305 

I"" !�. � 

TABLE 6-6. CROSS REFERENCE PARTS LIST (Continued) 

STANDARD STANDARD STANDARD 
NAVY AND KEY NAVY AND KEY NAVY AND 

(SIGNAL CORPS) SYMBOL (SIGNAL CORPS) SYMBOL (SIGNAL CORPS) 
STOCK No. STOCK No. STOCK No. 

N16-T-51990 V303 N17-C-70328-1706 P1105 N17-C-945001-894 
N16-T-52001 V202 N17-C-70588-1523 Pll01 N17-C-965001-189 
N16-T-52230 V302 N17-C-70588-1706 P1104 N17-C-965001-198 
N16-T-56195-50 V103 N 17 -C. 70886-5200 P1108 N17-C-965001·l99 
N16-T-56198 V207 N17-C-71412-8709 P1106 N17-F-14309-320 
N16-T-56840 V40l N17-C-71414-2794 Pll07 N17-F-14309·325 
Nl6-T-58241 V102 N17-C-71600-5182 P1109 N17-F-74267-5075 
N16-T-58241-60 VIOl N17-C-72240-1522 ]507 N 17 -G-152389-682 
N16-T-69910 V205 N17-C-72240-1705 ]506 N17-G-155567-948 
N16-V-300081-876 A6o1 N17-C-72596-2880 ]509 N17-G-155632-572 
Nl6-V ·300086-938 A301 N17-C-72604-1522 ]510 N17-G-158146-972 
N17-B-21188-550 5U1201 N17-C-72604-l705 ]505 N17-G-158183·882 
N17·B· 77534-2382 E1001 N17-C-73108-1252 ]502 N17-G-158184-ll1 
N17-B-77534-2387 E601 N17-C-73108-5890 ]503 N17-G-161780-392 
N17-B-77736-1081 E102 N17-C· 73133· 7536 ]512 Nl7-l-49527· 7100 
N17-B-77738-2807 E401 N17-C-73144-4810 ]511 N17-I-64073·3039 
N17-B-77935·5131 E801 N17-C-73301-6o68 ]602 N17-I-64094-6039 
Nl7-B-78267-2707 E301 Nl7·C·73313-5487 ]501 Nl7-I-67035·9526 
Nl7-B-78282-383 7 ElOl Nl7-C-73428-3171 )1201 Nl7-)·39254-1289 
Nl7-B-78282-9448 E702 Nl7-C-73588-4094 )101 Nl7-L-51708-2648 
N17-B-78322-9448 E701 Nl7-C-73601-8385 ]601 N17-L-76737-2764 
Nl7-B-78330-8995 E201 Nl7-C-781366-251 Hll01 N17-M-54301·5901 
N17-C-48194-4010 W1102 N17-C-793001-147 01201 N17-M-75322-4551 
N17-C-48886-9863 Wll03 N17-C-805220-905 0608 N17-P-87207-2001 
Nl7-C-70320-2881 Pl103 N17-C-945001-769 A701 N1 7-R-650211-112 
Nl7-C· 70328-1523 P1102 Nl7-C-945001-770 A201 Nl7-5-46681·2351 

STANDARD 
KEY NAVY AND 

SYMBOL (SIGNAL CORPS) 
STOCK No. 

A1201 N17-5-46739·2026 
0304 N 1 7-5-50986-8410 
0301 N17-5-59673-1701 
0302 N 17-5-60906-7860 
F901 N17-5-61361-1501 
F501 Nl7-5-63693·9979 
XFS01 N17-5-65278-81 51 
0601 N17-5-69856-2412 
01202 N17-5-73082-9028 
01203 N17-T-65626-400l 
0603 N17-T-65696-7191 
0602 N17-T-73580-6501 
01204 N17-T-73624-1801 
0303 N43-N-5808· 7520 
E603 N43-S-43 79· 73 7 
EJ03 N43-5-4799-8040 
E202 N43-5-4799-8750 
E604 N43-5-17365-210 
]606 N43-5-17365-215 
XV205 N43-5-19133·1272 
XI601 N43-5-51871-9058 
B1201 N43-5-71368-1050 
A602 N43-5· 71685·115 
B1202 N43-W-7599·7590 
01101 41-W-2445 
0607 41-W-2451 

� 

KEY 
SYMBOL 

0606 
Z5o4 
5202 
5102 
57<ll 
52<ll 
Sl01 
51201 
5601 
T102 
T201 
T401 
T801 
H6o6 
H601 
H605 
HlOl 
H103 
Hl02 
H301 
H602 
H1102 
H607 
H608 
H603 
H6o4 
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TABLE 6-7. APPLICABLE COLOR CODES AND MISCELLANEOUS DATA 

CAPACITOR COLOR CODES 
RMA J·DOT COLOR COD£ FOR MICA-DIEL E CTRIC CAPACITORS 

SIGNIFICANT FIGURES 

FIRST SECOND 

�"""" 
ALL 500 YOL TS 

./AN 6·DOT COLO/I COD£ FOil PAPEII·DIELECTRIC CAPACITOIIS 

SIGNIFICANT FIGURES 
TMESE DOTS FIRST SECOND AR[ ALWAYS� / 

51LVE A 

j"" 
TE�PERAr:.0 � 
COEHI(I[NT \ 1 MULT IPLIER 

RMA I-DOT COLOR COO£ FOR MICA ·DIELECTRIC ·CAPACITORS ./AN I·DOT COLOR CODE FOR MICA·DIE L E CTRIC CAPACITORS 

SIGNIFICANT FIGURES 

FIRST SECOND THIRD 

wm" """"'�'""" 
CAPACITANCE TOLERANCE 

RMA COLOR CODE FOR TIJIIIJLAR 

CERA MIC-DIELECTRIC CAPACITORS 

SIGNIFICANT FIGURES 
FIRST SECOND THIRD 

ALL SOD YOI. TS 

SIGNIFIC-T FIGURES 
THIS DOT 

FIRST SECOND IS ALWAYS------- �� 
BLACK 

�-c.trl ru.-rwud, .e 
T 
� 

COEFFICIENT .-1 - ... UL.TIPLIER 

CAPACITANCE TOLERANCE 

JAN COLOR CODE FOR FIXED C:ERAMIC-DIELECTRIC CAPACITORS 

RADIAL TYPE NON�tNSULATEIJ AXIAL TYPE INSIJLATCD 

SIGNIFICANT FIGURES 
FIRST SECOND 

CAPACITANCE 
TOLERANCE 

....-*r/'iror-;,;C---, 

AI. I. 500 YOLT5 

RillA.- IIADIO MANIJI'ACTIJRERS ASSOCIATION 

.JA/11: ./OINT ARMY- NAVY 

R£SIS70RS CAPACITORS --
SIGNIFICANT 

MIJLTIPLIER 
VOLTAGE TEMI'ERATIJR£ 

TOt.ERANC£ MIJLTII'LIER 
FIGIJR£ 

COLOR 
RMA MICA ANO JAN MICA AND JAN CERAMIC RAriNG COEI'FICICNT 

CERAMIC-DIELECTRIC A4PER·DIELECTR/C DIELECTRIC 

I 0 BLACK I I I A 

10 I BROWN 10 10 10 100 B 

100 2 RED 100 100 100 200 c 
1.000 3 ORANG E  1,000 1000 1000 300 D 

10,000 4 YELLOW 10000 400 E 

100000 !> GREEN 100000 !>00 F 

I.OQO,OOO e BLUE �000,000 eoo G 

10,000000 7 VIOLET 10.000000 700 

100.000000 e GRAY 100.000000 0.01 eoo 
1,000.000.000 9 W HITE 1.()00.000,000 0.1 900 

!> 0.1 GOLD 0.1 0.1 1000 

10 0.01 SILVER 0.01 0.01 2000 

20 NO COLOR 500 

RESISTOR COLOR CODES 

RMA COLOR CODE FOR 

f'IXED COMPOSITION RE SISTORS 

A¥tAL TyP[ 

SIGNIFICANT FIGURES 

FIRST SECOND 

RADIAL TYPE 

SIGNIFICANT FIGURES 

FIRST SECOND 

~ 
MULTIPLIER 

JAN COLOR COD£ FOR 

FIXED COMPOSITION RESISTORS 

AXIAL TYPE INSULA TED 

SIGNIFICANT FIGURES 
FIRST SECOND 

RADIAL Tt"P£ NON-INStil ATED 

SIGNIFICANT FIGURES 

F�� 

� 
TOLERANCE MULTIPLIER 

-a,. 
l>z 
:a:�, 
�c 

;11:11 
... ,. Ui •  -ICIO 
CADI 
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ABBREVI-
AllONS 

CAYU 

CAYZ 

CBEL 

CBIM 

CBZ 

CD 

CED 

CFA 

CG 

CHH 

CIR 

CKB 

r ,..... 

PREFIX NAME 

CAYU L. N. Barry 

CAYZ Dial Light Corp. 

CBEL Electro Engineering 

CBIM Switchcraft Co. 

CBZ Allen-Bradley Co. 

CD Cornell-Dubilier Corp. 

CED Cannon Electric Development Co. 

CFA Bussman Mfg. Co. 

CG General Electric Co. 

CHH Arrow-Hart & Hegemen Elect. Co. 

CIR International Resistance Corp. 

CKB Hoffman Radio Corp. 

'� � 

TABLE 6-8. LIST OF MANUFACTURERS 

ADDRESS ABBREVI- PREFIX NAME AllONS 

489 Main St. CMF CMF Electro-Motive Mfg. Co. 
Cambridge, Mass. 

CMG CMG Cinch Mfg. Co. 
900 Broadway 
New York, N.Y. 

CNA CNA National Company, Inc. 
627 W. Alexandria 
Detroit, Mich. 

CPH CPH American Phenolic Corp. 
1328-30 N. Halsted St. 
Chicago, Ill. 

CSM CSM Shallcross Mfg. Co. 
118 W. Greenfield Ave. 
Milwaukee, Wis. 

CTC CTC Chicago Telephone Supply Co. 
1000 Hamilton Blvd. 

CTR CTR Chicago Transformer Corp. South Plainfield, N.J. 
Div. of Essex Wire Corp. 

3291 Humboldt St. 
FWM Frank W. Morse Co. Los Angeles 31, Calif. 

2538 W. University St. 
GA Grigsby-Allison Co., Inc. St. Louis, Mo. 

1 River Rd. QSSP Quality Socket Screw Products 
Schenectady, N.Y . 

102 Hawthorne St. 
Hartford, Conn. 

RPC Resistance Products Co. 

401 N. Broad St. TDI Term-0-Disc, Inc. 
Philadelphia, Pa. 

3 761 S. Hill St. TMC Torrington Mfg. Co. 
Los Angeles 7, Calif. Western Division 

'" � 

ADDRESS 

Willimantic, Conn. 

2339 W. Van Buren St. 
Chicago, Ill. 

61 Sherman Ave. 
Malden, Mass. 

1830 S. Fifty-fourth Ave. 
Chicago, Ill. 

Pusey and Jackson Aves. 
Collingdale, Mass. 

Elkhart, Ind. 

3501 Addison St. 
Chicago, Ill. 

1300 Soldiers Field Rd. 
Boston 35, Mass. 

407 N. Salem Ave. 
Arlington Heights, Ill. 

110 S. 6th St. 
Montebello, Calif. 

714 Race St. 
Harrisburg, Pa. 

17 Crouse St. 
Mansfield, Ohio 

1000 N. Orange Dr. 
Los Angeles, Calif. 
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