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NAVSHI PS 94028 AN/URA-17 
INSTALLATION 

-

nected to terminal 3 of T3 and T4 (see Section 5 ,  
figure 5-1) must be moved to terminal 2 of the 
respective transformer. If nominal line voltage is 
125 volts, the leads connected �o terminal 3 of T3 
and T4 must be moved to terminal 4 of the respec­
tive transformer. 

d. CABLE ASS�MBLY. - Attach the connectors 
to interconnecting cables as follows: 

(1) ATTACHING UG-88D/U CONNECTORS 
TO RG-58A/U COAXIAL CABLE. - Attach the 
UG-88D/U connectors (supplied) to RG-58A/U 

• 

coaxial cable as described in figure 2-7. 

(2) ATTACHING MS CONNECTOR TO 
MCOS-2 CABLE. -Attach each MS connector 
(supplied) to MCOS-2 cable as described below 
(see figure 2-8). 

' 

I 1 

8 7/8 

- -1...1" "LI 1...1" 1...1" "[:T I 
TOP VIEW 

19 

r . 16 11/16 

Step 1. 
Step 2. 

Step 3 .  

Step 4. 
Step 5. 

Step 6. 
Step 7. 

Step 8 . 

Step 9. 

Step 10. 

Cut cable end even. 
Slide cable clamp (1), rubber washer 
(2), soldering ring (3), and extension 
(4) over end of cable, ln order given. 
Remove vinyl jacket from 11/16 inch of 
cable. ' 
Unbraid and pigtail braid. 
Remove insulation from 3/16 lnch of 
leads. 
Tln bare lead ends. 
Slide a 1/2 inch length of vinyl tubing 
over end of each lead. 
Solder each lead to plug pin, according 
to table 2-1 or 2-2, as applicable. 
S!ide vinyl tubing on each lead so it 
covers soldered connection. Wrap a 
layer of adhesive plastic tape around leads. 
Slide extension (4) over pigtail and screw 
it on shell (5). 

.....-.... / ' .,./ ' 
/ .....__ 0 
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/ / 
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I '  ..... 

/ / 
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0 e e e e (() � � � � 

FRONT VIEW 

3 15/32 

<1 _l II 0 � ={_ 
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2-4 

Figure 2-3. Frequency Shift Converter CV-483/URA-17, Rack-Mounting Installation Drawing 
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Figure 2-4. Frequency Shift Converter CV -483/URA-17, 
Interconnecting Data for Single-Receiver Operation 

FSK 
RECEIVER 

Figure 
2-4 

TABLE 2-1. CABLING REQUIRED FOR SINGLE-RECEIVER OPERATION* 

PLUG CONNECTIONS TERMINATIONS 
CABLE 
TYPE LEAD 

FROM SYMBOL DESIGNATION COLOR PIN NO. TO . 

TTHFWA- P202 MS3106Al4S-7P BLACK A AUDIO INPUT FSK receiver 
1-1/2 WHITE B connector J2 
(W6) RED SPARE 

MCOS-2 P203 MS3106Al4S-7S BLACK A POWER INPUT Line voltage 
(W4) WHITE B (GRD) connector J3 source 

TTHFWA- P206 MS3106A14S-9S BLACK B (GRD) TTY OUTPUT Teletype 
1-1/2 WHITE A (HOT) connector J6 printer . 

(WS) RED SPARE 'keying loop 

RG-58A/U P207 UG-88D/U --- --- REMOTE TUNING Remote tuning 
(W1)** IND. connector J7 indicator 

Copper --- --- --- --- GRD terminal Good earth 
braid ground 

• Use 1n conjunction with figure 2-4. 
•• Required only when remote tuning indicator is used. 

ORIGINAL 2-5 
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Figure 2-5. Comparator-Converter Group AN/URA-17, 
Interconnecting Data for Diversity Operation 

AN/URA-17 
INSTALLATION 

FSK 
RECEIVER 

TELETYPE 
PRINTER 

FSK 
RECEIVER 

Step 11. 
step 12. 

Solder pigtail to soldering ring (3). 
Screw cable clamp (1) on extension and 
tighten cable clamp screws. 

around armor (exposing 11/16 inch end 
of cable). 

Step 3. Slide cable clamp (1), rubber washer 
(2), soldering ring (3), and extension 
(4) over end of cable in order given. 

(3) ATTACHING MS CONNE CTORS TO 
TTHFWA-1-1/2 CABLE. - Attach each MS con­
nector (supplied) to TTHFWA-1-1/2 cable as 
described below (see figure 2-9): 

Step 1. 
step 2. 

2-6 

Cut cable end even. 
Wrap layer of adhesive plastic tape 

Step 4. Remove armor, vinyl jacket, and wrap­
pings from 11/16 inch of cable. 

Step 5. Remove insulation from 3/16 inch of 
leads to be used. Do not remove insula­
tion from "spare" lead. 

ORIGINAL 

• 
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NAVSHIPS 94028 Porogropn 
2-4£(3) 

TABLE 2-2. CABLING OF EACH CONVERTER FOR DTVF:HSITY OPERATION • 

PLUG CONNECTIONS TERMINATIONS 
CABLE 
TYPE LEAD 

SYMBOL DESIGNATION 
COLOR 

PIN NO. FHOM TO 

TTIIFWA- P202 MS3106A14S-7P BLACK A AUDIO INPUT FSK receiver 
1-1/2 WHITE B connector J2 
(W6) RED SPARE 

MCOS-2 P203 MS3106A14S-7S BLACK A POWER lnput Line voltage 

(W4) WHITE B (GRD) connector J3 source 

TTHFWA- P206 MS3106A14S-9S BLACK B (GRD) TTY OUTPUT Teletype 

1-1/2 WHITE A (HOT) connector J6 printer 

(WS)** RED 'SPARE keying loop 

RG-58A/U P204 UG-890/U --- --- Drv. A DTV. B, on 
(W3)•• connector J 4 other converter 

RG-58A/U P205 UG-880/U --- --- DTV. B DTV. A, on 

{W2) .. connector JS other converter 

RG-58A/U P207 UG-880/U --- --- REMOTE TUNING Remote tuning 

(W1)••• IND. J7 indicator 
connector 

Copper --- --- --- --- GRD terminal Good earth 

brald 
. ground 

• Use in conjunction with figure 2-5. 
•• These cables required only for one converter. 

. 

+++ Required only when remote tuning indicator is used. 

step 6. 
Step 7. 

Step 8. 

Step 9. 

Step 10. 

Step 11. 

Tin bare lead ends . 
Sllde a 1/2 inch length of vinyl tubing 
over end of each lead to be used. Slide 
a 11/16 inch length of vinyl tubing over 
end of spare lead. 
Solder each lead to plug pin, according 
to table 2-1 or 2-2, as applicable. 
Slide vinyl tubing on each lead so it 
covers soldered connection. Wrap a 
layer of adhesive plastic tape around leads. 

Slide extension (4) over pigtail and screw 
it on shell (5). 
Screw cable clamp (1) on extensior. and 

ORIGINAL 

tighten cable clamp screws. 

2-5. INSPECTION AND ADJUSTMENTS. 

a. MECHANICAL AND ELECTRICAL CHECKS. -
-

Before releasing the AN/URA-17 to operating per-
sonnel, perform the following mechanical and 
electrical checks: 

(1) MECHANICAL '.::HECKS. - Check each 
control for smoothness o: operation. Check chassis 
drawer slides and lubricate Hghtly with lubriplate, 
if required. 

2-7 



Table 
2-3 

2-8 

CABLE 

NAVSHIPS 94028 

TABLE 2-3. FREQUENCY SHIF'T CONVERTER CV -483/URA-17, 
CRT ADJUSTMENT CONTROLS 

CONTROL FUNCTION 

FOCUS Used to sharpen the lines In the cathode-ray 

tube display. 

INTENSITY Used to adjust the Intensity of the cathode-ray 
tube display. 

VERT CTR Used to center the cathode-ray tube display 
(with no signal Input). 

• '  
-

E4 J3 
� 

El  14 J5 

AN/URA-17 
INSTALlATION 

• 

Figure 2-6. Frequency Shift Converter CV-483/URA-17, Cable Receptacle Panel, Interior View 
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(2) ELECTRICAL CHECKS. 

@) CRT ADJUSTMENT CONTROLS. 
(Table 2-3.)  - Turn POWER switch of one conver­
ter to On and set the FUNCTION switch to TUNE. 
With no signal input to converter, horizontal trace 
on tuning indicator should coincide with center line 
of crt bezel and be bright and sharp. If not, 
proceed as folio ws: 

Step 1. Loosen captive screw at each corner of 
front panel. 

Step 2. Pull chassis forward until controls 
(figure 2-10) are accessible. 

Step 3 .  Operate interlock switch (figure 2-10) by 
pressing in on button at left side of 
switch. 

Step 4 .  Adjust FOCUS, INTENSITY, and VERT 
CTR controls as required, push chassis 
back into cabinet, and tighten captive 
screws. 

Step 5. Repeat for second converter. 

{2) PRE-OPERATIONAL CHECK. -
Interconnect the converter and teletype printer as 
illustrated in f igure 2-11. Turn teletype printer 
de loop current supply on. Check teletype printer 
de loop voltage and polarity. It should be approxi­
mately 12 volts, positive with respect to chassis, 
at terminal A of T T Y"  OUTPUT receptacle (J6) on 
rear of converter to which teletype printer is 
connecte d. Adjust teletype printer de loop current 
for 60 milliampere indication on TTY panel 
ammeter by means of applicable rheostat. 

�) OPERATIONAL CHECK. - Upon com­
pletion of pre-operational checks, ch�ck equipment 
for proper operation as described in Section 3, 
paragraph 3-2g(l) for single-receiver operation or 
in Section 3, paragraph 3-2g(2) for diversity 
operation. Check with both narrow-shift and wide­
shift input signals, if practicable. If operation is 

ORIGINAL 

not correct, recheck all steps of installation. I f  
difficulty cannot be found and corrected, notify 
communications officer at station or ship. 

NOTE 

Unmodified R390-A radio receivers have 
insufficient audio output to operate this 
equipment efficiently. The required 
modification is Field Change 2-8-390A/ 
URR (Electronics Information Bulletin 

542, dated 22 August 1960). After 
modification, set Line Meter switch to 
+10 position and adjust Line Gain control 
for +10 indication on Line Level meter. 

2-6. PREPARATION FOR RESHIPMENT. 

a. INTERCONNECTING CABLES. - DlscoMect 
all cables from the receptacles on rear of converters. 
Remove all connectors from cable ends at con­
verter, for use at next installation. 

�. DISMOUNTING EQUIPMENT. - If table­
mounted, remove the converter chassis from 
cabinet (as described in Section 6, paragraph 6-3c 
(1)), and take out bolts holding cabinet to mounting 
surface. If rack-mounted, remove converter from 
rack and take off mounting brackets. Replace 
bolts removed from converter cabinet. 

c. PACKING. - Before packing for shipment, 
check all items against table 1-1. Instruct pack­
aging and packing facility as to type of equipment 
and whether the prep�ration shall be for domestic 
shipment-immediate use, domestic shipment and 
storage, or for overseas shipment; and to mark 
the box containing the technical manuals, 
"TECHNICAL MANUALS INSIDE . "  
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Figure 
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. NOTE: All DIMENSIONS ARE IN INCHES 
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AN/URA-17  
INSTALLATION 

MALE 
CONTACT PLUG BODY 

I .  CUT END OF CABLE EVEN. 
SLIDE NUT AND WASHER (NOTCHED 

SIDE OUT) ON CABLE. 

2. REMOVE 5/16 1NCH OF VINYL JACKET. 
DO NOT NICK BRAID. 

3. SLIDE BRAID CLAMP OVER BRAID. 
INSIDE SHOULDER OF CLAMP 
MUST SEAT AGAINST END OF 
CABLE JACKET. 

4. COMB OUT BRAID, BEND. BACK 
OVER CLAMP, AND TRIM TO 
LENGTH. 

5 .  REMOVE 7/64 INCH OF DIELECTRIC. 
DO NOT NICK CONDUCTOR. TIN 
CONDUCTOR LIGHTLY. 

6. SOLDER MALE CONTACT TO CO� 
DUCTOR. OUTSIDE SURFACE MUST 
BE FREE OF SOLDER. 

7. PUSH INTO PLUG BODY AS FAR AS 
IT  Will GO. SCREW NUT INTO 
PlUG BODY WITH WRENCH UNTIL 
MODERATELY TIGHT • 

Figure 2-7. Attaching UG-88D/U Plug to RG-58A/U Coaxial Cable 
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AN/URA-17 
INSTALLATION 

" � "fir 

I 2 
CABLE RUBBER 
CLAMP WASHER 

3 
SOLDERING 

RING 

NAVSHIPS 94028 

"'" BRAI 

1 1 1 -

<4 
El<TENSION 

ASSEMBLED 

� 
- 11/16 

D (PIGTAILED) 

- 3/16 

5 
SHELL 

Figure 
2-8 

NOTE: ALL DIMENSIONS ARE IN INCHES 

ORIGINAl. 

Figure 2-8. Attaching MS Plug to MCOS-2 Cable 

1 
CABLE RUBBER 
CLAMP WASHER 

3 
SOLDERING 
RING 

4 
EXTENSION 

SPARE 
} ACTIVE 

1-3/16 

.-11/16 
t 5 

SHELL 

ASSEM BLED NOTE: ALL DIMENSIONS ARE IN INCHES 

Figure 2-9. Attaching MS Plug to TTHFWA-1 -1/2 Cable 

• 
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Figunt 
2-10• 

TTY OUTPUT 
(.16) 

8 0  O A  

CV-483/URA-17 

I . 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 

. 

INTENSITY 

CONTROL 

R93 

NAVSHIPS 9<4028 

FOCUS 

CONTROL 

R92 
·--- ,... __ ., I  

VERT CTR 

CONTROL 

R3l 

Figure 2-10. Location of Cathode-Ray Tube Controls 

� A 

RHEOSTAT 
. 

-

120 VOLT 
• POWER SUPPlY 

TTY PANEL 

INTERLOCK 

SWITCHES 

S5A AND S5B 

I 
I 
I 

. I 
I J I ) + .. 

AN/URA-17 
INSTALLATION 

KEYING 
RELAY 

I TELE TYPE 
I PRINTER 
I 

Figure 2-11. Teletype Printer DC Keying Relay Circuit, Simplified Schematic Diagram 
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S E C T I O N  3 
O P E R A T O R ' S  S E C T I O N  

3-1. FUNCTIONAL OPERATION . 

a. GENERAL. - Comparator-Converter Group 
AN/URA-17, hereinafter referred to as the 
AN/URA-17, is used to convert the frequency-shift­
keyed (fsk) audio output of standard radio receivers 
into de pulses for th'e operation of teletype printers. 
The AN/URA-17 may be used in one or two single­
channel receiving systems or in a single "diversity" 
system. 

_2. FREQUENCY-SHIFT METHOD OF COMMUN­
ICATION . - In the frequency-shift method of com­
munication, code messages are transmitted as 
shifts in the rf carrier frequency. These frequency 
shifts represent the mark and space portions of 
code characters for operation of a teletype printer. 
Radio receivers are used to change these rf carrier 
frequency shifts into audio tones containing the same 
frequency shift information. Coded message

'
s 

transmitted at speeds to 400 words per minute may 
be received and recorded in this system. 

The AN/URA-17 consists of two Frequency 
Shift Converters CV-483/URA-17. The CV-483/ 
URA-17, hereinafter referred to as the converter, 
changes audio frequency tones into de pulses for 
operation of a teletype printer . 

E· DIVERSITY OPERATION. - The AN/URA-17 
may be used with two radio receivers operating in 
a diversity system. There are two methods of di­
versity operation, space-diversity and frequency­
diversity. Diversity operation provides an improve­
ment over single-receiver operation by reducing the 
effects of signal fading. 

In space-diversity operation, two receivers are 
tuned to the same frequency btit their antennas are 
spaced several wavelengths apart. An rf carrier 
usually does not fade 

'
simultaneously at spots that 

are several wavelengths apart. 

In frequency-diversity operation, two receivers 
are tuned to different rf carrier frequencies, each 
carrying the same frequency-shift information. 
Carriers of different frequencies do not generally 
fade simultaneously at a given spot . 

The audio output from the receivers is applied 
to the converters. The converters change the fre-

ORIGINAL 

quency-shifted audio signals into de pulses repre­
senting the mark-space information : These de 
pulses are applied to a comparator circuit in each 
converter . The comparator circuits continuously 
select the better of the two signals for control of the 
teletype printer. A teletype printer may be con­
nected to the output of either converter . 

�· SINGLE-RECEIVER OPERATION. - When 
conditions do not require diversity operation 
(strong signals with no evidence of fading), either 
converter may be used separately with a receiver 
for reception of fsk signals. In this mode of opera­
tion, the two converters may be used simultaneously 
in two independent single-receiver systems. A 
teletype printer is connected to the output of each 
converter . 

3-2. OPERATING PROCEDURES. 

a. GENERAL. - Since the AN/URA-17 is part of 
a system for the reception of coded teletype mes­
sages ,  the operator must be familiar with the com­
plete system before attempting any of the following 
procedure. 

b. DESCRIPTION OF CONTROLS. - All controls 
normally used during operation are located on the 
front panels of the two identical converters (figure 
3-1). Table 3-1 lists all operator' s  controls by 
name and function. Other controls ar� to be .td­
justed only by a technician. 

£· SEQUENCE OF OPERATION. 

(1) BEFORE USE. - Ascertain 1f equipment is 
connected for diversity or single-receiver opera­
tion. Allow the associated receivers and teletype 
printer( a) to warm up (see applicable technical 
manuals). Turn the converter POWER switches 
to the On (up) position and allow a five minute 
warmup period. 

(2) DURING USE. - Adjust converters and 
associated equipment as directed in paragraph 
3-2g(1) for single-receiver operation or paragraph 
3-2g(2) for diversity operation. 

(3) SECURE. - To secure the AN/URA-17. 
turn POWER switch on each converter to Off (down) 
position. 

3-1 
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TABLE 3-1. FREQUENCY SHIFT CONVERTER CV -483/URA-17, 
OPERATING CONTROLS 

CONTROL POSITION FUNCTION 

LEVEL Variable, Adjusts the signal level to the discriminator. 
0 to 10 

. Selects the narrow Input ftlter and 
NARROW • 

discriminator (10 to 200 cps shift width) . 
SHIFT 

. 

Selects the wide Input fUter and 
WIDE discriminator (200 to 1000 cps shift width). 

SINGLE Used for single-receiver operation. 

FUNCTION TUNE Used when tuning the receiver (removes 
the Input signal from teletype printer). 

DIVERSITY Used for diversity operation. -

NORMAL Used when keying l_)ulses are of normal 
polarity. 

POLARITY 
REVERSE Used when keying pulses are of reversed 

. 

polarity. 

FAST Used for high speed keying signals. 
SPEED 

SLOW Used for low spaed keying signals. 

POWER On - Off Turns line vo!!!&_e on and off. 

.!!· INDICATOR PRESENTATIONS. - Figure 3-2 
tllustrates the tuning Indicator displays obtained 
when the .associated receiver is properly tuned 

�· TUNING ADJUSTMENTS. 
(1) SINGLE-RECEIVER OPERATION. - The 

need for retuning the associated receiver to com­
pansate for frequency drift can be determined by 
observing the converter tuning Indicator pattern 

(A) and when the associated receiver needs re­
tuning (B or C). 

LEVEL 
CONTROL 

POLARITY 
SWITCH 

DS-1 POWER 
SWITCH 

SHIFT 
SWITCH 

FUNCTION 
SWITCH 

SPEED 
SWITCH FUSES 

3-2 

Figure 3-1. Frequency Shift Converter CV-483/URA-17, Front Panel Controls 
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(figure 3-2). If the pattern departs from that 
In( A) of figure 3-2, retune the receiver. 

(2) DIVERSITY OPERATION. - Retuning the 
associated receivers to compensate for frequency 
drift Is the same as for single-receiver operation. 
HoNever, to prevent interruption of communication 
while one of the receivers is being tuned, set the 
FUNCTION switch of the associated converter to 
TUNE. During retuning, the other receiver-con­
verter combination will operate the teletype printer. 
After the receiver has been tuned, set the conver­
ter FUNCTION switch to DIVERSITY . 

(A) 

CORRECTLY 
TUNED 

(B) 

Step 6. Adjust associated receiver bfo to 1 kc 
for narrow-shift signals or to 2 . 5  kc for 
wide-shift signals. H receiver has age 
switch, tum on. 

Step 7 .  Tune receiver to desired rf signal. Set 
receiver bandwidth to approximately 800 
cps for narrow- shift signals or to approx­
Imately 3 kc for wide-shift signals. 
Tune receiver until strongest beat-note 
Is heard in headphones plugged in re­
ceiver headphone jack. Adjust receiver 
tuning for symmetrical, vertically cen­
tered pattern on tuning indicator (as in 

INCORRECTLY 
TUNED 

(C) 

Figure 3-2. Tuning lndicator Patterns 

f. ILLUSTRATIONS. 

(1) CONTROLS. - The controls used by the 
operator are illustrated in figure 3-1 ru\d 
listed in table 3-1. 

(2) INDICATOR PRESENTATION. - Refer to 
figure 3-2 for tuning Indicator presentations during 

receiver tuning. 

g. MODES.OF OPERATION. - The operator has 
a choice of two modes of operation: 1) single­
receiver operation or 2) diversity operation. 

(1) SINGLE-RECEIVER OPERATION. -
Either converter may be adjusted for single­
receiver Opfratlon, as follows: 

Step 1. 
Step 2 .  
Step 3 .  
Step 4. 
Step 5. 

ORIGINAL 

Turn POWER switch to ON. 
Set FUNCTION switch to TUNE. 
Set POLARITY switch to NORMAL. 
Set LEVEL control to 3 .  
Set SHIFT switch to WIDE if wide-shift 
signals (200 to 10(,0 cps) are being re­
ceived or to NARROW if narrow-shift 
signals (10 to 200 cps) are being 
received. 

Step 8. 

Step 9. 

Step 10. 
Step 11. 

(A) figure 3-2). There are sometimes 
two receiver tuning positions that give a 
proper tuning indication; always select the 
stronger. Adjust audio output of re­
ceiver to 60 milliwatts. 
Set converter SPEED switch to SLOW if 

• 

single-channel teletype signals are being 
received or to FAST if four-channel, time-. 
division multiplex is being received. 
Adjust LEVEL control until pattern fills 
space between upper and lower horizontal 
lines on crt bezel\ 
Set FUNCTION switch to SINGLE . ' 
Teletype printer should be printing pro­
perly. H not, set POLARITY switch to 
REVERSE. 

(2) DIVERSITY OPERA":'10N. - Each con­
verter of the AN/URA-17 is adjusted for diversity 
operation as follows: 

Step 1. 
Step 2. 
Step 3 .  
Step 4. 
Step 5. 

Turn POWER switch to On. 
Set FUNCTION switch to TUNE. 
Set LEVEL control to approximately 3 .  
Set POLARITY switch to NORMAL. 
Set SHIFT switch to WIDE if wide-shift 

3-3 

• 

I 
' 



Paragraph 
3-2a(2) 

NA VSH I PS  94028 AN/URA-17 
OPERATOR S SECJ10N 

signals (200 to 1000 cps) are being re­
ceived or to NARROW if narrow-shift 
signals (10 to 200 cps) are being 
received. 

Step 6. Adjust associated receiver bfo to 1 kc for 
narrow-shift signals or to 2. 5 kc for 
wide-shift signals. If receiver has age 
switch, turn on. 

Step 7 .  

Step 8 .  

Step 9. 

Tune associated receive!" to desired rf 
signal. Set receiver bandwidth to ap­
proximately 800 cps if narrow-shift 

• 

signals are being received or to approx-
imately 3 kc if wide-shift signals are 
being received. Tune receiver until 
strongest beat-note is heard in head­
phones plugged in receiver headphone 
jack. Adjust receiver tuning for a sym­
metrical, vertically centered pattern on 
tuning indicator (as in (A) figure 3-2). 
There are sometimes two receiver 
tuning positions that give a proper tuning 
indication; always select the stronger. 
Adjust audio output of receiver to 60 
mllliwatts. 
Set converter SPEED switch to SLOW if 
single-channel teletype signals are being 
received or to FAST if four-channel, 
time-division multiplex is being 
received. 
Adjust LEVEL control until pattern fills 
space between upper and lower horizon-
tal lines on crt bezel. 

Step 10. 
step 11. 

Set FUNCTION switch to DIVERSITY. 
The teletype printer should be printing 
properly . If not, set POLARITY switch 
to REVERSE. 

Step 12. 
Step 13. 

Set FUNCTION switch to TUNE. 
Repeat steps 1 through 11 for the second 
converter. 

Step 14. Set FUNCTION switch of first converter 
to DIVERSITY. 

3-3. SUMMARY OF OPERATING PROCEDURES. 

a. SINGLE-RECEIVER OPERATION . 

(1) Turn receiver and teletype printer power 
switches to On. 

3-4 

(2) Set converter controls as follows: 

{!!) FOWER switch to On. 

<!!) FUNCTION switch to TUNE . 

(£) FOLARITY switch to NORMAL . 
. 

@ LEVEL control to 3. 

�) SHIFT switch to WIDE (for wide-shift 
signals) or to NARROW (for narrow-shift signals). 

(3) Set receiver controls as follows: 

(!!) Set receiver bfo to 1 kc for narrow­
shift signals or to 2. 5 kc for wide-shift signals. 

<!!) Tune receiver to desired rf signal. 

(£) Set receiver bandwidth to approximately 
3 kc for wide-shift signals or to approximately 
800 cps for narrow-shift signals. 

�) Tune receiver for strongest beat-note. 

�) T\me receiver for symmetrical, verti­
cally centered pattern on converter tuning indica­
tor. (If two receiver tuning positions occur, use 
stronger. )  

(!.) Adjust receiver audio output to 60 
milliwatts-• 

. 

(4) Set converter SPEED switch to SLOW for 
single-channel teletype signals or to FAST for 
four-channel, time-division multiplex. 

(5) Adjust converter LEVEL control until 
pattern fills space between upper and lower hori­
zontal lines on crt. 

(6) . Set converter FUNCTION switch to 
SINGLE. 

NOTE 
. 

If teletype printer is printing garbled copy, 
set converter POLARITY switch to REVERSE. 

b. TO SECURE . 

(1) Turn cimverter POWER switch to Off. 

c. DIVERSITY OPERATION. 

(1) Turn receiver and teletype printer power 
switches to On. 

(2) Set controls on one converter as follows: 

(!!) POWER switch to On. 

<!!) FUNCTION switch to TUNE. 

(£) POLARITY switch to NORMAL. 

�) LEVEL control to 3. 

ORIGINAl 
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(e) SHTFT switch to WIDE for wide-shift 
signals or to NARROW for narrow-shift signals. 

(3) Adjust associated receiver controls as 
follows: 

�) Set receiver bfo to 1 kc for narrow­
shift signals or to 2. 5 kc for wide-shift signals. 
If receiver has age switch, turn on. 

(E) Tune receiver to desired rf signal. 

(Q) Set receiver bandwidth to approximately 
3 kc for wide-shift signals or to approximately 800 
cps for narrow-shift signals. 

(2.) Tune receiver for strongest beat-note . 

�) Tune receiver for symmetrical, verti­
cally centered pattern on converter tuning indica­
tor. (If two receiver tuning positions occur, use 
stronger. )  

(f_) Adjust receiver audio output to 60 
mUliwatts. 

(4) Set converter SPEED switch to SLOW for 
single-channel teletype signals or to FAST for 
four-channel, tlme-division multiplex. 

(5) Adjust converter LEVEL control until 

pattern fills space between upper and lower hori­
zontal lines on crt. 

(6) Set converter FUNCTION switch to 
DIVERSITY. 

NOTE 

• 

U teletype printer is printing garbled copy .. 
set converter POLARITY switch to REVERSE. 

(7) Set FUNCTION switch to TUNE. 

(8) Repeat steps 2 through 6 for second con­
verter. 

(9) If teletype printer is printing garbled 
copy, set converter POLARITY switch to REVERSE . 

(10) Set FUNCTION switch of first converter 
to DIVERSITY. 

d. TO SECURE. 

(1) Turn POWER switches of both converters 
to Off. 

3-4. OPERATOR'S MAINTENANC E. 

a. GENERAL. - Maintenance responsibility of 
the operator is limited to monitoring equipment 
controls and the tuning Indicator during operation, 

TABLE 3-2. OPERATOR'S CHECK CHART 

CONTROL SETTING NORMAL INDICATION 

Receiver power On Indicator light glows. 
switch 

Receiver frequency To desired Audio In headphones or 
control rf signal loudspeaker; pattern on 

converter tuning Indicator 
similar to A In figure 3-2. 

Converter POWER On Indicator light glows. 
switch 

Converter LEVEL --- Tuning Indicator p:.�lern 
control fills space between horl-

zontal lines on crt (see A 
ln figure 3-2) . 

Teletype printer On Teletype printer printing 
power switch readable copy. 
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plus Indicator lamp and fuse replacement. If 
troubles develop in the system that cannot be reme­
died by the specific instructions in the following 
paragraphs, qualified maintenance personnel must 
be notified. 

b. ROUTINE CHECK CHART. - Table 3-2 
outlines checks that should be made in the course 
of normal operation. If indications are other than 
normal, the operator should refer to the opera­
tor's troubleshooting chart, table 3-3. Troubles 
listed in table 3-3 should be considered and 
checked in the order given. 

c. DAILY CHECK FOR CORRECT DIVERSITY 
OPERATION. - When the AN/URA-17 is used for 
diversity operation, a dally check should be made 
by the operator to assure optimum results. 

The signals from both converters are compared 
in the converter to which the teletype printer is 
connected. Failure of one section of the comparator 
will eliminate the selection function and the advan­
tage of diversity operation. To check for faulty 

• 

section In the comparator, proceed as follows: 

Step 1.  Check each converter for single-receiver 
operation per paragraph 3-2g(l). 

TABLE 3-3. COMPARATOR-CONVERTER GROUP AN/URA-17, 
OPERATOR •S TROUBLE -SHOOTING CHART 

TROUBLE SYMPTOM PROBABLE CAUSE CORRECTION 

Indicator light off with Defective Indicator -Replace bulb. Refer to 
POWER switch On. lamp bulb. paragraph 3-4�. 

Replace fuse. Refer to 

Fuse blown. CAUTION and fuse 
replacement, paragraph 
3-4e. -

Interlock switch Tighten the four captive 
open. screws on front panel. 

AC power not on, or Turn ac power on; report 
defective power Input power failure. Check 
cable or connector. power Input cable and 

connectors. 

Still does not light. --- Notify technician. 

No tuning indicator 
Replace fuse. Refer to 

Blown fuse. CAUTION and fuse replace-
display. 

ment, paragraph 3-4_!. 

Tuning Indicator 
Retune receiver. Refer display not centered Receiver mistuned. 
to paragraph S-2e. 

vertically. 

Tuning indicator display 
Converter FUNCTION Set FUNCTION switch to 

centered and of proper 
switch In TUNE SINGLE or DIVERSITY 

amplitude, but tele-
position. position, as applicable. type printer Is locked 

up. 

Tuning Indicator display 
Teletype printer power 
supply defective. 

Notify technician. 

correct, but teletype 
printer runs open. Teletype printer Notify technician. 

defective. 

3-6 ORIGINAL 

• 

• 



AN/URA-17 
OPERATOR'S SECTION 

NAVSHIPS 94028 Paragraph 
3-4c 

Step 2. 

Step 3 .  

Step 4 .  

Step 5 .  
Step 6 .  

Connect receiver (tuned for fsk recep­
tion) to AUDIO INPUT receptacle on one 
converter (see figure :J-3). 
Connect teletype printer to TTY OUT PUT 
receptacle on other converter. 
Set FUNCTION switches on both con­
verters to DTVF.RSJTY. 
F.ner�ize equipment. 
If teletype printer prints readable copy, 
switch receiver and teletype printer con­
nections to converters as shown by 
broken lines in figure 3-3. If teletype 
printer does not print, notify technician. 

NOTE 

If teletype printer prints readable copy 
during one of the preceding tests, the 
equipment may be operated with tele­
type printP. • so connected until techni­
cian can make necessary repairs. 

d. INDICATOR LAMP REPLACEMENT. - To 
replace indicator lamp, unscrew lens assembly from 
the front panel. Release lamp by pressing in and 

turnin� counterclockwise. Insert new lamp and lock 
it in place by pressin� in and turnin� clockwise. 
Reinstall the lens assembly. 

e. FUSF. RF. PLACF.MENT. - Fuses F 1  and F2 
are mounted on the front panel (see figure 3-1).  
Both fuses are 1/2 ampere . To remove, press in 
on the cap, turn COWlterclockwi se, and pull out the 
cap with the fuse attached. Remove and discard 
blown fuse. Insert a new fuse in the cap, insert cap 
in the holder, press in, and turn clockwf se to lock. 
Replenish spare fuses from general stock. 

CAUTION 

Never replace a fuse with one of hl�her 
ratin� Wlless continued operation of the 
equipment is more important than pos­
sible damage to the equipment. If a 
fuse blows immediately after replace­
ment, do not replace it a second time 
Wltil the cause has been corrected. 

f. EMERGENCY MAINTENANCE. - No main­
tenance other than that described in this section Is 
to be performed by the operator . 
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Figure 3-3. Connections between Receiver, Teletype Printer, and Converter Group 
for Daily Check of Diversity Operation 
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PRINCIPLES OF OPERATION 

SEC T I O N 4 
P R I N C I P LES O F  O P E R A T I O N  

4-1. OVERALL FUNCTIONAL DESCRIPTIOI". 

a. GENF.RAL. - The overall function of Compar­
ator-Converter Group AN/URA-17 is to provide a 
link in the receiving end of a frequency-shift com­
munication system. The frequency-shift method of 
communication is a system of automatic code trans­
mi ssion, anti reception, by means of a frequency 
modulated rf carrier. In this system, the mark 
and 5pace portions of the code characters are re­
pr,..:;cnted by· shUts above and below the rf carrier 
frequency . 

The frequency-shift separation employed be­
tween mark and space si1,rnals may be as little as 
10 cycles per second or as much as 1000 cycles per 
second. This scope of frequency-shifts is djvided 
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. 

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 a beat­
frequency oscillator. The carrier-shift then be­
comes an audio frequency-shift of the same number 
of cycles per second . 

b. DIVERSITY OPERATION. - Comparator­
Converter Group AN/URA-17 consists of two Fre­
quency Shift Converters CV-483/URA-17, designed 
for use with two standard radio receivers operating 
in a diversity system. In space-diversity operation, 
the two receivers are tuned to the same frequency 
::�ut the receiving antenna .. are spaced more than 
:me wavelength apart. In frequency-diversity 
)peration, the two receivers are tuned to separate 
'requency-shift carriers (of different frequencies) 
Nhich are simultaneously carrying the same mark-
3pace characters. The advantage of space-diver-
3ity operation for reception of distant signals re­
sults from the fact that a single rf carrier does not 
�enerally fade simultaneously at spots more than 
one wavelength apart. 7he advantage of frequency­
diversity operation results from the fact that fading 
of carriers of diiferent frequencies does not gen­
erally occur at the same time. 

The output of each receiver is connected to one 
Frequency Shift Converter CV -483/URA-17 (here-

4-0 

innfter referred to as the converter) which converts 
the frequency- shift characters into de pulses. 
These de pulses are applied to a comparator cir­
cuit in each of the converters. The comparators 
self'ct the. better or the two input si(nlals for opera­
tion of the teletype printer . The teletype printer 
may be connec;tcd to the output of either converter . 

c. STNG LF.- HECEIVER OPERATION. - Where 
cond itions do not require diversity operation, each 
converter may be used separately with a sin!);le 
receiver for reception of frequency-shift signals. 
In this case, the two converter units may be used 
in two independent communication circuits. 

d. SIMPLIFIED BLOCK DIAGRAM. - The sim­
plified block diagram, figure 4-1, indicates the 
basic functions of convertin� the 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 receiver are converted 
into de pulses by the action of an audio-freque11cy 
discriminator. The de pulses are fed into a loop 
keyer which.opens and closes the de loop of the 
associat�d teletype printer ln accordance with the 
mark and apace characters received . 

The frequency versus mark-space relationship 
shown in figure 4-1 is the most typical . The higher 
frequency represents the mark signal and the lower 
frequency represents the space sif.,rnal. However, 
the opposite is also used, or the tuning and hetero-

. ' dynin� of the signal In the receiver may reverse the 
relationship. When such reversed characte rs are 
applied to the teletype printer, garbled copy results. 
A reversing switch (not shown) is provided on each 
converter to reverse the relation ship when required. 

�· FUNCTIONAL BLOCK DIAGRAM. - F igure 
4-2 is a block diagram representing the principal 
functions of the circuits of the complete equipment. 
Two receivers and a teletype printer are also 
shown, connected for diversity operation. The two 
converters are Identical and one ls shown as a 
single block for simplicity. The receivers may be 
operating in apace diversity or frequency diversity 
on any radio frequency within their ranges. 

The converter circuits represented by the 
blocks are discussed separately in the following 
paragraph s. Reference should be' made to the 

ORIGINAL 
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overall schematic, figure 6-5. For the functions 
of the individual component parts of figure 6-5, 
refer to the parts list, table 7-1, Section 7. 

4-2. FUNCTIONAL SECTIONS. 

.!· GENERAL. - Each converter Is a single unit, 
with the filters and transformers mounted around 
the sides of printed ·circuit boards. Tn_the following 
paragraphs, the converter is covered as three 
functional sections: 1) signal processing circuits, 
2) keyer circuits, and 3) power supplies (see 
figure 4-2). Waveforms at significant test points 
are ilJustrated in table 5-5. Refer to the overall 
schematic, figure 6-5, during the detailed theory 
which follows . 

�· SIGNAL PROCESSING CIRCUITS. - The 
input signal from the receiver is applied to the 
AllDTO INPUT connector J2 (figure 6-5). A center­
tap is provided at STANDOFF E1 for the accom­
modation of balanced inputs. The input transformer 
matches the 8000 ohm Impedance of the bandpass 
filter to the 600 ohm �ine from the receiver. The 
input transformer is encased with the bandpass 
filter In Zl. 

(1) BANDPASS F'LTERS. - The bandpass 
filters attenuate high frequency noise pulses while 
passing both extremes of the shifted audio signal to 
the limiter. Selection of the correct filter for the 
shift-width of the input signal is made by section A . 
of the SHIFT switch, Sl. The narrow filter, Zl, 

• 

is used when the center frequency of the Input sig-
nal !s 1000 cycles per second (cps) with shl.fts of 
5 to 100 cps each side of center. The wide filter, 
FLl, is used when the center frequency of the in­
put signal Is 2550 cps with shifts of 100 to 500 cps 
each side of center. The characteristics of the 

FREQ. SH IFTED 
AF SIGNAL 

f.�liUU 

bandpass filters are given in table 6-2. 

(2) LIMITER. - The limiter holds the output 
level at the detector to within 2 db with fnput•sig­
nals of from 60 mlcrowatts to 60 milliwatts. The 
limiter consists of two 1N538 silicon diodes, CRl 
and CR2, connected in parallel with opposite polar­
ities grounded. These diodes have a very hig-h 
forward resistance to signals below approximately 
0. 6 volt in amplitude. Their resistance is very low 
to siJ.(nals of greater amplitude. Dy maintaining the 
signal level at approximately 0. 6 volt, strong noise 
pulses are removed from the input signal and the 
signal to the discriminator is held at a constant 
level with fading input signals. The limiter output 
is amplified by Ql, a common-emitter amplifier 
that uses the LEVEL control, R4, as a collector 
load. The LEVEL control is used for adjustment 
of the signal level to the discriminator.:;. The sig­
nal level during reception of a narrow-1'!1 1ft signal 
must be higher than when receiving a wide-shift 
signal. The amplified signal is applied to the dis­
criminator through section B of SHIFT switch Sl. 

(3) DISCRIMINATORS. - The discriminators 
are frequency-selective networks that determine 
the frequency versus amplitude slope of the mark 
and space signals. Each discriminator consists of 
two resonant networks with overlapping frequency 
response patterns (see figure 4-3). 

The narrow-shtft discriminator, FL2, Is used 
for signals with shl.ft-wldths of from 10 to 200 cos. • 
The output from terminal 1 of the narrow-shift 
discriminator increases with frequency to a maxi­
mum at about 1200 cps. At terminal 4 the output 
increases as frequency decreases to a maximum 
at about 800 cps. The cross-over point at which 
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Figure 4-3. Discriminator Response Curves 

the voltages from terminals 1 and 4 are equal is 

1000 cps ±15 cps. 

The wide-shift discriminator. FL3, is used 
for input signals with shift-widths between 200 and 

1000 cps. The wide-shift discriminator contains 
two resonant networks with a cross-over frequency 

of 2550 cps :1:40 cps. The output from terminal 1 

increases with frequency to about 3400 cps. The 

output from terminal 4 increases as frequency de­

creases to a maximum at approximately 1700 cps. 

The output from terminal 1 of the discriminator 

ORIGINAL 

is applied to the first mark amplifier. and the out­

put from terminal 4 is applied to the first space 

amplifier. The characteristics of the discrimina­

tors are given in figure 6-1. 

(4) MARK-SPACE AMPLIFIERS. - The first 

mark amplifier, Q2, is common-emitter connected. 
Fixed base biasing is provided by Rll and R12. 

The MARK GAIN control. R96, provides adjustment 

of the signal gain by controlling degeneration in the 

emitter circuit. The mark signal is coupled from 

the collector of Q2 to the base of Q4. the second 
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charges Cl9 and C20 through CRlO which clamps 
the signal to ground. The signals are combined 

again through R45 and R46. By clamping both the 
mark and space signals separately and then recom­
bining them, the signal axis is automatically placed 
at ground potential: The signal is coupled to the 
comparator through the FUNCTION switch, 84. 

(3) COMPARATOR. - The main function of 
the comparator is to compare the strength of sig­
nals from the two receivers during diversity 
operation, and allow only the stronger signal to be 
applied to the de limiter. The comparator con­
sists of GR14, GR15, CR16, GR17, R54, anq R55. 
In diversity operation, two converters are used 
with two receivers for the operation of a single 
teletype printer. The signals are compared at the 
comparator in each of the converters (see figure 
4-5), with the stronger signal being applied to the 
de limiter. The FUNCTION switch, 84, on both 

converters must be placed at DIVERSITY. The 
teletype printer may be connected to either 
converter. 

TO FROM 
CONVERTER "A" THE D( ..,. _ ___, 

-LG--�:
v 

----
--
�
-�-,
_
a
_

v 
-20V 

FROM 
CONVERTER "8" 

CRI6 

- L[( ��2ov _.�._---it-+_2_ov_ 
CR 17 -20V 

. 

-l8V 

CRI4 

LIMITER 

CR15 -20V 

Figure 4-5. Comparator G ircuit, 
Simplified Schematic Diagram 

R58 
22K 

RS4 
33K 

R55 
33K 

In figure 4-5, the peak amplitudes of both input 
signals are equal but the signal from converter A 

contains noise. The signal from converter B has a 
constant peak value of ±20 volts and will develop a 
greater voltage across R54 and R55. This places a 
reverse bias of two volts on CR14 and GR16, pre-

ORIGINAL 

venting converter A from actuating the de limiter. 
The FUNCTION switch, 84, has two other positions, 
SINGLE and TUNE. In the SINGLE position, the 
positive mark pulses cause CR16 to conduct and 
negative space pulses cause GR14 to conduct. In 
the TUNE position, the signal input to the de limiter 
is removed while the receiver Is being tuned. A 
small, positive voltage is applied to the de limiter 
input by R56 and R57 to lock up the teletype printer 
during the interruption in the input signal. Without 
this positive voltage, the teletype printer would run 
open. 

(4) DG LIMITER. -The de limiter, Ql3, Q14, 
Ql5, Ql6, and as.sociated circuit, is a class B push­
pull circuit which supplies approximately 20 db of 
post-detection limiting and aids in proper operation 
during reception of signals containing strong noise 
pulses. The signal from the comparator is applied 
simultaneously to the base terminals of Q 13 (an npn 
transistor), and Ql5 (a pnp transistor). t\ positive 
mark signal causes Ql3 to conduct but cuts off Q15. 
The collector of Ql3 is direct-couplt.>rl to the base of 
Q14. The 'signal is phase-shifted 180 degrees by 
Ql3, causing Ql4, a pnp transistor, to conduct and 
deliver a strong positive signal at its output. A 
negative space signal causes Ql5 to conduct but cuts 
off Ql3. The collector of Ql5 is direct-coupled to 
the base of Q16 (an npn transistor), and because of 
the 180 degree signal voltage phase-shift, Ql6 con­
ducts and delivers a strong negative signal at Its 
output. The de limiter controls the switching action 
of the loop keyer. 

(5) LOOP KEYER. - The function of the loop 
keyer, Ql7 1 Ql8, and associated circuit, is opera­
tion of the teletype printer loop relay. The teletype 
printer loop keyer circuit consists of a 120 volt de 
power supply 1 a relay winding, and a variable 

• 

resistor used for adjusting the loop current to 60 
rna (see figure 4-6). The 120 volt de at J6 ts 
applied across Ql7, QlB, and Ru7 in series. When 
a positive (mark) signal is applied to the base of 
QlB, the forward base-emitter bias of QlB is in­
creased and Ql8 conducts heavily. The heavy 
emitter-collector current in Ql8 causes the emitter 
of Ql7 to become more negative and Ql7 conducts, 
closing the teletype printer keying relay. When a 
negative (space) signal is applied to the base of Ql8, 
the forward base-emitter bias is reduced. This 
lowers the emitter-collector current of Q18 and the 
forward base-emitter bias of Ql7, opening the tele­
type printer relay. The relay remains open until 
another positive (mark) signal is applied. Diode 
CR19 prevents a large emitter-base voltage (caused 
by an increase in the emitter-collector resistance 
of Q18) from damaging the emitter junction of Ql7. 
Diode GR18 prevents the teletype power supply 
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