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FIGURE 2-Upper-left section 
of 23AGU RDS opened tore­
veal components and cables 

accessible for servich1g. 

unit and bulkhead for servicing . Even with this amount 

of clearance servicing was very di fficult . In the 23AGU 
design the rear of the switchboard is completely en­

closed, uni ts and sub-assemblies being mounted eithe r 
on hinged doors w hich swing outward , or on drawer 

sl ides which pull out f rom the f ront as shown in figures 

3 and 4. By employing th is type of desig n the enti re 
switchboard can be mounted with the back flush with 

the bulkhead and still provide complete access to all 

components and cabl ing from the f ront. 

It will be recalled that in the 2 3A FL there were pro­

visions for only 5 radar systems, whi le in the 23 AGU 

this number has been increased to 6 as shown in fig ures 

5 and 6. The change from 5 to 6 inputs is the result of 

a trend toward increasing the number of sources of radar 

information. Present plans indicate that future sh ip­

board systems will make use of a ll 6 channels. In addi-

v 

'tion to th is change, the order-switch circui t has been 

mod ified to use 6-volt incandescent lamps in lieu of 

I t 5-volt neon lamps. There are two basic reasons for 
this change; it increases the intensity of the order lights, 

and precludes the possibility of e rratic operat ion of the 
order lights when grounds and other irregulari ties are 

present in the ship's power circuits. Such irregulariti es 

in the power circuits on some ships caused the order 

lights to g low even when the order switch was off. 

Inasmuch as 36-speed OSC and 36-speed antenna­

informa_tion are required only for the VF repeater, 

ti11S mformat10n has been made available at only ten of 

the output circu its. Relays are used to sup ply the OSC 

for these ten outputs, although relays have hithe rto been 

frowned upon for shipboard use because shock will 
often cause them to open. However, these OSC relays 

are so a rranged in the circuit that there can be only a 

,. 

FIGU RE 3-Close-u p 11iew of a 
section of the pa11el sho11111 in 
figu re 2 . D espite the large 
milOIIJlt of wiring and cables on 
Jhis panel, replacement of elec-

trollic components is not 
di!Jimlt. 

momenta ry interruption to the OSC circuits during 
shock. The use o f the relays permitted considerable 

saving in space and also permitted the radar selector 

switd1es to be shortened so that they could be front­
panel-mounted without additional support at the rear. 

In the early model (23AFL) RDS there was no pro­

vision for interconnecting any I FF equipment. How­

ever in the 23AG U it was decided to add an extra deck 

to ten of the radar selectors to further correlate IFF 

and search information. An examination of the wiri ng 

d iagram (fig ure 5) shows that the leads from th is extra 

switch deck are broug ht out to terminal boards and thus 

can be used to swi tch IFF indicator consoles simul­

taneously with repeaters either by means of motor 

dr iven selectors or by relays. With this arrangement the 

design of the RDS should not become obsolete by pos­
sible future changes in I ff requirements. 

F igure 6 shows an additional input to channel 6 
from a crystal calibrator. The intention of this feature 
is that a standard Model TS-358j UP Crystal Range 

Calibrator may be patched into the coaxial jacks appear­

ing in the front panel (shown in figure 7) and the 

trigger and range marks from the calibrator can be 

transferred to the entire repeater system. By utilizing 

th is featme the range-mark circuits of every repeater 

can be adjusted to match a standard range mark so that 

all repeaters wi II be in agreement on the correct range. 

Another improvement in the 23AGU is the provision 

for switching rapidly, in case of trouble, from regular 
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FIGURE 4-0 ne of two sliding d rawers, ·containing tbrel! 
I ' ideo amplifiers, removed f rom tbe main frame. N ole 

!he neat and compact assembly of components. 

video and trigger lines to a lte rnate video and trigge r by 
means of the front panel switches, as shown in figure 7. 

The circu it setup to provide for these switches is shown 

in the wiri ng d iagram, fig ure 5. 

In connection wi th the bui lt-in vacuum-tube voltmeter, 

the 23 AGU has a probe on the input cable and both 

50-volt and 5-volt scales to allow measu rement of 

trigger voltages as well as video voltages. It is antic i­

pated that a retroactive field change to the 23 AFL 

vacuum-tube-voltmeter circui t will add the same fea~ures 

to that egui pment. (See ELECfRON, April 1946, page 
6.) The use of the probe pe rmits eas ier checking of 

incoming and outgoing pulses, both video and trigger, 

as well as s ig nal tracing within the eguipment itself. 

In the original model (23AFL) , the synchro-ampl ifier 

power switch and the synchro-amplifier selector switch 
we re two separate units . This was done because one 

standard switch had a 4 5-deg ree t hrow whereas the other 
standard switch had a 90-degree throw, and the re was 

insuflicient time avai lable to design a practical method 
of coup ling the two. O perationa lly, the power and signal 
circuits should be switched simultaneously ; therefore, in 

the new RDS, a s ingle switch was designed for th is use. 

The 23AGU employs type EL fuse holders and 

standard cartridge fuses throug hout, whereas in t h~ 

23AFL there are three types of fuses and fuse holders. 

This is not an improvement electrically, but the stand­

a rd ization has simplified the stocking of spare parts. 

From the standpoint of installation and servicing, the 

cable cnt rancc::s p rovided In the 23AGU (figure 8) per­

mi t weater flexibility t han was possible w ith the 23AFL, 

,-,hi:.:h restricted these entrances to the bottom of the 

unit. The standard terminal designations, which are 

used in the 23AGU and which a re based on the Dic­

tionary of Standa rd Terminal D esignations, also aid in 

servicing. 

Wh ile the 23AFL d id not include a gyro compass­

synchro amplifier output dev iation alarm, it con tained 

p rovisions for energ izing t he alarm circuit f rom a relay 

.in the synchro amp lifiers. The a la rm circuit was ener­

g ized on ly whe n the 115-volt gyro reference bus to the 

synchro amplifier fa iled or was cut off. The 23AGU is 
provided with a built-in deviation alarm which wi ll ener­
g ize the alarm system whenever an error of approxi­

mately 3 degrees or more exists between the gyro com­
pass signals and the output of the synchro amplifier, o r 

when th e re is a fa ilure of either the 1L 5-vol t gyro 

compass reference bus o r the amplified OSC re ference 

bus. 

The preced ing paragraphs constitute a summary of 
the major improvements incorporated in the 23AGU 
Rada r Distribution Switchboard. It should be noted 

t hat from the standpoint of performance both models 
are comparable, as shown by typical video response 
curves, fig ure 9. However, t hese changes are refi nements 

which should make insta llation, operation, and main­

tenance easier. 

TABLE I- A Com pariso11 of certain feat/Ires of the 
M odels 23AFL and 23AGU R.adar Distrib11tion 

StVitchboards. 

lTEl\11 23AFL 23AGC 

Access for servicing F ront and rea r 
Ra d arinputs 5 

Front onlv 
6 . 

Order lights eon, 11 5-volt 

36-speed own­
ship's course 

36-speed antenna 
train 

Inca ndescent , 
6-8 volts 

T o all repeaters To 10 repeaters 

IFF switching 
provision s 

Calibration 
provis ion s 

Regu Ja r / Em ergency 
swi tching 

Vacuum-t ube 
voltmeter 

Size 

Weight 
Synchr o amplifier 

power and signal 
selection 

Fusing 

Deviation a la rm 

Coaxia l cable 
entrances 

Multi-conductor 
cable entrances 

T o all repeaters To 10 repeaters 

None 

None 

Video onl y 

Checks video 
on ly 

72" high, ~8" 
wide, 
26" deep 

2160 pounds 
2 separate 

switches 

T ype 3AG a nd 
2 t ypes o r 
ca rtridges 

Relay in 
synchro 
amplifier 

Bot tom only 

Bot tom only 

For 10 repeaters 

Input on chan nel 6 

Video a nd trigger 

Checks video a nd 
t rigger 

70" ,high, 48 " 
w1de, 22" deep 

1545 pounds 
I swi tch 

Standard car tridge 
throughout 

Separate unit, made 
part o r 
switchboard 

Bottom o r eit her 
s ide 

T op or either s ide 
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RESTR ICTED 

RADAR DISTRIBUTION 
SW ITCHBOARD 

FUNCTIONAL WIRING 
DIAGR AM 
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·':"0::'·.~ RE 10 F 338 F 

f iGU RE '\ - Pclr/ I of the jllllt'lional wiring dit~gram 
of tbe m odel 23AGL' f?{)S Di.fll'ib111ion Su•itcbboartl. 
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FIGUR: 6- Part 2 of the ftmctiOJ_lal wiring diagram of 
the model 23A GU Radar Dtstnb11tion Switcbboard. 

FIGUR E 9-Cbart 
showi11g cow pa risou 
o f 11 i d e o res p o 11 s e 
w rves of the model 
23A GU and the model 
23AfL Radar Di.rlri­
btttion Su>itchboards . 
Curves A, B and C are 
117/11111/IIJJ/1 j111/, t/Jltf 

m id-gain res{Jertit,ely 
on !he 23A GU. C11n1e 
D is tbe respo11se of 

tbe 23AFL. 
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FIGURE 7- l n P"' Selector 
Switch Pam/ intbe model 
23AGU RDS. T hese are 
tbe video and !rigger se­
leclor swilrhes med for 
11ormal or al!emale in­
p111s. Note that switch No. 
6 ha_s a third position, 
" Caltbrate", which is 11sed 
to ohtai11 calibration range 
marks and ln gger 1'0 /lages 
from a slandard crystal 

ralibralor. 
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fiGURE 8-Left-front VJew of model 23AGU RDS 
JIJoUJi?lg coaxial cable entranceJ on left Jide . Similar 
e11tranceJ are available 0 11 the right Jide of tbe cabinet. 

CAUTION NAMEPLATES FOR TDQ 
The Bureau has received numerous reports of damaged 

antenna cables or connectors as a result of removing the 
r-f unit from the TDQ t ransmi tter without first discon­
necting the antenna. To warn techn icians of this situa­
tion new nameplates have been procured wh ich carry the 
words " Caution- Remove antenna connection before 
withdrawing this r-f unit". These are put on the panel 
in place of the ANTENNA COUPLING (G) and PA 
TUN ING (F) nameplates. 

These new nameplates have been shipped to the vari­
ous electronics pools and a ll activities that have TDQ's 
should requisition them from the nearest Electronics 
Officer. M ake this change now and avoid needless dam · 
age to your equipment. 

• 
ARMATURE REPLACEMENTS 

T he attention of the Bureau has been directed to the 
numerous requests received for replacement armatures 
for various elect ronic equipments. Supply depots, in 
particular, have subm itted requisitions for large quan ­
tities of armatures. 

Existing conditions make it impractical to fill most of 
these requests. The p rocu rement of armatures or other 
parts for old models is expensive and usually involves 
excessive delay d ue to re-tool ing, etc. Also some manu­
facturers cannot be interested in such production, and 
others charge excessive prices because of the reorganiza­
t ion of their facil ities needed to produce obsolete models. 

Tenders and naval shipyards are equipped to repair 
most types of elect ronic equipment including motor­
generators. Where it is not practica l to replace essential 
eq uipment wi th modern types , repair of the fail ed arma­
ture shou ld be effected in the fie ld. 

All failed arts that are replaced by new or repaired 
· 1 ld bp turned in to repair activities for recondi-
Items s 10u e . . 
· . 1 e of parts useful m the repair of othet 

t10mng or sa vag . 
· -

1 
·t Tlus a limited quantity of replacement Simi ar um s. 1 . 
· be available from salvaged eqUipments 

parts or, umts may ' . . 
f · ents removed from decommissiOned ves-or rom equ1pm 

sels. 

A d
. 1 a ll activities shall arrange to repair and 

eeoc wg y . d' . . 
. d f .1 d rts and shall 111 tcate on any requJSJ-rewtn a1 e pa , . . 

· f d d to supply sources that such repa1r IS twns orwar e . . . . 
. 'bl d tl at replacement 111 kmd JS essent1al. 1mposs1 e an 1 

• 
TRANSDUCERS FOR THE NJ 

M d I NJ 
~ -4 -6 -7 and -9 sonar equipments o e s - :>, • • 

· · II d the type 781 38 transmi tting transducer 
ong ma y use . . . 
and the 78139 rece1vmg transd~cer. _Fadure reports re-

. d b tl Bureau indicate excess1ve failures of the ce1ve y 1e 
78139 transducer as compared to the 78138. Preliminary 
. · t' conducted by the contractors and by the mvestiga 1ons 
Bureau indicate that the 78138 transmitting transducer 
could be substituted for the 78139 receiving transducer 
without serious Joss in performance. Accordingly, 
authorization for the substitution w_as given in Septem­
ber, 1945. To date all reports received from the field 

have supported the results d~term~ned in the preliminary 
investigations. Since insufficient t1me has elapsed to per­
mit final determination of the effectiveness of the sub­
stitution, all activities and cognizant ship 's personnel 
are requested to report promptly any instance of unsatis­
factory performance to the Bureau of Ships. 

• 
COUNTERMEASURES EQUIPMENT 

DECLASSIFIED 
Torpedo and Sonar Countermeasure equipments have 

been assigned new classifications as follows: 

NAJ Beacon Mark 1 

NAJ Beacon Mark 2 
NAE Beacon Mark 1 
NAE Beacon Mark 1 Mod 1 

NAE Beacon Mark 1 Mod 2 
NAE Beacon Mark 2 
NAE Beacon Mark 2 Mod 
FXP 

• 

Unci. 
Unci. 
Con f. 
Con f. 
Con f. 
Con f. 
Con f. 
Con f. 

WFA AND NGA TRANSDUCER BOLTS 

Current instructions require that Ys inch diameter 
nickel-copper cap screws having a yield point of 20,000 
pounds per square inch be used to fasten Model WF A 
or NGA sounding transducers to the hulls of submarines. 
These instructions have been changed to require that 
Ys inch diameter studs, lock washers, and nuts made 
from nickel-copper (specification 46M7 ) be used instead 
of cap screws. 

MORE ABOUT POOR TUBES 
The dome and topside projector of the Model WF A 

submarine sonar equipment installed aboard the USS 
/rex were replaced. The equipment was checked while 
the ship was underway, and the performance of the 
WFA was not all that it should have been. T esting the 
tubes in the equipment showed that many of them had 
very low transconductance. Replacing these tubes with 
good ones imp roved the performance of the gear 
immensely. 

This condition is similar to that encountered aboard 
the Odax and reported on page 32 of the Aug ust 
ELECTRON under the title "How Good Are Your 
Tubes?". It is desired at this time to call attention to 
and emphasize the recommendations made in the earlie r 
article . 

-E.F.S.G. 

• 
WCA VERSUS WFA 

Tests were run to compare the operating ease and 

re lative performance of the Models WCA and Wf A 
submarine sonar equipments. The equipments used in 
these tests were aboard the USS Odax (SS-484) , the 
USS R eq!lin (SS-482) and the USS Clamagore (SS-347). 
Each equipment was checked and tuned up to insure 
that it would perform at its best when the underway 
tests were made. O nly men who were highly tra ined in 
the operation of these equipmcnts were used to operate 
them and evaluate their performance. 

It was everyone's opin ion that the \'<IF A was definitely 

easier and simpler to operate. Bearing accuracy with the 
WfA was at a ll times within y2°, and the operators had 
this accuracy, as a result of the BDI action, on a ll bear­
ings taken. The WFA operators suffered no fatigue due 
to t raining. O n the other band , the bearing accuracy of 
the WCA was not bette r than within 1° , and. an operator 
had to be very good to obtain consis tent accuracy in hi s 
bearings. Also, the WCA operato rs were beginning to 
ti re after an hour of constant reporting. 

Echo ranging with the \Y! f A was more definite than 
with the WCA due to the f P< C; rding ?.Cti~ of the d1emi&.l 
recorder. The WCA failed ..: comp.ete'ty to give echo 
ranges below 400 yards du :: to the fact that the k~yi ng 
pulse was about 150 yards long, and reverberations 
masked the target. The WF A had no trouble in g iving 
constant ed10es at ranges down to 100 yards. The WCA 
can also g ive ranges down to 100 yards, but th is requi res 
constant d1anging of the keying length. The WF A does 
this automatically, which is advantageous. 

The simplification of the switching on the WF A be­
came apparent when the men who were operating the 
WF A changed over to the W CA. All agreed that the 
WFA was simpler to operate, especially when keying. 
W hen operating the WCA to obtain a one-ping range, it 
is necessary for the operator to " flail" to get on target and 
set his switches for a ping. Then he must be careful 
that only one ping g6es out. The WF A has the advantage 
of having to operate only one switch for ping ing. The 
equipment can be put on target bearing with a minimum 
of effort, and kept on· bearing while ranging . It is no 
trouble to send out one ping and be certain that only one 
p ing will go out. 

During echo ranging on far targets (3000 yards ) the 
WF A gave better results. H aving a record of the echo 
on the chemical recorder of the WF A is advantageous. 
Both the WCA and WF A gave reliable echos on ranges 
over 3000 yards. However, the WCA gain had to be 
run very high , with attendant noise causing operator 
fatigue. The WFA was quieter due to the RCG 
(reverberation-controlled-gaill) circuit. 

The QC head o f the WCA, putting out about 400 
watts of energy, showed no apparent advantage over the 
W F A head which puts out about 100 watts. For the 
tests the Q C head of the \X!CA and the bottomside head 
of the WF A were used . 

- E.F.S.G. 

Bureau Commeut: This one bouquet among the bunch 
of b rickbats is appreciated by the Bureau . The Wf A, 
being a later model submarine sonar equipment, should 
certa in! y outperfo rm the earlier WCA. 

PANEL METER 10 107 
The scale of the meter wh ich is mounted on the front 

panel o f the Navy type CRV-43067 Transmitter-Receiver 
is calibrated in arbi t ra ry units. T he basic range of all 
such mete rs is one mi lli ampere and, although some of 
the meter scales are marked "D C Mi II iamperes" , this 
marki ng shoul d be disregarded . Some scales a rc marked 
0· 5-10 and othe rs are marked 0 -.'i-1.0, but for the cle­
Acctions referred . to in the MAR instruction book 
(NavShips 900,719) all these meters should be used as 
thoug h the scale read 0-5-10. 

() 

0 z 
11 

0 
m z 
-t 
)> 
I 

-



_J 

<( 
1-z w 
0 
u_ 

z 
0 
(.) 

PROHIBITION 
Unless you want a good case of "sonar dome," don't 

drink "NRL #56," a solution containing methanol and 

used as a filling liquid for certain sonar domes and 

transducers. In view of the circumstances of a recent 

fatality caused by drinking NRL #56 it is imperat ive 

that existing safety precautions be emphas ized. 

The story on N RL #56, together with the recom­

mended safety precautions, a re contained in Article 14.4 
of the Sonar Bulletin. In this connection, the instruc­

tions that "'all containers containing methanol must bear 

the stenciled warning: POISONOUS, INFLAMMABLE, 

DO NOT APPLY T O SKI " must be const rued in the 

broadest sense. This means that t he inst ructions must be 

applied to equipment as well as shipping and storage 

containers containi ng even highly-diluted solutions of 
methanol. 

• 
VHF / UHF REMOTE CONTROL UNITS 

The Navy type 23445 Remote Channel Selector Unit, 

the 23497 Selecto r Control Unit and the 20409 Power 

Supply Unit have been developed to operate in variou~ 
combinations. In conjunction with other elect ronic units 

they provide standard, although flexible, remote control 

systems for VHF j UHF communication equipment. 

The principa l function of any of the various systems 

employing any or all of these units is to permit rapid 

selection of pre-set frequency channels at stations remote 

from the points of installation of the equipment. These 

units, when operated in conjunction with a type 23496 

Control Indicator Unit or type 23500 Radiophone Unit, 

also provide several additional facilities. One of these "is 

the remote release, where desired, of silencing or squelch 

circuits in the receiving equipment ; another is for remote 

push -to-talk operation of composite transmitting-receiv­
ing eguipments. 

Remote control indicator systems are genera lly used 

with two types _of installations. One type of installation 

involves the control of only a receiver, such as the 

Model RDZ, RDR or simila r. This type uti lizes one 

23497 Selector Control Unit and from one to four 23445 

Remote Channel Selector Units andj or 23496 Control 

Ind icator U nits, depending upon the number of remote 

station units to be controlled. In the second type of 

installation the equipment serves for ~on_trol of a trans­

mitter-receiver such. as the MAR or Similar . . The same 

basic units are requi red as with the fi rst type, w ith the 

addition of a 20409 Power Supply Unit. The power 

supply unit ·is used to supply the powe~ required by the 

change-over relay in the cont rolled eqUipment, and also 

to supply power to the remote stations normally supplied 

by shipboard transmi tters. 

It should be noted that the type 23492 Remote Chan­

nel Selector Unit was authorized to be used with the first 

h d RDZ receivers in lieu of the No. 23497 t ousan 
Selector Control Uni t and 23445 Remote Channe l Selec­
tor Unit until these latter uni ts became available. 

• 
SP ANTENNA COUNTERWEIGHTS 

When the six-foot SP radar antennas were fir~t shipped 

to install ation activ ities, they were not equipped with 

counterweigh ts. It soon became apparent that, with­

out counterweights, a cond ition of unbalance existed in 

the train ax is. Installation activities were advised to 

fabricate counterweig hts and install them on a ll six-foot 

SP antennas. Counterweights have been manufactured 

recently by the equi_p~e~t manu ~~cturer_ an_d d istributed 
to naval repair activ1t1es 111 quant1t1es as 111d1cated below: 

10 Philadelphia Naval Shipyard 

10 Boston Naval Shipyard 
New York Naval Shi pyard 

1~ Mare I sland Naval Shipyard 
P uget Sound Naval Shipyard 

; Naval Supply D epot, Oakland, Calif. 

5 Naval Supply Depot, Mechanicsburg , Penna. 

Radar personne l of SF-equipped ships experiencing 

unsatisfactory performance with the p resent coun,ter­

weig hts shou ld contact the Electronics Officer at t he 

nearest of the above-mentioned activities and request 

that new ones be insta lled . 

• 
FLOODING OF RADAR ANTENNA 
ASSEMBLIES 

Information received by the Bureau indicates that 

many ships are experienci ng trouble because of the flood­

ing of their Model SS radar antenna assemblies during 

post-repair dives. T o minimize recurrences of this 

trouble, it is suggested that a general procedure be set 

up by all submarine repair activ ities which wi ll insure 

their conducting air-pressure tests on subma.rine radar 

installations prior to post-repair dives. 
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