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ABSTRACT

Four units of a Remote Control-Indicator System for use with the Model
RDZ, Model MAR, and Model RDR radio equinments were type tested and analyzed
by the Laboratory to determine their compliance with governing specifications.
In addition, the various units of the system were used, as reguired, to
make 2 system check with the controlled equipments (Models RDZ and MAR),

The performance and design of the four units was, in general, satis-
factory, both in mechanical and electrical features, with several exceptions
specifically listed below. Elimination of these deficiencies in design
should give the performance reguired by governing specifications and
satisfactory operation of the equipments for their application in the Naval
service,

The deficiencies in design apnarent from the tests were: (a), intro—-
duction of hum in the Model BRDZ receiver when connected to the CQC-23497
Selector Control Unit; (b), excessive supply voltage from the CQC-23497
Selector Control Unit to the silencer relay of the CRV-491481 Remote Control
Adapter; (c), "soft" shock mounts and insufficient cabinet reinforcement
on the 0QC-23497 Selector Control Unit and the €QC-20409 Power Supply Unit;
(8), "soft" contact springs in the K102 relay of the CQC-23497 Selector
Contrel Unit; and (e), improper filter location and design in the CQC-23497
Selector Contrel Unit.

The Bureau of Ships has been advised by. the Laboratory that these
deficiencies exist, together with recommendations for théir correction.
In all instances, with the exception of (e), action has been taken to
eliminate these conditions. The deficiency in filter design is discussed
in this report, together with a discussion of methods of improving filtering
for particular installations that require it.

In 2ddition to recommending the design changes stated above, the
Laboratory is submitting in this report a recommendation that the Radio
Materiel Schools and technicians of the Fleet be advised of certain opera-
tional techniques in connection with the Femote Control-Indicatoer System,
particularly the use of the silencer and antenna controls of the MAR/RDR
equipments.
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PLATE 1., Front Oblique View, Tynme 0QC-23445 Remote Channel Selector Unit
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FLATE 3. &ear View of Front Panel, Type CQC-23445 Remote Cnannel
Selector Unit.

FLATE 4, Front Oblique View, Tyve CQC-23497 Selector Centrol Unit.
TLATE 5. Interior View, Type 00C-23497 Selector Control Unit.

PLATE 6. Ohlique Interior View, Tyne CGC-23497 Selector Centrol Unit,
R-F Filter Block Cecver Removed.

PLATE 7. Interior View, Tyne CQC-23497 Selector Control Unit with
Relays Xemoved,

PLATE 8, Side View, Stenmning Switch (K-105)
PLATE 9. Bottom View of Relay Chassis, Type CQC-23¢97 Selector Centrol Unit.
FLATE 10. Front Obligue View, Tyve 0QC-20408 Power Suroly Unit.

FLATE 11. Interior View, Tyve CAC-20409 Fower Supvly Unit.
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PLATE 12. Interier View, Tyve 00C-20409 Fower Sumnly Unit with Filter
Condensers Removed,

FLATE 13, Bottem View of Chassis, Tyve €30-20409 Fower Suonly Unit,

PLATE 14, Bettom View of Cabinet, Tyne CQC-20409 Fower Suvnly Unit and
Type CQC-23497 Seleetor Contrel Unit,

PLATE 15, TFront View, Tyne C2V-291481 Remote Contrel Adanter Mounted on
Cover Flate of Model MAR radie Egulvment.

PLATE 16, Type CEV-4191481 Remote Control Adepter Tisassembled Showing
Component Assemblies.

PLATE 17, Type CRV-491481 Remote Control Adapter Iigsassembled Showing
Filter Commonents and Terminal Beosrds,

TLATE 18, Gravsh Showineg &% Isolation Chasracteristics of EDZ Receiver
Audio Line due to B-F Filters in Tyme 23497 Selector Control Unit.
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INTRODUCTION

1. Four preproduction units of a Remote Control-Indicator System, to De
used with the Model RDZ and Model MAR/RDR radio equipments, were submitted
to the Laboratory for anaslysis and type tests as required by Bureau of
Ships specification 16C11(RE), reference 1, and Bureau of Ships problem
assignment, reference 2. Three units of the system, submitted dy the
Admiral Corporation under Contract N5sr-759, bear etched name plates having
the following type nomenclature:

Type CQC-20409 Power Supply Unit
Type CQC-23445 Remote Channel Selector Unit*
Type €QC-23497 Selector Control Unit

¥ This title is used throughout this report, as it also agrees with the
nomenclature of reference 3, It should be noted, however, that the title
"Channel Selector—Indicator Unit" is assigned to this unit by reference 1.

The fourth unit of the system, the Type CRV-491481 Remote Control Adapter,
was submitted by the RCA Manufacturing Company under Contract NSsr-13646.

2. Reference 2 specifically requested that the Leboratory conduct certain
mechanical and electrical tests and that the Leboratory advise the Bureau

of Ships on several design features of the eguipment. The Laboratery

has complied with this request and has reported the results of these tests

in conferences, and by written and oral reports to the Bureau. Tests
specifically required in paragraph 4-F of reference 1 were also made at

the Laboratory, and results have been reported orally to the Bureau. In
2ddition, the Laboratory has made a detailed analysis of the many complex
circuits utilized inthe various units of the Remote Control-Indicator -

System, in order to determine their functional and performance characteristies,

3. This report should not be considered as reporting all of the activity

of the Laboratory in connection with this problem, but only as a summary

of the significant results of the mechanical and electrical tests authorized
in references 1 and 2, plus 2 discussion and anaslysis of the circuitry

of the equipments only in so far as necessary to report any deficiencies
found daring the type tests,

TESTS AND RESULTS

Type I. System Test — Model RDZ Receivey, 0QC-23497 Selector Control Unit,
CQC-23445 Remote Channel Selector Unit.

4. A test was made of the Remote Control-Indicator System as used with a
Model RDZ radio receiving equimment., This is a Type I System as specified
in reference 1, consisting of the controlled receiver, Model RDZ, the
0QC-23445 Remote Channel Selector, the CQC-23497 Selector Control Unit,

and a Nevy Type 23211 Rediophone Unit, connected as outlined in the Systems
Instruction Book, reference 3. Reference 3 also contains & detailed
description of the function and circuit design of all units of the Remote
Control-Indicator System used in the RDZ systems test, and for this reeson
no descriptionof circuit functicn or design is given in this report.

SRR 1
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5. The various functions of the system were checked including the selection
of pre—-set chennels of the Model RDZ receiver from the remote station,
remcte indication of channel setting and "Local" operation, remote release
of the receiver silencing circuits, and remote Ypush-to-talk! operaticn

of a composite transmitting-receiving equipment. All of these functicns
were performed satisfectorily by the equipments; however, it was cbserved
that excessive hum (ebout six milliwatts with AVC "on") was being introduced
into the audio output of the Model RDZ receiver,

6. It was found that the scurce of this hum interference was in the
receiver silencer e¢ircuits. 'When the Model RDZ receiver was used in cen-—
juncticn with the Remote Contrcl-Indicator System, with the silencer
cperating, the silencer remcte centrol lines were connected tec either side
of the cathode biasing resistor (R-250, reference 6) of the silencer emplifier
(V-210A, reference 6). The remcte silencer lines were connected to the
Selector Control Unit through o Type TTHFA-10 cable, together with the
remote audio lines and the remote Autctune lines which supply the 115-velt
alternating current for the Autotune motor. The inductive coupling between
the remcte silencer lines and the alternating current supply lines was
apvarently sufficient to introduce an appreciasble 60-cycle voltage tc the
silencer amplifier (V-210A, reference 5). This veltage was amplified to
produce four to six milliwatts of hum outout in a 600-ohm load on the
remocte audio line under conditions of normal overstion.

7. Reference 6 records the recommendaticn of the Laberatery for a circuit
modification of the Model RI'Z receiver tc an arrangement where a single
remote silencer line is used at ground potential, eliminating the pcssibility
of inductive hum pick-up in the remote silencer circuits. JFer operaticn
without the silencer, the remcte line is disconnected entirely (by means

of the AVC switch) eliminating the possibility of hum pick-up under this
condition of operaticn. In effect, the chanze is in the arrangement cf

the cathode biasing resistors of the silencer amplifier (V-2104, reference 6)
and the peint 2t which the remote silencer line is connected to these
resistors. The Contractors for the Mcdel RDZ and Model RDZ-1 receivers

have gince incerrorated this modificetion in production; hewever, early
deliveries of the former may require correcticn in the field.

Test of Filter Networks in CQC-23497 Selecter Control Unit.

8., Tests were made to determine the effectiveness of the r-f filter bleck
in the Selector Control Unit (see Plate 6). These filters are inserted in
a1l of the lines connectinz the Selector Control Unit and the associated
receiving equinment (with the exceoticn of the ground line carried in the
intercennectinz cable). It was assumed for the tests cof these filters

thet 211 voltagzes would be generated external to the Selector Control Unis,
either as a result of the intercennection of the assccisted Model TDZ
transmitter through the Redicnhone Unit, or as a result of strong r-f
fields which would generate veltages cn the lines lesding tc the Selecter
Control Unit,

9, Tests were made by connecting the Selecter Control Unit teo a Mcdel RDZ
receiver with a ten-foot length of TTHFA-10 ceble. The CQC-223445 Remote
Channel Selector Unit end the Navy Type 23211 Radicrhone Unit were also

AR 2
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connected to the Selecter Contrel Unit by means of shlelded cables which
were grnunded in the equipments at the ends of the cadbles. Jummers were
placed between pins A and J, and L and K of the jack (J~102) of the

Selector Control Unit, as required for awndic line interconnection of a

Tyne I System. A coaxial fitting wes mounted on the cabinet of the Selecter
Centrol Unit in place of one of the shock mounts and the signal generatcr
cutvut wes connected to this fitting by means of coaxial cable, The fitting
was terminated in a 50-ohm resistive load inside the cabinet. A 0.01
microfarad crndenser was placed between the "high-gidéM of the 50-ohm load
and the line under test.

10. BR-f veolteges were generated on the lines entering the Selector Control
Unit from the Remote Channel Selector Unit and the Radiovhone Unit. It was
found after testing these lines that the remote audic lines (terminals

No, 9 and No. 11 of the Selector Control Unit) were the most vulnerable of
the remote lines tc r-f veltages apnearing at the terminel dlock, This is
logical, as the audio lines (and the silencer lines) are the only lines
connected directly from the Radiophone Unit to the ceontrolled receiving
equirment (in this case, the Model RDZ) through their filters (Z-101, Z-102,
Z~103, and Z-104). It should be stated that tests were mede to determine
that the path of transfer cf r-f voltages was through the remote lines, and
net by other paths,.

11, The total attenuation of the system on the audio lines (this includes
Selector Control Unit filter attenuation, line attenuaticn, RDZ filter
attenuation, and the attenuation presented by eircuit layout in the RDZ)

is given in Plate 18, in terms of the antenna sensitivity, i.e,, the amount
of signal (in decibels ebove antenna input) necessary to produce identical
andio outnut tc a signal precduced by develoning voltage at the antenna input.
Attenuatinn in the order of 70 to 90 decihels was cbserved over a frequency
range of 225-390 Me.

12, In order tr determine the effectiveness of the filter bleck, it was
removed entirely from the equivment, end the varicus lines of the filter
were connected, A similar set of measurements were taken, as describved
above, with the results shown in Plate 18. PFrom this data, it is observed
that the filter bleock in the Selector Contrel Unit is contributing little
to the total attenuation of the system (cable, RDZ filters, RDZ circuits,
etc.). The glizht additional attenuation obtained for a few frequencies,
and the anparent loss of attenuation at other frequencies, would indicate
that the locaticn and the design of these filters is inadequate. On the
basis of these tests, the Laboratory recommended orally to the Bareau of
Shins that the filters as submitted for test be eliminated from the
CQC-23497 Selector Contrel Unit.

13, In view of this recommendation, tests were made to determine if the .
filtering of the remote lines provided in the Mcdel RDZ equipment was
sufficient to filter the audic line alone, if a direct ccnnection were made
from the receiver audioc outout to the receiver monitoring jack provided

en the Model TDZ transmitter. Connections were made from receiver to
transmitter with a shielded twenty-foot audio line,and the receiver wes
vprevided with additional vower line filters to reduce interference radiated

RESIRT O T B
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tc the power line from the Model TDZ antenna. When cperating both equip-
mente on the same frequency, it was found that there was only a negligible
transfer of the transmitter signal tc the receiver through the remote audic
lines. As the receiver equivment will present a minimum of 40 cr 60
decibels additional attenuation for all signals other then the signal
frequency, the filtering provided in the Model RDZ receiver shculd be
adequate for 21l instellations emnleoying audio connecticns from transmitters
te receivers (2s in Tyne I Remcte Control-Indicator System). This, of
course, would assume that r-f volteges are not being intreduced into the
system by means other than the direct audic connecticn dbetween transmitter
and receiver equimments (such as a strong r-f field generating veltages

in the interconneetine ceble, or the Selecter Control Unit, or its

DOWEr source),

14, While the tests =né conclusions, described in paragranh 13 above were
predicated cn the ahsence of interference generated on the interconnecting
leads due tc strong r-f fields, it is realized that these ernditions will
seldom be encountered in 2 shivbeard instellaticn. It is known, for
example, thet the Model TDZ tranemitter has a locel r-f field around the
cabinet, quite anart from its radiated antenna field, Given a shiphcard
installation of a Tyne I Remote Control-Indicator System with a HModel D2
transmitter and a Mcdel EDZ receiver, it is conceivable that the Type
TTHFA-10 cable (only vartially shielded) comnecting the Selector Control
Unit and the RDZ receiver, would pick up veltages which weculd generate
interference in the receiver. The methods of eliminating interference
will vary, end should be the responsidility of the installation activity,
as it is not feasible to provide additicnel filtering in the receivers

or the various units of the Remote Control-Indicater System. In general,
it is believed that most cases of interference can be eliminated, where
they do exist, by substituting dual-copper-shield inter-ccnnecting cables,
or by relccation of the equinments or cables of the system with respect

to each other. In very extreme cases of interference, it may be necessary
tc provide additional filters fer the receiver in & suitable Jjuncticn box
next tc the egulrment (using Ausl shielded inter-connecting leads), but
this should be used only when other methods of eliminating interference
have feiled. References 8 and 9 contain comments of the Laboratory en the
rronosed VHF/UEF Remote Centrcl-Indicater Systems installations.

Electrical snd Mechanicel Tests Required hy Snecification 16C11(RE),
Reference 1.

15. Parsgravh F-4 of srecificstion 16C11(RE), (reference 1) specifically
requests the Laboratery te test the followine electrical and mechanical
characteristics of the Remote Control-Inficator System: (a), time of release
of minor switch: (b), time required for selecting channels; (c), oneration
with veriations in ambient temverature; (d), creration under high relative
humidity; (e), ovmeration under cenditicns of sheck and vibration: (f), rinple
nresent in d-c suonly intended fer micronhene eneration; and (g), power
consumntion nf equirment for omeration, Results of these tests are

described in the following paragranhs of this secticn, and the report of

the Shock and Vibration Division is included with this report as Appendix 1.

P L e ) . %
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16, The time of releose of the minor switch is required to be less than 0,10
second as specified by paragravh E-5a(2)a of reference 1. The "stepper"

and minor switch assembly used in the Selector Control Unit is a Tyve 29982
relay unit, which has been given type approval by the Navy. The menu-
facturer's specification for release of this switch is 0,058 second. As
type approval has a2lready been given to the relay, and only a complex
electronic or photogravhic test set-up would determine this interval with
accuracy, the Laboratory has assumed that this requirement has been met.

The fact that the overall time requirement for dialing channels has been

met is also teken as an indication that the time release of the minor switch
ig within satisfactory limits.

17. The overall time for the selection of channel 10, exclusive of the time
required for the operstion of the automatic tuning mechanism of the controlled
equipment, varied between 1.40 to 1,48 seconds depending upon the speed of
rotation of the finger plate of the telephone dial assembly to channel Yo, 10.
The telephone dizl assemblies return at a speed of ten impulses (circuit
interruptions) per seccnd, and the "stepper" reley follows this as it is
designed to operate at a speed of aporoximetely 35 steps per second, The
"slow release" relay, K-103, which engages the contacts of the st epper"
switch with the remcte controlled eguinment, has a time constent of approxi-
mately 0.20 seconds. An analysis of the time sequence for dialing channel
No. 10 is apvroximestely as fellows!

Rotating finger plate to Channel No, 10 (Release of

minor switch tskes place during this action) 0.30 sec.
Return of finger nlate to "normal® positicn 1.00 sec.
Release of "slow relesse" relay (K-103) _0.20 sec.
Tetal time to select chennel ¥e. 10 1.50 sec,

Selection of channels cther than channel No, 10 would reguire less time, as
the time required to rotate the finger vplate tc the desired position and
its return to normal position would be reduced, The intent of paragraph
E-5a(4)a of the specification has been met by the manufacturer.

18. Operaticn of the Remcte Control-Indicater System under veriations of
ambient temperature and under high relative humidity was checked by placing
the Remote Channel Selector Unit, the Selector Contrel Unit, and the Power
Supply Unit in a temperature and humidity chember, end connecting these
units by means of suitable cables te a Model RDZ receiver and a standard
Navy Redicphene Unit meounted outside the chamber. Operaticn of the channel
selector circuits, the receiver audie cutout circuits, microphone circuits,
and silencer-test circuits was checked pericdicelly during the tests.
Suitable current end vcltege meters were also placed in the power supply .
circuits to cbserve any veriaticns in current drain or veltage cutput,

19. The equipment was operated for a pericd of ten hcurs in an ambient
temperature of 50° Centigrade and 95% relative humidity, and for a veriod of
eight hours at 60° Centigrade and 95% relative humidity. Ne appreiceble
change in the perfcrmance of the equipment was chserved during this time.
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20, The ambient temperature cf the chamber was then changed to -15° Centigrade.
After the equivment had been cverating for one heur and fifteen minutes, it
was observed thet the channel selector circuits would not select channel

¥e, 1, when dialed after channel No. 2 had been selected. It was alsc chserved
that disling channel Fe, 1, when the eguirment was cperating on channel

¥e, 1, resulted in the selection of channel No. 2. Inspecticn of the minor
switch (X-105) in the Selecter Contrel Unit showed that the roller arm

(see Plate 8) on the hub of the contact arm assembly was not engaging the
trelease® relsy contrcl switch, when the npelease mechanism was operated
after the Remote Centrol-Indicater System had been on chennel Ne. 2, Opera-
tien of the "release" mechanism when the Remnte Centrol-Indicator System

had been on channels No. 3 to 10, hewever, wes satisfactory. This indicated
that the inertiz in the contect arm of the agsembly was sufficient tc proverly
actuate the "release" relay switch cn all chennels with the excenticn of
channel o, 1 2nd cheannel FNe, 2. Insnectirn of the rcller arm gshowed that

the roller bushing had been lubricated by a2 heavy oll cr grease which had
congealed with exmosure to low ambient temperature, The roller asction

of the arm was lost and did not operate nronerly. Another Selector Contrecl
Unit in which the roller arm cn the minor switch had nct been lubricated was
expcsed tc an ambient temperature of -20° Centigrade for approximately

twe and one-half hours. The coveration of this selector mechanism was
satisfactory under these conditions.

21, The Remote Channel Selector Unit disl mechanism, after exposure to an
embient temperature cof -20° Centigrade for two heurs, became sluggish in its
sction, and required apnroximetely twe seccnds to return after channel Ne, 10
had been dizled., This is in excess of the time interval permitted by
paragranh E-5a(3)a of the snecification (reference 1), which requires that
the dial-return from channel No. 10 be comnleted in enproximrtely cne second .
Inspection of the gevernor mechani sm of the dial showed that it had been
1ubricated with a 1isht mechine cil, which evidently ccngesled a2t the low
ambient temperature. The Remote Contrcl-Indicater System instructicn beok
(reference 3) contains a specific warning (Secticn 6, paragraph 2) against
lubricaticn cf the dial mechanism. If these instructions are followed, it

is probahle that the mechanism will onerate satisfactorily under 2ll tempera-
ture cenditions.

22. Hum outvut (rivole) of the direct current microvhone supply of the
CQC-20409 Pewer Surply Unit was checked by placing a 75-ohm resister (to
simulate the microphcne in the handset) in series with a 180~-chm resistor
(R-208 current limiting resistor of Radicvhene Unit) ecross the neminal
twelve-volt suonly terminel, An suxiliary resistive leed of avproximately
28 ohms wes alsc nlaced across the sunply, te give a gntal current drain from
the surrly of arnroximately 500 milliemneres. Under these conditions, the
TMS value of all the frequency cemmonents of the power suply varied between
0.0005 to 0.001 volt acress the w5-ohm reeistor. This is well within the
requirement ~in naragranh 2-5¢(2)a of the snecificaticns (reference 1). &
varietion in the auxiliary resistive load to vary the current drain from a
minimum velue of 50 milliemneres tc 2 maximum value of 600 milliamperes had
little effect on the hum outrut or rinnle of the direct current supply.

e =
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23. The vower input regquirements of the CQC-23497 Selector Control Unit

varies between a minimum of annroximately fifteen watts for a "stand-by"
(cr channel) cenditicn, to a meximum of approximately eighty watts for part
cf the dialing sequence {cnly a2 momentary cendition). M"Local' cperation
cf the equirment requires anmvreximately twenty-two watts., This ccndition
cf cperaticn would be for 2 Tyne I installaticn (see reference 1), where
cne Radiophone Unit and a Remote Channel Selector Unit are used tc control
a Mcdel RDZ receiver,

24. A Tyne II installation (see reference 1), where a CQC-20409 Pcwer

Suoply is used in additicn to the ahove equirment tc contrel a Model MAR
equipment, requires aporcximetely twenty-twe watts for a "stand-by" (on
channel) conditicn, twenty-seven watts for M"Local! operation, and twenty-six
watts for "push-to-talk" onerstien., Line voltage for the 60-cycle, single
phase, suoply line was 115 velts fer all of these measurements. Operation

cf the equinment was alsc checked for a £10% veriation in line veltage, and
was satisfactery in all respects. Fallure of the dialing relays with
excessively low line voltages cccurred with an innut veltage of approximately
65 volts, which is excellent.

MECHANICAL DESIGN OF UNITS SUBMITTED UNDER CONTRACT N5sr-759

25. The mecahnical design of the variocus units submitted by the Admiral
Cornoration were satisfactory, and met the requirements of the snecificaticns
(reference 1) with a few exceptions which were brousght tc the attenticn of
the Bureau cf Ships, Various reccmmendetions were made for mincr impreovements
in layout, wiring, and choice of materials. Thege reccmmendations are
recorded in conference reccrds of the Laboratery, and will not be reccrded
here as they do not revresent significant design changes. Attention is
directed tc the anmended revort of the Shock and Vibration Section of the
Laboratory {Apﬁendix 1) for their recommendationg on mechanical defects

which beceme apnarent during the ccurse of their tests of the Selector
Control and Power Supply Units.

DESCRIPTION AND FUNCTION OF MAR/RDR HEMOTE CONTROL ADAPTER

26. The CRV-491481 Remcte Control Adapter has been designed to provide
autematic channel contreol of the Model MAR and Model HDR equipments when
used in conjunction with the CQC~23445 Remote Channel Selector Unit, the
€QC-23497 Selector Control Unit, and the CQC-20409 Power Suvply Unit. For
remote transmission and recention cof voice, the system is used with a

Tyne 23211 Eadiovhcone Unit, or equivalent, and will provide contrcl cf the
silencer-test circuit, and "push-to-talk" operation (of the MAR) in additicn
te the autematic selecticn of ten pre-set channels. It sheould be stated
that this system does not include provision for turning the equipment "cn"
or Roff", or for adjusting the silencer level, antenna trimmer, cr changing
cver the "1C-Operate" switch from the remcte station (for additional discussicn
of these features, see vmaragranhs 41 through 43 below). Suitable hardware
and fixtures have been provided with the Remote Contrcl Adanter tc make its
installaticn on the MAR/RDR equinment a comparatively simple "field modifi-
caticn", requiring cnly minor changes in the receiver wiring.
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27, The Adanter is designed to be mounted on the front panel of the Mndel
MAR or RDR equiprments by remeving & speciel panel, and securing the adapter

with twelve machine screws (see Plate 15). Externelly, the adapter provides
a fitting for connectinrn of seventeen lines (with Tyne TTHFA-10 cable) to
the CQC-23497 Selector Control Unit, a ccaxial fitting fer connection of

the "Remote Line" of the MAR modulator unit, and a “"Remcte-Local® switch

te select the voint of autematic cverstion of the equipment (see Plates

16 and 17)., Connections to the MAR or RDR equirment are made by means of
fifteen leads, cabled together, which are connected to terminal blocks
provided in the MAR/RDR equivment.,

28. Internally the adapter vrovides filter networks in the remcte leads

~tc the MAR/RDR equivment in order tco sunpress possible interference from
strong lecal fields., 1In addition a single-ncle relay provides for contrel
~f the silencer-test circuit of the adanter, and a twe-pole switch ceontrels,
externally, feor "Local-Remcte" overaticn, Overation and circuit function of
these crmnonents are discussed below.

TYPE II SYSTEM TEST - MODEL MAR EQUIPMENT, CQC-23497 SELECTOR CONTROL UNIT,
CQC-23445 REMOTE CHANNEL SELECTOR UNIT, CQC-20409 POWER SUFPLY, AND CRV-491481
REMOTE CONTROL ADAPTER :

29. The Laboratory installed ané connected the adapter tc a Model MAR
equipment as snecified in drawing M-445109 (furnished by the manufacturer),
and connected the adanter through a suitable cable teo a CQC-23445 Remote
Channel Selector Unit, a CQC-23497 Selector Control Unit, a CQU-20409 Pewer
Supnly Unit, and a Type 23211 Radicohone Unit, The six functions of the
adapter, (a) remcte selector cperation, (b) remote silencer-test operation,
{¢) remote reception of siznals, (d) remote “"push—~to-talk" cveration, (c)
channel indication on Remcte Channel Selector Unit, and (f) shielding
integrity, were cbserved and are discussed below. Cecnclusions and recommenda—
tions are included in each paragraph.

30. Remcte selector operation was checked by setting the MAR selecter
switch (S-601B) and the adantor switch (S-1601) to the "remote" position.
The ccntrol of channel settings was transferred by this operation to the
€QC-23245 Remote Channel Selector Unit, Dialing cof any one of the fen
chennels gave the desired setting cn the MAR equipment, after allowing
sufficient time (about 30 seccnds) for the channel changing sequence to
take nlace, The adanter switch (S-1601) was switched back to the "local"
nosition, and the centrol of the channel settings was transferred back to
the MAR selector switch (S-601B).

%1. Remote silencer—test overation was checked by selecting at random one
of the ten receiver channels, and adjusting the noise level of the audio
cutpat of the receiver to smoroximately six milliwatts on the remcte audic
line. This adjustment was made with the silencer level contrel (R-437) set
et zero. The vpanel silencer switch (8-401) of the MAR was then switched

to the "off" position, which is necessary for remote silencer-test. The
silencer level contrel (R-437) was then adjusted to "silence" or reduce

the ncise output in the aufdio line by annroximately 40 decibels. The
silencer eontrol switech (S-207) of the Tyne 23211 Radiovhone Unit was then
momentarily denressed, which vermitted the ncise cutrut in the awdic line
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to rise to its original level of appreximately six milliwatts. Beleasing the
silencer centrcl switch (S-207) restored the equipment to its "gilenced"
condition, This sequence of action indicated that the circuif connections
and remcte overation of the silencer-test were satisfactery.

32, The a2ction teking place durinz the operation described in paragravh 31
is as follewe; The nanel silencer switch (S-401) of the MAR is closed for
silencer "en® operation, and cven for silencer "off" operation. Flacing
this switch in the "off" positicn, with the remote ccntrol adapter
connected, placed the silencer gircuit centrel function on the contacts

of relay (K-1601) of the adenter, which are connected in perallel with

the silencer switch (S-401) of the MAR. These contacts are normally closed
(Radiovhone Unit silencer switch not deprressed). Tc open the silencer
circuits, or the contacts of the relsay, the sclenoid of the relay is
energized by sunnlying current (thrcugh lines R & V of J-1601) from the
power supply of the Type 23497 Selector Contrcl Unit. This is accemplished
by devressing the silencer control switch on the Radiophcne Unit (s-207),
which energzizes the silencer relay solencid (K-107 ) of the Type 23497
Selector Contrel Unit; ané this, in turn, connects the silencer control
lines (R and V of J-1601) of the adapter unit to the 28-volt direct current
sunnly cf the Selector Contrel Unit through the links of the silencer terminal
beard (E-105) an@ the relay contacts (K~107).

33. An analysis of this saction reveals that twe relays, each with single-ncle
contacts, and 2 single nole "nush-to-close" hend switch are reguired for
remote contrel of the silencer~test circuits of the MhR/RDR equipments, The
relay in the Type 23497 Selecter Control Unit is required for multiple

remote stations, and the relay in the Tyne 491481 Adapter is required, as

the manufacturer claims (oral reports to BuShins) that long remote lines
attached to theé silencer control panel switch (S-401) weuld introduce noise
into the audio system of the receiver, With these requirements, it is

seen that the action of the silencer control circuilts is necessarily complex,
and is dependent uncn the action of several comnonents, as cutlined above.

34, The silencer circuit relay in the Tyne 491481 Remcte Control Adapter

is a C.P. Claire Company miniature type relay with a sclenoid resistance

of 120 ohms. According tc the test remort of the RCA Manufacturing Company,
the current drain of the solenoid is rated nominally at 100 milliamperes for
an applied voltage of 12 volts. It should be noted that the veltage developed
by the pcwer supnly of the Tyne 23497 Selector Centrol Unit, when supplying
ghis relay under normal overation, is about 29.5 volts, which produces a
:carrent of approximately 290 milliamperes in the solencid. This supply
voltage of the Selector Control Unit was nominally ratetat 12 volts fer
operation of the silencer relay in a Type II System by specifications
(reference 1) and wes subsequently changed to a nominal 28-volt supply

by the Admiral Corporation for reascns not known te the Laboratory.

35. In view of this conditicn, the Laboratcry made additicnal tests of the
relay (K-1601) in the CRV-491481 Remote Control Adapter %o determine if
sustained operstion of the silencer-test circuit for any reason would
damage the relay cr sclencid. After twe heurs of continuous operation with
the silencer ceontrol switch (S-207) on the Radiophcne Unit depressed,

2 >
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the solenoid had become excessively hot (avproximately 80° Centigrade),
although no visible signs of deterioration of the paper solenoid cover,

or of the enamel on the soclenoid winding, were observed. While this acticn
will not cccur under any normal conditions of operation, and only where a
deliberate attempt has been made to use some artificial means of depressing
the "push-to-close" silencer-test switch (S-207) on the Radisophone Unit, or
if a failure occurred so as to energize the relay, the Laboratery recommends
that the relsy be replaced with a 28-volt solenoid winding. A solenoid

rated for cperation 2t 28 volts will reduce the current drain from the power
supply unit.

36, The remcte reception of signals was checked by monitoring the telephcne
receiver cf the handset of the Radiophcne Unit for the noise output of the
MAR receiver. Operation of the MAR "local" gain control (R-432) was checked
as was the operation of the "remote" gain control (R-203) of the Radiophone
Unit., For receptirn of signasls on the MAR equipment, a 15-velt d-c potential
is present on the "Remote Line" of the MAR modulater unit. This potential

is isolated from the winding of the audio transformer (T-202) in the CQC-20409
Power Supply Unit by a series electrolytic condenser, C-203, rated at 1300
microfarads and 25 volts d.c.

37. Remote "push-to-talk" opersticn was checked by depressing the "push-to-
talk" switch on the handset unit of the Radiophcone Unit. Audio signals

were received from the mierophene at the MAR modulator unit, indicating that
all necessary actions for this funciion were cccurring.

38, Channel indication on the Remote Changg} Selector Unit was checked by
switeching the "Remote-Local! switch on the Remote Centrol Adapter to "Local®
and "Remote" positicns. The indicator pointer on the synchro-receiver cf the
Remote Channel Selector Unit pointed to the associated markings on the dial,
showing correct connection of the switch (s-1601), and asscciated circuits.
The theory of ovmeration of the synchro-receiver and transmitter indicator
systems is discussed in detail in reference 3.

39. A measurement of the shielding integrity of the Remote Comtrcl Adapter
jnstalled on the MAR was not snecifically requested by the Bureau of Ships;
however, a discussion of the design of the adspter and filters is included
below, with 2 summery of tests made by the manufacturer., The adapter is
previded with filter networks (see Plate 17) in all of the lines, with the
exception of line M of the indicater circuits feeding tc the MAR/RDR equip-
ments, from the CGC-23497 Selector Control Unit. The purvose of the

filters is to attenuate r—f voltages generated on the lines te the Selector
Control Unit, before entering the receiving equipment. Each of these pi
section filters makes use of 2 bushing type of titanium-dioxide-dielectrie
condenser, together with a bakelite encased chcke. Similar components have
been used by the Laberatory in developing filters for the frequency range
of these eguipments, and have ovrevided the cptimum filtering action with

the present choice of compeonents available commercially. The components

are used to good advantage in that the coupling between input and output
terminals is reduced by the filter layout. It is believed that the filters
in the Remote Control Adapter will be adequate for the majority of permanent
installations, where the MAR receiver with the Remote Contrcl-Indicator System
will be used in a shielded compartment or radio room aboard ship, and the

| e———r T
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antenna will be removed from the receiver and selecter control units,

40, The Laboratory recommends that a dual copner-braid shielded connecting
cable be used between the Remote Control Adapter and the Selector Control Unit
where extremely strong fields are encountered close to the receiving equipment,
in place of the Type TTHFA-10 cable which provides only a partial coversge

of aluminum painted steel armor and no shield. The Contraster has alsc advised
the Laboratcry that additional protecticn against strong fields may be
realized by removing the various rubber gaskets cf the adapter, but this

will probably net be necessary for most installaticns. With the gaskets
removed, reports of the contractor state that a shielding integrity was
realized, with the Remote Control Adapter instelled, that was apnroximately
equal to the shielding integrity cbtained without the sdapter on the MAR
equipment.

41, It has been stated 2bcove that the Remote Control~Indicator System for the
MAR/EDR equirment, including the CRV-491481 Remote Centrol Adepter, the
0QC-23445 Remcte Channel Selector Unit, the CQC-23497 Selector Contreol Unit,
and the CQC-20409 Pewer Supply Unit, dees not provide fer turning the
equipment "on" or "off", changing over the "IC-Onerate" switch, or for adjust-
ing the silencer ievel and antenna trimmer from the remote station, The fact
that the "on-cff! and the "IC-Operate" cannct be changed frem the remcte
station will prohably nct effect the omeraticn of the equirmen$ seriouslys;
however, sufficient instruction should be given operating personnel and
technicians in the vrover use of the silencer level controls (RDZ ané MAR/RDR)
and the antenna trimmer (MAR/RDR) in créer $o realize the cotimum performance
from the equinment when controlled frem a remnte station.

42. Reference te NRL test and evaluatinon rerorts cn the Model MAR and Model
EDR equipments (references 5 and 7) will reveal that signal sensitivity
varies between approximately two and ten microvolts, when the antenna trimmer
is a2djusted for cntimum setting on each channel. It is also revorted that a
random settinz of the antenna trimmer may give gsensitivities anproximetely
four orders lower, or between 20,000 and 100,000 microvelts. For ten channels
gnaced approximately at equal intervals across the 230-to 290-megacycle
spectrum, it was found that the antenna trimmer varied in setting by abeout
two points (setting 6 to setting 8, for example) for ontimum weak signal
sensitivity. If a compromise setting of the antenna trimmer is made for the
ten channels (setting 7, for examnmle) the sensitivity varied only one order
from optimum sensitivity, that is from aprroximetely five to fifty microvelts
for the ten channels acrose the band, Sensitivities varying in this range
would prcbably give satisfactory recepticn for the ten channels, withcut

the need cf adjusting the antenna trimmer for each individu2l channel, which
ijs desirable for remote cveration of the MAR/RDR equivment,

43, A similer condition exlsts with the silencer level ceontrols in both the
RDZ and MAR/RDR equinments, in that the optimum silencer action (silencing

of receiver noise with no signel innut, and release cf silencer action with
weak signals) can be realized for only one channel, due tc the inherent

design of the silencer circuits. Ag silencer action is dependent upon signal
levels appearing at the secomd-detector diode, which is a function of gain,
sensitivity, and other factors, it is obvious that the optimum setting cf

the silencer will vary from channel to channel across the 230- tc 390-megacycle
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band. In order not to penalize the sensitivity on a channel requiring a
low-level setting of the silencer ccntrol, the silencer control should not
be advanced beyond the minimum-level setting on the channel reguiring 2
high-level setting, In view of the conditions described in paragraphs

41 through 43, the Laboratory recommends that the Radio Materiel Schools

and radio personnel assigned to the Fleet be advised of these conditions, and
that techniques he evolved for optimum setting of the antenna trimmer and

the silencer-level controls for ten channel operation, where the RDZ and
MAR/FDR equipments are remotely overated.

MECHANICAL DESIGN OF THE CRV-491481 REMOTE CONTROL ADAPTER

44, The mechenical design of the Remote Control Adapter was, in general,
satisfactory, and in keening with the design standards of the Model MAR and
Model RDR equivments. Accessibility to the varicus components has been
sacrificed for compactness. Several deficiencies in mechanical design have

been brought to the attention of the Bureau of Ships and are summarized
below:

(a) The fifteen cabled leads, which connected the Remote Control Adapter

and the MAR/RDR ecuipment, are subjected to considerable strain and wear

due to the position of the adavter cn the MAR/RDR cover-plate. The Laboratory
hag recommended that a2 rubber or plastic covered fifteen-wire cable be used

in place cof the cabled leads. In =2ddition, sufficient clamps of a suitable
character should be provided to secure the eonductors tc the cover-plate,
adapter, and receiver units.

(b) After the installatirn of the Remote Centrol Adapter on the MAR/RDR
equipment, the cover-plate, adapter, and receiver (see Plate 15) become a

unit, and the cover-plate can no lcnge¥ be laid aside while adjusting the
Autotune assemblies. After the cover~glate is unfastened, its weight, and

the weight of the edavter is supported by the fifteen cabled leads, which
produces excessive strain on the cable. It is recommended that the cover-plate
be supported with chains, or straps, or By other suitable means, when removed
for adjustment of the Autotune agsemblies..

(¢c) The twe brackets cr supports (Menufacturer's Part Nos. M-442882-1 and
M-442882-2) were apprcximately one-quarter inch toc shert, so that spacers
hed toc be inserted between the supports and the MAR frent cever befcre
fastening with the twe cep secrews. This may be due to a variaticn in
dimensicn on some of the early MAR equipments, The Laboratory has advised
the Bureau of Shins of this condition,

(&) Yo cable assembly (Manufacturer's Part Ne. M-439521-504 ) was furnished
with the equipment. This cable ccnnects the audio jack of the Remcte
Control Adanter with the "line" outnut of the Mcdulatcr-Dynamoter Unit.
CONCLUSICONS

- 45, It is concluded that:

(2) The Type I Remote Contrel-Indicator System for use with the Model RDZ

receiving equinment gives satisfactory operatiocn, and performs all functicns
required by snecificatinrns (see paragravhs 4 and 5). Due to the silencer
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circuit design of the Model RDZ receiver, excessive hum was develcped in the
receiver audio system when overated with the Control-Indicstor System. This
condition was eliminated by a simple change in receiver circuits (see
paragraphs 6 and 7).

(b) The Type II Remote Control-Indicator System uselwith the Model MAR/EDR
receiving equipment gives satisfactery operation and perferms all functions
required by snecifications (see paragraphs 29 through 40). Excessive
woltage wes supplied tc the silencer-test-circuit relay cof the MAR/RDR
Remote Centrol Adspter from the power supply cof the 0QC-23497 Selector
Crntrel Unit.

(c) ™e effectiveness of the filter networks in the CQC-23497 Selector
Control Unit was negligidble in vrotecting the Model RDZ equipment from r-f
voltages entering the receiver aleng the interconnecting cable from the
Selector Control Unit (see peragraphs 8 through 14),

(d) T™e requirements of paragranh F-4 of specification 16C11(RE) for the
mechanical =nd electricel nerformance of the unitg has been satisfactorily
complied with by the Contractor (see paragreshs 15 through 24).

(e) The characteristics of the silencer level cenbrels of the RDZ and MAR/RDR
receivers, and the antenna trimmer contrels ofthe Model MAR/RDR eguioment

may zive unsatisfactory unattended remcte operation of the equipment, if

not adjusted promerly (see paracravhs 41 through 43),

(£f) The connecticn of the Remote Control-Indicator System to the Model

RDR, MAR, and RDZ receivers cffers a potential scurce of interference, in
that the interccnnecting cebles may provide a path for r-f voltages te

enter the recelving equivments. The Leboratory believes that the filters in
the receivers will provide adequate protection for mest installations,
Certain additional measures may be necessary where extremely strong r—f
fields occur in the vicinity of the eguivment (see paragraphs 14 and 41).

(g) Several undesirable items in the mechanical design of the CRV-491481.
Remcte Control Adapter were found during the tests. The Bureau of Ships
has been advised of these deficienciee (see paragraph 44 ),

(h) Various deficiencies in the mechanical design of the CQC-23497 Selector
Control Unit and the CQC-20409 Power Sunply Unit were found during shock
and vibration tests. Recommendations for their correcticn are given in
the report of the Shock and Vibration Section, which is apnended.

RECOMMENDATIONS

46. It is recommended that:
(a) Early Model RDZ receiver silencer circuits be medified in the field
as recommended in reference 6 (see paragranh 7). YNote: This recommendation

has since been complied with by the Contrectcrs for Model RDZ and RDZ-1
receivers.
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(b) The silencer-test-circuit relay in the CRV-491481 Remcte Control
Adapter for the MAR/EDR be chenged to a relay having a solencid rated for
28-volt overation (see pzragranh 35).

(c) The r-f filter networks in the 0QC-23497 Selector Ceontrel Unit as
submitted for test be eliminated from the unit (see maragravh 13).

(d) The Radio Materiel Schenls and the radio versonnel assigned to the Fleet
be advised of the characteristics of the €ilencer level and antenna trimmer
contrels, and that techniques be evolved for coptimum setting of these
controls for ten—channel omeration, where the RDZ and the MAR/RDR equipments
are remotely controlled (see paragraph 43),

(e) The Adeficiencies in mechanical design of the Selecter Contreol Unit
discussed in paragraph 25 and the apvnended Shock and Vibration Report be
eliminated in production equipments.
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APPENDIX 1
C-E5-2(2) /567 /46(872)

Report Wo. M 250

870-277]45
21 November 1945
From; Shock and Vibration Division, Code 870
To: Receiver Section, Code 350
Subj: ~ Contract N5sr 759 - Acceptability Tests of pre-production

Remote Control units for RDZ and MAR Equipment - Shock
and Vibration Tests of - Report on -

Ref: (a) Problem Number S1174T7-C
(p) BuShips Specification RE 9284B dated 1 August 1944

Encl: (EW)
(A) Photograph of equipment mounted on vibration machine.
(B) Photograph of bottom of Power Supply unit showing
shock mounts.
(C) Transmissibility Curve of Power Supply CQC 20409
(D) Transmissibility Curves of Selector Control Indicator
unit, CQC 23497, Serial #1,

INTRODUCTION

1s As requested by the Receiver Section, Code 350, shock and vibration
tests were conducted on the Remote Control units for RDZ and MAR Equipment.
This equipment included the following units:

(1). CQC 20409 Power Supply
(2) ©QC 23497 Selector Control Unit
(3) 0QC 23445 Remote Channel Selector

These equipments were manufactured by the Admiral Corporation and the units
submitted were pre-production units, Representatives of the Receiver Section
witnessed the tests and were responsible for emergizing the equipment and
observing the electrical performance of the equipment during the tests, This
report presents observations and data on the mechanical performance of the
equipment during the shock and vibration tests,

SHOCK TESTS
2. Shock tests were copducted on the Selector Control unit, Serial #l
and the Remote Channel Selector mounted on the shelf of the H.l. Shock Machine

at the same time. The Selector Control unit was mounted on 4 Barry L. ¥,
5210 mountings while the Remote Channel Selector was mounted rigidly,

o, o
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3. As required in the specification, reference (b) the equipment
mounted as described in paragraph 2 was subjected to a total of nine blows:
three side blows of 1 ft,, 2 ft, and 3 ft, hammer drops, three back blows of
1 ft., 2 ft, and 3 fi, hammer drops, and three top blows of 2 ft., 3 ft, and
4 %, hammer drops.

4, There was no mechanical damage te either unit, but the Selector
Control unit changed channels during the tests., The changes constitute an<
electrical failure and are summarized in the following table:

Yo, of Direction Hammer Original channel Channel reading
Blow ) qf;%}gw Drop _ setting after blow

1 Side 1 foot 10 6

2 Side 2 foot 10 2

3 Side 3 foot 10 5

4 Back 1 foot 10 2

5 Back 2 foot 10 1

6 Back 3 foot 10 6

7 Top 1 foot 10 1

8 Top 2 foot 10 6

9 Top 3 foot 10 10
8, The Power Supply unit was next mounted on the shelf of the H, I, Shock

Machine on 4 Barry LW 5210 mountings. As required by reference (b) the unit
was subjected to a total of nine blows as described in paragraph 3. Except
for the pilot indicator bulb failing, no mechanical or electrical damage
resulted,

6, Since the Selector Control unit, Serial #1, failed electrically

during the shock test (see paragraph 4) a modified unit, Serial #3, was
submitted for test, The K103 relay contact in this modified unit was made
from heavier gauge metal which increased its stiffness, It was felt that this
" would correct the reason for the channels changing, and the modified unit was
vibrated before again subjectinzit to shock. For reasons stated in paragraph
8, it was also necessary to replace the Barry LW 5210 mounts with Barry type
W 5220,

i The modified Selector Control unit (gserial #3) and the Remote Channel
Selector were again mounted on the shelf af the H.I., Shock Machine in the

same manner as outlined in paragraph 2 and gubjected to the same shock tests
as outlined in paragraph 3, Except for the pilot indicator bulb failing there
was no mechanical or electrical damage.
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VIBRATION TESTS

8. Both of the Selector Control unit and the Power Supply unit when
submitted for tests were mounted on 4 Barry LW 5210 mountings, During the
preliminary vibration tests it was found that the resonant frequencies of
both units were below the allowable minimum of 25 cps and the IW 5210
mountings were replaced by LW 5220 mountings, This raised the resonant
frequencies of both units above 25 cps (see transmissibdility curves, enclosure
(c) znd enclosure (d)).

9. The modified Selector Control unit, serial #3 and the Remote Control
Selector were mounted on the vibration table at the same time. The Selector
Control unit was mounted on 4 Barry IW 5220 mountings and the Remote Channel
Selector was rigidly mounted to the table. These eguipments were subjected
to vibration along their three principal axes, The amplitude of vibration
was 0.007 inch and the frequency varied from 10 to 33 cps to obtain data for
the transmissibility curves, ses enclosure (D).

10. The eguipments were next vibrated along each of the three principal
axes for a period of 2 hours (total of six hours) while the freguency of the
table was uniformly varied between 9 and 23 cps and the amplitude of the

table vibration was 0.030 inches, Following this the equipments were vibrated
for a period of 4 minutes at each intagral cycle between 10 and 23 cps along
each of the three principal axis. No mechanical or electrical damage resulted,

11, The Power Supply unit, mounted on 4 Barry LW 5220 mountings was
vibrated along its three principal axes, The amplitude of table vibration was
0,007 inch and frequency varied from 10 to 33 cps to obtain data for the
transmissibility curves, see enclosure (C).

12 The Power Supply unit was then vibrated along each of its three
principal axes, the procedure, frequencies, amplitude and time being the same
as outlined in paragraph 10. No machanical or electrical damage resulted,

EOMMITTTS

13, It is to be noted the Power Supply unit and the Selector Control

unit were mounted in racks during the first shock test conducted. A represente-
tive of the Receiver Section s tated that it had been decided to abandon the use
of the racks: the second shock test and vibration tests were therefore
conducted with the equipment mounted directly to the mounting plate, Although
the functioning of the mountings would not be effected by the elimination of

the racks, some means of mounting the units on a raised platform or channels
should be provided to give sufficient clearance for opening the units for ease
of mounting and servicing,
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14, The leaf spring contacts for the K103 relay in the Selector Control
unit, serial #1, were not stiff enough and during 8 of the 9 blows of the
shock test, there were channel changes, This condition was remedied in the
modified vnit, serial #3 by making the X103 relay contact from a heavier
gauze metal thus imparting te it more stiffness, During the semnd shock
test no channel changes occurred. '

15, It is to be noted that the filaments of the pilot indicater bulbs
failed during shock in both the Selector Control unit and the Power Supply
unit, see paragraphs 5 and 7. This is a typical failure which results under
shock when lamps are ensrgized. A satisfactory remedy for this fault is
unlknown at the present time.

COECLUSIONS

186, The Selector Control Unit, serial #3, as modified and mounted on
Barry LW 5220 mountings, meets all the requirements of shock and vibration of
reference (v). .

17. The Remote Channel Selector, rizidly mounted, meets all the require-
ments of shock and vibration of reference (%).

13, The Power Supply urit, mounted on 4 Barry LW 5220 mountings meets
all the requirements of shock and vibration of reference (b),

RECOMMEIDATIONS

19. The Solector Control units should be modified as per serial #3 unit.
20. The Barry IW 5210 mounts should be replaced with Barry LW 5220
mountings.

21. Both the Selector Control units and the Power Supply unit should

be mounted on a raised platform or channels to simulate the racks, for ecase
of mounting and servicing.

Report prepared by

B. J. Birgelaitis " Barth Gilerist
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FRONT OBLIQUE VIEW, TYPE CQC-23u45 REMOTE CHANNEL SELECTOR UNIT FOR TDZ',RDZ,
RDR OR MAR RAD10 EQUIPMENT

— DECLASSIFIED PLATE |
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PLATE 2



REAR VIEW OF FRONT PANEL, TYPE CQC-23445 CHANNEL SELECTOR UNIT.
DIAL ASSEMSLY (LOWER LEFT), SELSYN INDICATOR (LOWER RIGHT),
ON-OFF SWITCH (UPPER CENTER), TERMINAL
BOARD (CENTER)

— DECLASSIFIED PLATE



ININdINd3 Ol avY
yVW ¥0 ¥G¥ “ZQ¥ ¥0d LINN TOYLNOI 40193138 L6hET-

109 3dAL ‘M3IA 3n01180 LNOUA

PLATE 4

DECLASSIFIED



INTERIOR VIEW, TYPE:CQC-23497 SELECTOR CONTROL UNIT,
CABINET OPENED APPROXIMATELY 120 DEGREES SHOWING
RELAY DECK, R-F FILTER .BLOCK AND TERMINAL

CONNECTION BLOCK

DECLASSIFIED

PLATE 5



OBLIQUE- INTERIOR VIEW, TYPE cQC-23497 SELECTOR CONTROL
UNIT, COVER REMOVED FROM R-F FILTER BLOCK

w DECLASSIFIED PLATE 6



INTERIOR VIEW, TYPE. CQC-23497 SELECTOR CONTROL UNIT, MINOR
SWITCH (K-105) AND SLOW RELEASE RELAY (K-103
REMOVED FROM CHASSIS

DECLASSIFIED
PLATE 7




SIDE. VIEW, MINOR SWITCH (K-105), SIDE. TERMINAL BOARD REMOVED TO SHOW "STEPPER" AND
"RELEASE™ RELAYS (LEFT), SWITCH CONATCTS AND ARMS (UPPER RIGHT), AND "RELEASE"™
RELAY CONTROL ‘SWITCH (LOWER RIGHT). nRELEASE" RELAY SWITCH 1S OPERATED

‘ BY ROLLER ARM ON HUB OF CONTACT ARM ASSEMBLY. (NOT ENGAGED AS SHOWN )
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PLATE 8




BOTTOM VIEW OF RELAY CHASSIS, TYPE CQC-23497 SELECTOR
CONTROL UNIT. LINK SWITCHES FOR CHANGEOVER FROM
RDZ' TO MAR EQUIPMENTS IN UPPER LEFT.
CORNER OF CHASSIS

“ DECLASSIFIED PLATE 9
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TYPE. CRV-491481 REMOTE CONTROL ADAPTER DISASSEMBLED SHOWING FILTER
COMPONENTS AND TERMINAL BOARDS -
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