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SECTION 1

tests herein reported were authorized by Bureau of

of 5 October 1943 requesting assignment of problem,

Number S471T-C Priority A to cover tests of the SCR
and 610 equipments was assigned.

?‘fﬁhb object of the tests wes:

(a) To determine the ability of the equipment to with-
stand the rigors of Naval usage.

(b) To determine the performance of the equipment when
subjected to the various conditions likely to be
encountered in Naval service.

(¢) To determine what changes or modifications would
make the equipments more capable of performing
satisfactorily under Naval service conditions.

BSTRACT OF TreTS.

The tests herein reported were conducted with a view
termining the potentialities of the equipment under Naval

rating conditions. 1Inspection and tests were conducted as
LOWS :

General examination of equipment.

(1) check of vacuum tubes employed and method of
mounting.

(2) Inspection of panel controls.

(3) Investigation of tuning methods.

(4) Accessibility and ease of adjustment.
(5) wiring.

(6) Insulation.

(7) Weights-and dimensions.

(8) General physical construction.
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(9) Transmitter components. Meters, switches, re-
sistors, fuses and capacitors.
(10) Mounting and shockproofing methods.
(11) connection facilities.
(12) Power equipment.

.OEeragiongl Data and Tests.

(1) Power output and operation into actual antenna.

(2) Frequency stability under locked-carrier condi-
tions.

(3) Effect of temperature variations.
(4) Effect of humidity variations.
(6) Effect of inclination.
(6) Effect of vibration.
(7) Effect of shock.
(8) Effect of input voltage variation, -
(9) Frequency deviation capabilities,
(10) Deviation sensitivity.
(11) Power input requirements.
(12) Power supply ripple.
(13) Puses.
(14) Tube operating conditions.
(15) Susceptibility to damage from spray.
(16) gpare parts.

(17) Instruction books.
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The SCR 608-4, 609, and 610 equipments have been
Ned to meet Army requirements and consequently do not have
©f the features considered desirable in equipment designed
fically for Naval use. Deficiencies in antenna coupling
ities of all three equipments, the difficulty of chang-
g oberating channels to other than those originally installed
@ the SCR 609 and 610 equipments, the susceptibiility of the
i 608-2 to corrosion, and the deleterious effects of shock and
tion have been described in this report. The equipments

eir present form cannot be considered wholly acceptable for:
Al service,
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MMENDATTONS

B The recommendations made in this report are contingent
POlle possibility of incorporating the changes after procure-
It is understood that no manufacturing changes can be

B in the production models which are now being obtained
val use.

On this premise, it is recommended:

(2) That the use of phenolic tube sockets be confined
to the audio stages of the SCR 608-~A transmitter.

(b) That friction tape binding for transmission line
be eliminated in the SCR 608-A transmitter. Par.
2-2(a). :

(¢) That non-inflammeble and fungus resistant hook-
up wires be used in the BC 659-A and 659-B units.

Par. 2-2(b).

That symbol numbers be marked on the chassis
; instead of on the components in the SCR 609 and
- SCR 610 equipmentss Par. 2-2(b).

That consideration be given to further protecting
the steel chassis and component cases in the SCR
608-A equipment. Par. 2-10,

That further waterproofing of the SCR 609 and b
SCR 610 equipments be instituted. Par. 2-12. o ¥

(g) That supplementary rubber buffers be incorporated }ﬂb!
in the existing shock mounts for the SCR 608-A 1 S
and SCR 610 equipments to prevent metal-to-metal H
bottoming under shock. Par. 2-15. 41

That the spring tension on the push-button lock-
ing plate be increased. Par. 2-15.

That the design of the locking device used to
retain the BC 684-A transmitter in the mounting |
rack be improved. Par. 2-15. i

(j) That 12 or 24 volt operation of the SCR 608-A
be accomplished by means of suitable circuit
switching without the necessity of changing l

dynemotors. Par., 2-20.

That the noise produced by the Type DM 35-D
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ERIAI UNDFR TEST

The material under test consisted of the following:

B ITtem (1) 1 - Type BC 684-A transmitter, a unit of TU,S.

0 Army Signal Corps Radio Set SCR 608-A,
Western Electric Co., mfgr. Serial No,

9307 .

Frequency Range: 27.0 to 38.9 mc.

Powcr Supply: Dynamotor, 12 volts d-c input.

(2) 1 - Mounting Rack FT-237.
(3) 1 - Remote Control Unit BRM 29-A and canvas carrying r
Ca S0, |

(4) 1 -~ Cabinet CH74-A.
(56) 1 - Mounting Rack FM-43.
(6) 1 - Antenna Mast Base MP-48,

(7) 6 - Scctions of Antenna, 2 each of MS-51, 52 and 5D s

(8) 1 « Microphone T-17. i

(9) 1 - Headset P-23. :m
'.II
(10) Vacuum tubes as follows! ﬁ
21 - VT 164 (RCA 1619) '

% - VT 165 (RCA 1624
(11) 2 - Instruction books,. Jﬁ

(12) Miscellancous accessories jncluding 60 additional ki
Type FT-241 crystals., i

(12) 1 - BC 659-B transmitter-receiver, a unit of U.S.
Army Signal Corps Radio Set SCR 609, Galvin |
Wanufacturing Corp., mfgr. Serial No. 21 65
Precquency Range: 27.0 to 38.9 mc.
Power Supply: Dry-battery packs or vibrator '
power supply. .

(14) 1 - Antcana - Type ANZ29-C.

BA39 dry batteries.

Type

BA4O dry batteries,

Trpe

BA4l dry batteries.

Type

gl Fimm

‘h:\ Oy, i 3 o
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(18) vVacuum Tubes as follows: |
4 - VT182 (Sylvania 1291) b |
2 - YT183 (Sylvania 1294)
& - VTl85 (sylvania 1299)

(19) 1 - Remote Control Unit RM-29 and canvas carrying
case.

(20) 2 - Technical Manuals _ 1
(21) 1 - Battery Case CS 79~C.

(22) Miscellaneous accessories including 118 type FT-243 ﬂ
3 crystals. g

(23) 1 - BC 659-A transmitter-receiver, a unit of UsSe
Army Signal Corps Radio gset SCR 610, Galvin
Manufacturing Corp., mfgr., Serial Noe 5068, _
Frequency Range: U0 B0 BBa9 Hics i
Power Supply: Dry-battery packs or vibrator J
power supply. |

3

(24) 2 - Handsets, Type TC-13. {

{

(25) 1 - Headset, Type HS-30F.

(26) 2 - Antennas, Type AN 29-C. !

(27) 8 - Antenna Sections, 2 each of Mg 50, 41, 52 and 53. il

(28) 1 - Wast base bracket MP-50. 1

(29) 1 - Mast base MP-48. |
R
(30) 1 - Remote Control Unlt RM-29A and canvas carrying ;

case.
(31) 2 - Technical MNanuals.
. (32) 1 - Mounting FT 250-C. )
(33) 1 - Plate Supply Unit PE 117-C Serial No. 4863.
k (34) 2 - Type BA39 dry batteries. J

(35) 2 - Type BA40 dry batteries.

2 - VT183 (Sylvania 1299)
8 - VT185 (Sylvania 1299)

4

H (36) 2 - Type BA4l dry batteries.

.f__

5 (27) vVvacuum tubes as follows: .
ﬁ- 4 - yT182 (Sylvania 12°1) 1
i

|
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1 - Battery Case CS 79-C.
1l - Microphone T-17.
1 - Prame Fy-43.

Miscellaneous accessories including 118 Type FT-243
cerystals,

_ Plates 101 to 130 are photographs of the SCR 608-A,
id 610 equipments which illustrate the above listed com-
and constructional features of the various units com-
MBE the Radio Sets, The BC 659-A and 659-B are identical
mstruction and operation and differ only in the type of
I@80ries furnished.

3 The eguipments listed above were received at the
& Resecrch Laboratory on November 19, 1943,

O TEST.

The equipments were well crated in wooden cases
iFeceived and the individual units were adequately packed
ugatcd cartons inside the cases. All units were examin-
eceipt and found to be undamaged, The equipments were
in operation with the aid of the information furnished
ingtruction books,
% The general construction of the transmitters was
@ned, and the component parts were inspected as completely
POSsible without destroying the various parts.

LA The BC 884-pA transmitter was adjusted for operation

Bfe 10 channels originally set up in the crystal holder in
fance with the procedure outlined in the instruction book.
ements of carrier power were made by means of a lamp

@ end a photronic cell. A special lamp having approximate-

80 ohms resistance at 16 watts dissipation was used for this

Blls The antenna tuning capacitors in the transmitter were

B as originally received, and a 100 micromicrofarad variable

PACitor was placed in series with this lamp to resonate the

Blit at each of the operating frequencies. Precautions

B8 talken to minimize the possibility of error in adjusting
aintaining the spacing and temperature of photronic cell

ISubstituting the calibrating voltage.

243 Because the BC 659-A and 659-B transmitter-receivers
iWentical, only the BC 659-A transmitter was subjected to
ority of the tests deseribed in this report. The In-
Btion Book for this equipment does not specify the charac-
[@iics of the dummy antenna into which the transmitter should

= B =
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for power output measuremcnts. The antcnnas into which
Ment operate arc designated however, and attempts were
gétermine their characteristics by bridge measurements.
88 the antcnnas are not operated as grounded radiators,
pieesurements did not give conclusive results on the re-
“vﬁpmponcnts. The type ANR9-C antenna resistance measured
@tely 200 ohms over the frequency range of the equip-
@ the 3-section whip antenna with a 3-foot feed line
approxirately 400 ohms. These resistances could be
EREE Ieasonably well by the substitution method of antcnna
ietEristic determination.

. Both thec SCR 608-A and the SCR 610 equipments were
g inside a test chamber and subjected to controllcd varia-
BN ambient temperature and relative humidity. The SCR 608-A
Ent was operated for five minutes during every 15 minute
g0 during the test. The transmittcr portion of the SCR 610
gpment was operated for 10 minutes during cach 15 minute
and the receiver was continuously in operation, The fre=~
changes were meassured with an LM-11 Heterodyne Frequency
The lamp load was uscd as a dummy antcnna for the
B=A equipment, and a 30 ohm; non-inductive rcsistor was used
Bin the relative power output of the BC 659-A transmitter.
béent temperature was varied between the limits of 450°C
0“C. The relative humidity was varied between the limits

Foximately 30 percent and 95 percent at a temperature of

<, The ability of the equipment to withstend pitch-roll,

tion, and shock was determined by mounting the BC 684-A
mamitter and two BC 683-A receivers in the FT-237 mounting
@ test platform which can produce these effects in controllable
gts. The BC 659-pA transmitter-receiver and the PE 117-C

¥ were mounted in the FT 250-C mounting. The unmodulated

8rs were monitored on a Type NC 200 receiver by means of
beat frequency oscillator in it. The quality of voice modu-
Bon was also observed on an f-m receiver at intervels through-

Tests of the audio fidelity and deviation capabili-
of the equipments were made by applying the necessary audio

N
gl across a 100 ohm resistor which was substituted for the
fPophone. The overall fidelity and deviation measurements were
@8 Dy means of a linear f-m detector built at the Laboratory

was based on a circuit described by Seely, Kimball and

BPEo in RCA Review Vol. VI, Jan, 1942. This unit permits a
litative determination of carrier shift and provides a low-
@tortion detector for use with an RCA 69-C Noise and Distortion
FLEDr,

B
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fi€ equipments were loaded into the antennas furnished
nd in addition, the equipments were connected to the
HFough 5 and 15 foot lengths of RG8/U flexible coaxial
line and the loading characteristics of the equip=-

SECTION 11

€ SCR 608-A equipment comprises a Type BC 684-A
trolled frequency modulated transmitter, two Type
SR irequency modulation receivers, and a Type RM-29A
@lephone unit. The antenna insulators, microphones and
tES necessary for operating this equipment, with the
L Of the storage batteries, are also supplied. The
610 equipments are quite similar to each other
I and mechanically, differing chiefly in the access-
dded for the different tactical operations in which
ére used. The equipments consist of a combined trans-
€iver with associated power supplies and antennas. The
designed to be used as semi-portable equipment, and
ily separated to meke two units of approximately equal
ieight which can be carried by means of a shoulder strap
fier handle attached to each. One unit is the BC 659-B
wer-receiver, and the second is a metal case type CS-79
the dry batteries for operating the BC 659-B are carried.
8en-foot telescoping antenna collapses to a length of
88 and 1s carried on the top of the transmitter-receiver.
erating position, the transmitter-receiver is placed
the battery case and the two units are held together
P8 atteched to the outside of the cases. A short length
bF-covered eight-conductor cable serves to connect the
Supply to the transmitter-receiver unit through a Type
0-78 connector. A similar length of cable from the
Ler terminates in a type AN 3106-20-7P connector, The
Quipment is also comprised of a transmitter-receiver
ith either a dry battery or a storage battery-vibrator
Oply. This equipment is designed for use in vehicles,
8uxiliary equipment to adapt it for permanent mounting
Type RM 29A remote telephone units have been supplied
of the above equipments. These remote telephone units
d with regular Army field telephone circuits, and have a
Bsposition toggle switch which permits the f-m transmitter-
®Wer installation to be used by personnel located at a dis-
0int. The services of the transmitter operator are
Bary however to permit such remote operation.

Components and Mounting.

(a) The components of the BC 684-A transmitter
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(SCR 608-A equipment) are well mounted and

appear to be of good guality. The capacitors,
resistors, and switches are commercial types

and are available from several manufacturers.
Three relays are used in the transmitter to
control application of plate power, transfer

the antenna from the receivers to the transmitter,
and to energize the h-v dynamotor. The latter
relay, 8102, is rather inaccessible for replace= -
ment and the design of the receiver disabling
relay S103 makes examination of the contacts very
gifficult. Connection facilities to the trans-
mitter consist of a special multi-prong male con=
nector, which is mounted to permit a small

amount of lateral motion as a means of self-
alignment with the associated outlet on the
mounting FT-237. Tube sockets are of ceramic
material, except for the first audio and crystal
oscillator stages (Sockets VS 105 and VS 107)
which are of phenolic material. The parts list
in the instruction book indicates that all sockets
except for the p-a tube are identical. It is
recommended that wherever it becomes necessary in
production to replace ceramic with phenolic sockets,
the substitutes be confined to audio stages.
Interconnecting leads have been kept reasonably
short, Only small capacitors and resistors have
been mounted directly on the tube socket prongs
and all larger components have been secured to
terminal boards or are bolted to the chassis.

The power wiring has been done with stranded wire
having glass braid insulation. Where feasible,
groups of wires have been cabled and the general
appearance is fair. Lacquered cotton tape has
been wrapped around some of the cabled wires as
protection against damage from chafing and as
additional support for the cable. Shielded coaxial
conductors have been used between the output tank
circuit and the two antenna terminals. This
cable is made up of brown phenolic beads inside
of a2 tinned braid shield which is covered by a
black cotton wrapper. The two cables have been
bound together with friction tape, a practice
which is not generally acceptable in Navy equip-
ment. It is suggested that type RG-8/U or a
similar type cable be substituted if possible.
The general accessibility is reasonably good,
although accessibility to the tube sockets,
especially the r-f doubler (V 103) is not as good
as is desirable. More careful marking of the
symbol numbers on the chassis adjacent to the

w1 e
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comporients would expedite the location and re-
placement of defective units. As protecdtion
against the effects of humidity, some of the
phenolic materials such as coil forms and mlca
capacitor cases have been waxed. Terminal boards
are of a phenolic material which does not appear
to have been waxed; but since they have a hard,
glazed finish, it is believed they will be satis-
factory as now protected. Many of the features
giscussed in this paragraph can be seen in Plate
07

The BC 659-A and BC 659-B transmitters-receivers
have identical comporients, the majority of which
are commercially available from several manufac-
turers. gSome of the bakelite cased mica capaci-
tors used in thesé eguipments do not appear to be
of as high quality as those used in the BC 684-A
transmitter but no failures of units of this type
occtirred during the tests. No relays have been
used in this equipment. Connection facilities

to the transmitter-receiver have been described

in Par, 2-1. Tube Bockets are of phenolic material.
Waxed cotton-covered magnet wire, rubber covered
stranded hook-up wire, and bare tinned No. 14
solid wire have been used for interconnecting leads
between the various stages. Spaghetti insulation
has been used around the r-f leads at a number of
places. These types of insulation are all inflam-
mable and susceptible to fungus attach. It is
recommended that wire having non-inflammable in-
sulation and suitable fungus resistant qualities
be used in this equipment. Radio frequency leads
hatve been kept short but it is believed some
improvement could be made in the mounting of r-f
choke coils, which are in many cases supported

on pigtail leads longer than one-half inch. Plate
124 shows the below-chassis arrangement of

BC 659-A components. General accessibility is
good and the appearance of the wiring is fair.
Symbol numbers are marked indiscriminately on the
components or on the chassis adjacent to the com-
ponent, which will cause confusion when one of

the components on which the symbol is marked has
been replaged with an unmarked spare wnit. 1t is
recommended that the symbol humbers be marked on
the c¢hassis adjacent to the position of the com-
potient irgtead of as now -narked. As protection
against the effects of humldity, r-f chokes,
ceramic tapacitors, and Some phenolic capacitor
cases have been waxed. A heavy white wax has been
used on the r-f chokes, and a transparent type has
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been used on the capacitors. The receiver r-f
tuning coil form and p-a tank coil form have been
lacquered to seal the surface of the unglazed
ceramic. A light coating of protective varnish
has been applied to the phenoclic coil forms used
in both the receiver and transmitter portions of
the unit.,

(¢) The power supply (PE 117-C) wiring and mounting of
. components are much the same as in the BC 659-A
. unit. An improvement could be made in the multi-

' conductor rubber covered power cable, in-which

: an excessively long wire has been folded upon

1 itself several times and bound with a bit of ad-
L hesive paper. One ten-watt resistor (R-6) in a
‘ group of three is supported on pig-taill leads
gt longer than one-half inch. Such defecis as these
7 ; can be corrected by the insistence of the in-
spection forces upon proper techniques.

] (d) One multi-range meter has been provided in each
E equipment to facilitate operation. A four posi-
tion rotary selector switch connects the meter
provided in the SR 609 and 610 eguipments into
X four different circuits to give a relative indi-
* cation of power amplifier plate and grid current,
; plate voltage, and filament voltages. The re-
quired shunt and multiplier resistors have been
so chosen that the meter pointer deflects to the
r same position on the scale each time. This posi-
y tion is marked with a spot of radiocactive phos-
phorescent paint. This simplification in meter-
ing makes rapid checking of operating conditions
- easy for inexperienced personnel. 1In the BC 684-A
' transmitter, a multirange milliameter has been
provided to indicate the grid current on each of
the r-f stages. A double pole 6-position rotary
§i switch is used to transfer the meter connections
' from one circuit to another. The meter scale is
1 calibrated from CO to 100 and full-scale deflec-
tion requires from 1.2 ma to 15.2 ma depending on
the circuit in which it is used. The meter is
also connected to a double-pole double-throw
toggle switch which transfers it from the rotary
switch circuit to the output of a thermocouple
which is capacitively coupled through the coaxial
transmission line to the antenna. By this ex-
pedient, an indication of the antenna current is
available to the operator for initial channel
tuning and incidental checking of operation.
Tables 23 and 24 are calibrations of these meters.
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Installation.

- The SCR 608-A equipment comprises a relatively high-
wered mobile communications facility and consequently requires
grmanent installation in a motor vehicle or a ship. The mount-
f?ng racks, cabinet, and spring-base self-supporting vertical
PWhip antenna required for installing the transmitter and re-
Jeeivers in a motor vehicle have been furnished as part of the
PSCR 608-A equipment. The procedure for vehicular installation
POitlined in the instruction book for the equipment is brief but
f8dequate and can possibly be applied to shipboard installations
Without extensive modification. The SCR 609 equipment is de-
p8igned for semi-portable applications and therefore the prepara-
Ptions necessary for putting the equipment into operating condi-
ilion are few and simple. The SCR 610 equipment is intended for
SWVehicular operation and more detailed installation directions
p@ppear in the joint instruction book for these equipments.

e~ . Power Supplies.

A The SCR 608-A equipment is powered by individual 12

Or 24 volt d-c dynamotors incorporated in the BC 684-A trans-
mitter and BC 683-A receivers. The storage battery of the
WWehicle in which the equipment is installed is used to supply

Bthe required power for these components. The transmitter dyna-

pmotor is rated only for intermittent duty and although it con-

P tinued operating for a period of 1 hour and 30 minutes under
Fey-locked operation, the heating was considerable and would
fdamage the windings with repetition. All bias and filament vol-
‘tages necessary for operation of the SCR 608-A equipment are
iProvided by the storage battery and dynamotors. The SCR 609
‘€quipment is operated from dry battery packs which are carried
in a metal case approximately the same size as the BC 659-B
iiransmitter-receiver cabinet, to which it can be readily attached.
An Army type BA40 dry battery pack supplies power for the re-

S teiver portion of the BC 659-B, and a type BA39 dry battery pack

pfurnishes the transmitter power. These batteries are required

Pin addition to the type BA-41 bias pack used for the automatic
Bfrequency stabilizing circuit in the transmitter portion of the

Sequipment. To supply power for the BC 659-A equipment (SCR 610)
2& vibrator power unit has been provided, It is designated as
MPlate Supply Unit PE 117-C" and operates from a six or twelve

BWolt vehicle storage battery. The PE 117-C can be used inter-
Pehangeably with the dry battery supply for operating the
8CR 609 equipment although its output voltages are lower than
Sthose obtainable with the dry battery packs.

2-5. Freguency Range and Operation,

(a) A group of ten crystals can be selected from the
120 supplied with the SCR 608-A equipment and
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installed in a heat-insulated compartment in the
S BC 684-A transmitter. A snap-type thermostat
\ controls approximately 30 watts of heating power
supplied to this compartment when the inside tem-
perature drops below 21 degrees centigrade. This
provision tends to limit the range of ambient
temperatures to which the crystals are subjected
but the heating does not provide the degree of
: heat control found in the heated m-o compartments
N of Navy transmitters. After the initial adjustments
have been made, which consist chiefly of resonat-
ing the antenna circuits by means of trimmer capa=- ;
citors, operating procedure is simple. A push-to- 08
talk switch in the microphone applies power to the
transmitter dynamotor and operates the antenna .
transfer relay which connects the transmitter out- | 14
put to the antenna. Selection of a crystal con- 1
trolled channel is made by depressing the proper T
push button in a bank of ten on the front of the f
& transmitter. These pushbuttons are mechanically ¥
: interlocked so that only one can be operated at RE
a time. To the channel selector push buttons are -
connected the tuning capacitors of the various r-f i
3 stages of the transmitter, so that tuning to the |
2 desired operating frequency is simultaneously '
accomplished when a pushbutton is depressed. This
method of transmitter operation permits rapid .
change of frequency to any one of the ten pre- Vs
viously selected channels. Channels have been {
spaced 100 kc apart between 27 and 38.9 mcs. The |
flexibility and surety afforded by erystal control
and pushbutton tuning should be advantageous in
services where attempts are made by the enemy to ‘
Jam communications nets. “‘

(b) The SCR 609 and 610 equipments are designed to Y
operate in the same frequency spectrum as the
SCR 608-A, and presumably in conjunction with the
latter equipment as well as independently. Con-
sequently, a total of 120 crystals has been fur- ;
nishod as necessary sparcs in each of these eguip- 3 8
ments to correspond with those furnished for the -1¥
SCR 609~A. Only two channels are available at '
any one time, however. Selection of the desired '

g operating channel is effected by means of a two-

4 position rotary switch which connects preset vari-
able capacitors across the tank circuit inductance
in each stage of the transmitter and each stage
of the receiver ahead of the mixer tube., Plate 8
and filament power are continuously supplied to ) |
the receiver during operation. Plate power

1ED




T o 4 . T T B
= w ff T o
b | JE ool-tED

s |

b is also continuously applied to the transmitter
= but filament power is controlled by the press-to-
talk switch in the carbon microphone. The re-

g ceiver is capacitively coupled to the transmitter
: p-a tank circuit and a portion of the transmitter
" energy is thus fed into the receiver. This signal
IS is rectified in the discriminator detector and is 1
. used to control the frequency of the transmitter 4

> by means of a direct coupled amplifier which
: determines the operating bias on the reactance
s modulator. In this manner a good approximation

of crystal controlled freguency stability can be
maintained in the transmitter.

(c) Changing the selection of crystals in the SCR 608-A B
transmitter requires the retuning of all the radio .

. frequency stages. The correct procedure has been

-T adequately described in the instruction book and

; can be readily performed by moderately skilled

operating personnel without the use of any addi- .

tional equipment except a screw driver, d.;

R (d) To change to an operating frequency other than
j that afforded by either of the crystals originally
i supplied in the SCR 609 and 610 equipments 1is a
rather involved procedure which cannot be per-
formed in the field. A vacuum tube voltmeter 1is
) necessary for the alignment, and a signal genera- ul
g tor is also desirable. A total of 14 variable i
capacitors must be adjusted to resonate the r-f -
4 stages of the receiver and transmitter to the
. freqguencies determined by the choice of crystals
plugged into the receiver. Detailed instructions
have been included in the Instruction Book for the _
steps necessary to change frequencies. Adjustment ¢
of the transmitter oscillator was found to be the .
most critical step in the alignment process
although the interaction between the multiplier
stages, and between the receiver and transmitter,
complicates the entire operation. These condi-
tions require, therefore, that the frequency ad-
o justment be made by an experienced man who has  ¢i2
& the proper facilities available for the work.

Weights and Dimensions.

The weights and dimensions of the equipments are shown
Table 1. It can be seen that the SCR 609, although portable,
in no sense a "Walkie Talkie" or back pack equipment and cannot

-
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ﬁg*rated while being carried. Views of the complete equip-
je® appear in Plates 101, 111, and 117 which show respectively
%QCH 608-4A, SCR 609, and SCR 610 Radio sets.

fi

Measurement of Power Output.

% The Instruction Book for the SCR 608-A equipment
3§fies a dummy antenna of 40 ohms resistance to be used when
BBBring the power output obtainable from the BC 684-A trans-
BBEr. The transmitter was therefore loaded into a lamp bulb
LRE approximately 40 ohms resistance at 16 watts dissipation.
pantenna tuning controls of the transmitter were left as
nally received. To effect resonance, a 100 uuf variable
itor was connected in series with the load lamp and adjusted
produce maximum antenna current at each of the operating fre-
itles provided. The data obtained in this test appear in
i€ 2. There was an appreciable difference in the power out-
B8 obtained on the various channels despite the external variable
icitor having been tuned to produce maximum antenna current
jeach of the frequencies shown. It is stated in the Instruction
@O0k that the transmitter may be operated into an antenna which
@8 a quarter wavelcngth long at some midband frequency; it may
poperated into a half-wave antenna over a limited range of
Quencies depending on the coupling adjustment in the trans-
gitter, The transmitter must be connected to the antcnna by a
gRI00t length of stranded wire which has been provided with the
BQuipment. A fitting has also been provided in the antenna mast
BBEE to terminate a flexible coaxial transmission line if the
_{ﬁcnna must be located morc than 2 feet from the transmitter. A
gine of this type is listed as a part of the SCR 6C8-A equipment,
BBL none was furnished for test. To determine the operation of
@Bls transmitter into the quarter and half-wave antennas, a five-
BO0L and a fifteen-foot length of RG-8/U flexible transmission
gine were used to connect the transmitter to the antenna. Measure-
ients of the antenna current at the base of the antenna were made
- each operating frequency and these data appear in Table 3.
may be noted that changing the length of the transmission line
i8d more effect on the antenna current than changing the length
the antenna. It was observed that the longer transmission
#ine did not permit tuning the transmitter at the low and high
#hds of the band with the degree of coupling set by the manu-
gacturer. The position of the coupling inductance in the antenna
Bircuit can be changed by means of a sliding adjustment provided
the ceramic forms which support the p-a tank inductance and
€ antenna coupling coil. Although the instruction book indi-
tes that this inductance is calibrated for 3 positions, no such
libration appears on the control. The instruction book for
Blle SCR 609 and 610 equipments does not specify the character-
#Stics of the dummy antenna into which the transmitter should
@ loaded for power output measurements, The antennas, however,
@re designated, the attempts were made to determine their
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Stlcs by bridge measurements. Inasmuch as the antennas
d as grounded radiators, bridge measurements did
iIlusive results on the reactive component of the
ance but reproducible values were obtained for the
ponents. The type AN 29-C antenna resistance mea-
mately 200 ohms over the frequency range of the
b the 5-section whip antenna, with a 3-foot feed
4 approximately 400 ohms. These resistance values
ecked reasonably well by the substitution method of
aracteristic determinaltion. The power output obtain-
205 ohm load is shown in Table 4. Although the
) book indicates that the transmitter power output is
® power obtained at the laboratory with either a low
or high resistance antenna was usually less than one
e 5 contains data showing the operation of the BC 659-4A
into the two types of antennas with open wire and
. transmission lines.

Locked carrier Operation.

& The BC 684-A (SCR 608-A) transmitter is not intended
inuous operation. However an attempt was made to obtain
Fequency drift under continuous key-locked operation

#€ equipment was operated a total of one and one half hours

‘Excessive heating occurred. The data obtained appear in

The decrease in power observed is attributable chiefly
€ating of the dynamotor and the consequent reduction of
Oltage. Table 7 is comprised of the data for a similar
ducted on the BC 659-A (SCR 610) transmitter with which
tor power unit PE 117-C was used. It will be noted that

i the plate power input exhibited a random variation ten-

the frequency stability of the transmitter was not mea-
affected.

Temperature Variations.

The SCR 608~A and SCR 610 equigments were subjected
Peratures ranging from 450°C to -30°C. Arrangements were
Operate the BC 684-A transmitter for the first five
of each fifteen minute period during the test and the
A transmitter operated during the remaining ten minutes
period. This permitted frequency measurements to be
each unit without interference and provided the inter-
operating conditions for which the BC 684-A transmitter
gned. Table 8 contains the data indicative of the changes
€d in the operation of the BC 684-A transmitter. Table 9
rised of data obtained during the same tests on the
equipment. The better stability of the crystal controlled
=A equipment is evident when a comparison between the data
M8 two tables is made. In either case however, the frequency
B8 15 a very small percentage of the carricr frequcneys.
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=10. Humidity Variations.

2 The SCR 608-A and SCR 610 equipments were subjected to

B8 usual high humidity tests which standard Navy equipment undergo.

8¢ data appear in Tables 10 and 1l. The sealed construction

the SCR 610 shows to advantage in the performance of the

659~A transmitter under high humidity conditions, for no

quency changes attributable to the high humidity were observed.

re was some change in frequency observed in the BC 684-A trans-

ter during this test however. The high humidity conditions

lously affected the plating on the majority of metal-cased

ponents in the SCR 608-A equipment. The steel chassis and

ponent cases have been zinc plated, which, under the high

idity conditions, formed a heavy deposit of zinc oxide on the

fterior surfaces of the equipment. The painted steel outer sur-

iees of the SCR 608-A equipment were not noticeably affected.

is belicved that the moist salt atmosphere encountered in

pical countries would rapidly destroy the serviceability of

815 equipment unless more adequate protection is given to the
ted steel surfaces. It is recommended that consideration

B8 given to applying a waterproof varnished finish to all steel

@Rd zinc plated surfaces not reqiired for electrical bonding.

0 corrosion was observed in the SCR 610 equipment. A plating

[Fesembling cadmium has been used on the chassis and shielded

Bomponent cases.

#@11. cold Start Test.

4 The equipments were subjected to a cold start test
R which they were shut down completely for two and one-half hours
ih an ambient temperature of-minus thirty degrees centigrate.

Bt thc end of this period, the dynamotors in the SCR 608-A
Bguipment started satisfactorily, all pushbuttons operated with-
Ut undue stiffness and normal power output was obtained on all
pien channels. All controls in the SCR 610 equipment were also
E;tisfactorily operative.

'?’18. Effects of Prolonged High Humidity on Idle Egquipment.

The equipments remained off for a two hour period

@uring which the relative humidity in the test chamber was
maintained in excess of 95 percent at an ambient temperature of
'&190. when the BC 684-A transmitter (SCR 608-A) was turned on,
0 r-f power was obtained, and reversed grid current was observed
#n the doubler and power amplifier stages. It was necessary to
'8hut down the transmitter because of the overload present on the
last two transmitter stages. Inspection of the equipment re-
B Wealed small amounts of condensed moisture on various components
(#8nd arc-over between rotor and stator plates of C-113 in the
fPlate circuit of the tripler stage. This capacitor is one portion
POf the ganged main tuning capacitor. Twelve hours later the
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Humidity Variations.

The SCR 608-A and SCR 610 equipments were subjected to
BSual high humidity tests which standard Navy equipment undergo.
#€ data appear in Tables 10 and 1l. The sealed construction
the SCR 610 shows to advantage in the performance of the

I8 659-4 transmitter under high humidity conditions, for no
geguency changes attributable to the high humidity were observed.
§8e was some change in frequency observed in the BC 684-A trans-
ter during this test however. The high humidity conditions
lously affected the plating on the majority of metal-cased
Ponents in the SCR 608-A equipment. The steel chassis and
Ponent cases have been zinc plated, which, under the high

1dity conditions, formed a heavy deposit of zinc oxide on the
eFlor surfaces of the equipment. The painted steel outer sur-
€8 of the SCR 608-4 equipment were not noticeably affected.

$ds belicved that the moist salt atmosphere encountered in

pical countries would rapidly destroy the serviceability of

#8 equipment unless more adequate protection is given to the
#ted stecl surfaces. It is recommended that consideration

B€ given to applying a waterproof varnished finish to all steel

B4 zinc plated surfaces not required for electrical bonding.
eorrosion was observed in the SCR 610 equipment, A plating
mbling cadmium has been used on the chassis and shielded
ponent cases.

iﬁﬂl. Cold start Test.

k. The equipments were subjected to a cold start test
8 which they were shut down completely for two and one-half hours
gl an ambient temperature of-minus thirty degrees centigrate.

f8 the cnd of this period, the dynamotors in the SCR 608-A
MUipment started satisfactorily, all pushbuttons operated with-
BBt bndue stiffness and normal power output was obtained on all

B channels. All controls in the SCR 610 equipment were also
@tisfactorily operative.

g-12. Effects of Prolonged High Humidity on Idle Equipment.

¥

Es

. The equipments remainecd off for a two hour period
@BFing which the relative humidity in the test chamber was
@intained in excess of 95 percent at an ambient temperature of
B C. WVhen the BC 684-A transmitter (SCR 608-A) was turned on,
@ r-f power was obtained, and reversed grid current was observed
i the doubler and power amplifier stages. It was necessary to
down the transmitter because of the overload present on the
g88L two transmitter stages. Inspection of the equipment re-
#aled small amounts of condensed moisture on various components
arc-over between rotor and stator plates of C-113 in the
#BLE circuit of the tripler stage. This capacitor is one portion
§ the ganged main tuning capacitor. Twelve hours later the
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equipment had dried out and it was found to operate normally
Without requiring any servicing. The BC 659-A transmitter was
less affected by this test but for approximately fifteen minutes
after it was turned on instability was observed in the p-a plate
Current and power output. This cleared itself however and no
further difficulty was encountered. The open construction of

the SCR 608-A equipment would nullify the effects of any dessica-
tor unit which might be installed to prevent the failure en-
Countered in this test. The use of ceramic coil forms to replace
the bakelite one now used in the low frequency stages, non-
Nygroscopic insulation on hookup wiring and terminal boards, to-
gether with the precaution of waxing of components should mini-
Mize failures from this cause. A glass-fiber bag filled with a
8ry chemical dessicator has been incorporated in the SCR 609 and
SCR 610 equipments to absorb what moisture seeps through the
rFubber-gasketed openings into the interior., The erratic opera-
t?on noted in this equipment after the comparatively short dura-
tion of this test indicates the inadequacy of the protection now
provided. It is recommended that further waterproofing in both
types of equipment be instituted. 1In this connection it is
Suggested that the Bureau review the work being undertaken by the
Signal Corps on this equipment in addition to what has been done
glong parallel lines by this Laboratory.

£-13, Effect of Inclination.

. The SCR 608-A and SCR 610 equipments were secured on

& special test platform by means of the mounting bases provided
"With each unit for inclination, vibration, and shock tests.

The equipments were subjected first to a 30 minute period of

i Bide-to-side inclination during which the unmodulated carrier

P Was monitored on a receiver by means of a beat oscillator. There
I Was inappreciable frequency change in the beat note as the SCR
Pequipments were inclined through an angle of 45° each side of the
pvertical. Front-to-back inclination'of the equipments for 30
l_.lﬂ_linm;es.: lirewise caused inappreciable changes in beat note fre-
pfuency. No mechanical difficulties arose during this test.

ﬁ8-14. Effect of Vibration.

g
h[_ The equipments mounted as described in paragraph 2-13
Were subjected to vibration frequencies ranging from 300 to 1900
eles per minute for a total period of one hour. The modulated
gnals from both transmitters were monitored on the associated
®ceivers. The carrier alone was monitored on an amplitude modu-
ition receiver by means of the beat note method previously men-
Bed. An audio noise modulation was evident in the signa; from
BC 659-4 (SCR 610) transmitter which followed the changing
ting frequencies of the platform. The frequency deviation
eed by this modulation was rather low, and would consequent-
unnoticeable with the normal deviation produced by voice
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;@odulation. A vibration frequency of approximately 500 cycles
Per minute produced a resonance effect in the BC 659-A itrans-
fmitter which caused a maximum of 0.14 inches displacement of the
punit. At all other vibration frequencies the shock mounts were
Jeffective in attenuating the vibrational acceleration satisfact-~
POrily. The SCR 608 equipment has a natural resonance period at
LApproximately 450 cycles per minute, which produced a displace-
“_?;qt if 0.16 inches. No damage resulted in either equipment from
is Test.

q

- 2-15, Effects of Shock.

A total of forty-eight shocks were applied to the table

2 0n which the equipments were mounted, twelve shocks being direct-

Ped toward each of the four sides of the transmitters. These

& shocks produced inappreciable frequency changes in the two trans-

Plitters. On the first shock directed toward the left side of the
BC 684-A transmitter the crystal oscillator tube (Type 1619)
failed and was replaced. On the 25th shock, which was directed

I tovard the right side of the equipment, the high voltage plate
supply fuse blew, due to a momentary short in the Type 1624 p-a

P tube. No tube failures occurred in the SCR 610 equipment. The

B shock mounts now furnished with these equipments tend to bottom

P under the shocks administered by the Laboratory shock device,

0 It is recommended that additional rubber buffers be incorporated

Bin the existing shock-mount design to prevent métal-to-metal
gontact and consequent high impact shocks from this cause. It

B is believed that such provision will reduce the number of tube

@ failures which will occur from this contributory cause. The

Y hold-in latches on the push-button mechanisms of the BC 683-A

P receivers and BC 684-A transmitter are inadequate to retain a
Selected channel in its operating position when shocks are directi-
Y ed toward the front or rear of the equipment, A spring loaded

Plocking plate is used to latch the individual pushbuttons, It
'is recommended that the spring tension be increased on this lock-
S ing plate to prevent the undesired release of these pushbuttons
inder shock. The shocks applied toward the left side of the

'SCR 608-A equipment bent one of the two bolts securing the

PBC 684-A transmitter to the mounting base, It is recommended
that suitable provision be made to prevent movement of the trans-
flitter under shock and eliminate the possibility of shearing
these bolts by the heavy transmitter unit.

£-15. Effects of Input Voltage Variation. Thc effects of
SWarying the input voltage to the transmitters appear in Tables
112 and 13. No frequency changes were observed in either equip-
Hbent as a result of the reduction or increase in the input vol-
"%age to the equipments. The battery voltage for the BC 684-A
_}ransmitter vas decreased from its normal value of 18 volts to
S@pproxirately 4.5 volts before the control relays in the equip-
pent ceased to hold in, so it may be assumed that the reduction
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Poutput power is attributable to reduced emission and plate
jltage in the transmitter. The negligible output power obtained
i the lower battery voltages with the BC 659-A transmitter can
Fewise be attributed to low plate and filament potentials,
@amuch as there no relays in the transmitter circult.

=17. Battery Life Test.

A battery life test was conducted on the SCR 609 eqguip-
@nt using the dry battery supply which consists of a Type BA 39
fek for the transmitter, and a Type BA 40 for the receiver. The
nsmitter was operated 1 minute in every 5 minutes. The test
tinued for a total of 102 hours before the transmitter battery
lame exhausted. During this time it was necessary to replace

' type BA 40 receiver battery twice due to low filament voltage.
8 indicates that the two packs have not been designed to be-

@ exhausted at approximately the same time. Neither of these

$bEry packs are listed as standard U. S. Navy Dry Battery
j€8 as of 1942.

e Freguency Deviation Capabilities. The instruction Hl
A tor the SCR 608-A equipment indicates that a peak deviation
piis and minus 110 ke is obtainable; the nominal value of the
@8mitter deviation is plus and minus 40 kc. The BC 683-A (I
#ivers are designed for a nominal band pass of 80 kc.  The f
éruction booklet for the SCR 609-SCR 610 equipment contains 4
ginformation as to the receiver band pass characteristics and U
tLransmitter deviation capabilities. Preliminary measure- .#’
8 of the BC 683-A receiver indicates that it has a band pass
@pproximately 40 kc on the low frequency channels, and 50 ke r
higher frequency channels. The BC 684-A transmitter '

tion capabilities are shown in Table 14 and appear graphi-

in Plate 1. Preliminary measurements of the band pass
facteristics of the BC 659-A receiver show that it is consider- i
P less than the BC 683-A receiver on the lower frequency .
Mels, being approximately 25 ke, and increasing to 40 kc on |
figher frequency channels. The deviation capabilities of the
B99-A transmitter appear in Table 15 and graphically in Plate h:
;*he increased deviation resulting from the higher modulating 'ﬁ
@guencies is a desirable characteristic in f-m transmitters,

g8much as it produces a more favorable signal-to-noise ratio :
the receiver. Such accentuation normally requires a de- *i
pasizing circuit in associated receivers to restore the re-

BUive amplitudes present in the original modulating signal. It
1]l be observed that the SCR 610 transmitter is incapable of
Producing as much deviation as is obtainable with the SCR 608-A.
This fact coupled with the comparatively narrow band pass of the
BCR 610 receiver imposes a limitation on operation when communi- b8
Bation is to be effected between the SCR 608-A and 610 equip-
ments. The SCR 608-A equipment may be arbitrarily classed as '
Wide-band f-m in comparison to the SCR 610, although this classi-
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i 18 not in accordance with Federal Communications Com-
ﬁ&finitions. A wide-band f-m transmitter can be received
Fow-band f-m receiver if the transmitter operator re-
B audio level of the modulating signal. In the case of
684-A transmitter this would simply amount to holding the
Oneé slightly away from the lips instead of close up as
Ormally be done inasmuch as no provision has been made for
ling the output of the modulator. It is also pointed out
@ low-deviation signals can be satisfactorily monitored
mplitude modulation receiver whereas wide-band f-m cannot
Hecessfully intercepted. The signals of both the SCR 6084
SCR 610 transmitters were received with understandable
On a Navy type RBG receiver and a National type NC 200
‘ﬁar although the SCR 608-A produced some distortion in the
SEVEer output when the transmitter deviation was increased.

Deviation Sensitivity.

L The deviation sensitivity of the SCR 608-A and SCR 610
fi8mitters appear in Tables 16 and 17, and graphically in Plates
4. The data show that the response of the BC 684-A trans-

P is rather poor at the low freguencies, and requires more
&ting signal voltage than the BC 659-A unit. The deviations
BOLh transmitters are reasonably linear with modulating vol-

;, however.

{9

Power Input Reguirements.

The power input requirements of the SCR 608-A equip-
gare shown in Table 18 for a number of test conditions. The
@eination of two receivers and the transmitter imposes a very
By drain on the storage battery supply for the SCR 608-A
#pment and will require ample charging facilities in addition
&Vvy duty types of batteries for satisfactory operation. To
ite the SCR 608-A equipment from a 24-volt de input requires
Biinstallation of a 24-volt dynamotor in the receiver and
@B8mitter instead of the 12-volt units now furnished in each.
88 recommended that consideration be given to providing greater
#X¥ibility than is now afforded in accormodating either 12 or
W01t d-c inputs for this equipment when used in Naval service.
@8 pover input requirements for 6 and 12 volt operation of the
@610 equipment using the PE 117-C vibrator power supply appear
dable 19. changeover links on the vibrator transformer and
8BPing resistors provide flexibility for 6 or 12 volt opera-
» The efficiency of the power supply is not as high on 12
¢ Operation as it is when a 6 volt supply is used, although
@8What higher output voltages are obtainable.

:?- Power Supply Ripple.
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P (a) The ripple voltages measured in the output of the
b dynamotor supply of the BC 684-A Serial No. 9307
transmitter are as follows:

Peak .
Dynamotor Output Ripple Percent '
No. Volts Volts Ripple
4163 570 8.35 1.5
4334 590 46.6 T2

The No. 4163 dynamotor was obtained for comparison
purposes from the Serial No. 9590 transmitter
supplied to the Laboratory but which was not under
test. This ripple produced both frequency and
amplitude modulation of the carrier which appeared
as an objectionable background noise whenever the
transmitter was turned on. These percentages are
very much higher than are tolerated in standard
Naval communications equipment. All attempts to
bypass the ripple with capacitors were futile.
The source of the noise was found to be the motor,
and the noises produced by commutation of the
motor are conducted by the input leads back to the
battery and from there distributed to all the
tubes in the transmitter through the filament
circuits. This condition suggests improper
e commutation and misalignment of the brushes.
'3 The brush rigging is not adjustable in this type
of dynamotor. In an attempt to isolate the source
ks of the noise, an iron core inductance was placed
in the positive battery lead at the motor input
terminal and it was found to be effective in
eliminating the objectionable noise. The follow-
ing data shows the operating conditions before and
after insertion of the inductance.

Al

Point of Measurement Measured Voltage
Without Series With Series :
| Inductance Inductance
 Input ' 12 d-c 11.9 d-c i
.?e Voltage on MG input 0.32 rms 0.005 rms
. (on battery side
3 of filter
ﬁjotor Output Volts 5985.0 d-¢ 5750 d—i
.tP VOItage on Dyn' Output 10.8 rms 7.7 rms
I8E Measured Across L104
n BC 684-4 C.09 rms 0.014 rms

The noise voltage across L104 produces frequency
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_ modulation and docs not appear on the carrier as a
& ripple veltage as the term is commonly used in
8 connection with amplitude modulated carriers.
i Actual amplitude carrier ripple amounted to only
' 0.74 percent in the SCR 608-A equipment. It is
recommended that the noise produced by the dyna-
b motor supply be eliminated, because, from a security i
- standpoint, such an identifiable signal is a defi- T
e nite hazard.

b (b) The ripple voltage appearing in the output of the
5 PE 117-C Power Unit was mecasured and appeared as

E follows: '
b : Peak il
. Input Output Ripple Percent :
': Volts Amps. Volts Volts Ripple ,

4 6 3.4 95 0.05 0.15
12 248 e Less than Negligible i

- 0.01 volts

The amplitude ripple voltage appearing in the
carrier was in the order of 0.1 percent; negligible
8+ carricr deviation was observed. As mentioned in
Par,2-21(a),the ripple voltage appearing on an '
f-m carrier as a result of inadepuate transmitter .
power supply filter does not have the same signi- I
ficance that it has in connection with an ampli- i
, tude modulated carrier. It has been found that a f
X 2 percent ripple voltage is not objectionalbe in
the latter, but from the observations made of the ;
signal from the SCR 608-A, only a very small de- "
o viation voltage can be tolerated if the carrier
8 noise is not to be objectionable.

e-22 Fuses.
L :
= A Littelfuse type 4AG 1/2-ampere fuse has been placed
pin the positive side of the DM 35-D dynamotor output in the .
BC 584-A transmitter. This is held in a Littelfuse type 1212 ’
S holder. A spare fuse is carried in a second holder mounted ad-
B jacent to the active fuse. Full load operating current through
I the fuse is 190 milliampercs, The type 4AG fuse has a maximum
B Voltage rating of 500 volts, but in this equipment, the fuse is
pused in a 600 volt circuit. It is recommended that the fuse
Bbe changed to one having a current rating of 250 ma. It is be- :
”;lieved that this reduction will permit the use of a 4AG fuse i
P With greater safety in the 600 volt circuit and will not
S ficcessitate changing to high voltage types which would be :
@ Physically larger. A Western Electric Type 66B, 75-ampere link ' 

-
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PE fuse is connected in the positive battery lead in the Model
€S7D Mounting. This fuse is not contained in an insulated
idge but is simply mounted on a piece of bakelite by means
BWWO wing nuts. A clearance of approximately 1 inch is pro-
8d between the fuse and the metal cover of the fuse compart-
#%s The maximum operating current measured through this fuse
1j33 amperes. It is recommended that a standard insulated 40~
PEre fuse be inserted in place of the one now provided inasmuch
pehe 75-ampere fuse will provide no material protection for the
@ipment. A 1/4-ampere Littelfuse instrument type fuse has been
PPlied in the BC 659-A and B units in the transmitter high vol-
@8€ supply. The maximum operating current measured through this
B8 was approximately 40 milliamperes. The input of the PE 117-C
MEr Unit has a 6-ampere type 3AG fuse for protection of the
very. The maximum input current measured in this unit was 3.5
Peres with a 6 volt supply. It is recormended that a S5-ampere
BE be used in this application.

23, Tube Operating Potentials.

A total of eight Navy Type 1619 and 1624 tubes have
Ben used in the BC 684-A transmitter; one 1624 scrves as the
fial p-a, and the remaining seven 1619 tubes function as radio
gguency and audio frequency amplifiers. Loktal typec tubes manu-
@etured by Sylvania have been used in the BC 659-A and 659-B
Q@ipments, (SCR 610 and SCR 609 scts respectively). The po-
ghtials and operating currents of the vacuum tubes in the
B684-A transmitter appcar in Table 20. Similar data for the
B 659-A transmitter and the PE 117-C power supply appear in
@bles 21 and 22. The operating potentials in the BC 684-A trans-
bbter are within JAN-1A specification limits except for the fila-
BNt voltages of V-10l1, V-104 and V-107 which -are in excess of
limits., The filaments of V-101 and V-107 are in scrics with
08¢ of V-105 and V-106 which havc potential drops across thcm
#Bhin specification limits. The filament of V-104 is connected
B series with v-102, V-103 and V-108 which also have potential
POps across them that are within specification limits. It is
bable that individual differences in filament resistances of
Be tubes cause this overload condition, and no correction can be
@de. In the BC 659-A transmitter, the filament potential of the
%8 stagc is in excess of specification limitations. The filament
@wer for all four transmitting tubes is identical, but as the
fircuit is now arranged, so-called filament potential equalizing
istors arc connected across the reactance modulator and the
fer filaments. Thercfore it is recommended that a similar
istor be provided for the p-a filaments in order to equalize
e potential drops across all transmitter tubes and eliminate
B overload which now exists. The two tubes.in the PE 117-C
BWer Supply are operated within specification limits. However,
® was noted that the VR-90 is erratic in operation due to insuffi-
Heént voltage to maintain ionization. When the SCR 610 cquipment
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I8 first turned on, with a storage battery potential cither 12.2
_%!lts or 6.2 volts, the VR-90 ionizes properly at approximatcly
Btts ionization potential of 127 volts, and the¢ tubc regulates the
p¥0ltage drop across it to approximately 90 volts, A 1000-ohm 10-
g¥att resistor (R-7) in series with the tubc limits the current
Bthrough the tube to approximately 25 milliamperes. When the
peransmitter is turned on by means of the microphone switch, the

éddltional current drawn by the transmitter reactance modulator
pend r-f oscillator through this resistor lowers the potential
f8Pplied to the tube sufficiently to stop ionization. When the
pOPerating condition is again restored to receive, the maximum vol-
{?ﬂge which is then applied to the VR-90 is 110 volts, which is

i7 volts less than the minimum required for ionization of the tube,
(Wnd.the tube fails to ignite. Since this regulated voltage is
5@@81rable to aid in maintaining the frequency stability of the
Wbransmitter reactance modulator and r-f oscillator, it is recommend-
$8d that the necessary changes be made to insure continuous ioniza-
(8lon of the VR-90 tube during transmission and reception.

;f"24. Spray Test.

4 To ascertain the protection against saltspray afforded
Eﬂ the cabinet, CH 74A, of the SCR 608-A equipment, it was sub-
ﬂgcted to spray from a hose for 15 minutes. During this test the
falivas cover flap was buttoned over the cabinet opening by the
gysteners provided along its edge. The BC 683-A receivers and
jtlie BC 684-p transmitter were not installed in the cabinet during
18 test. It was found that water splashed inside the cabinet
ficiently to wet the bottom approximately two-thirds of the
tal cabinet depth. Auxiliary holes have been punched in the
Binet to bring the antenna transmission line through, and to
88 mounting bolts for the cabinet. Unless these openings are
;{ed in an installation they should be closed by a suitable plug.
e SCR 609 and SCR 610 equipments were also sprayed for 15 min-
}&es each and were satisfactorily free of moisture at the end of
18 period. Waterproof canvas covers (BG 153) have been furnish-
0 cover the SCR 609 and SCR 610 equipments when set up in the
gdield. These were found to withstand the spray satisfactorily.
giiese covers supplement the nearly watertight construction of the
Bfiipment and serve chiefly to keep rain off the front panel
gOntrols and antenna terminal when the equipment is not in use
:qt remains on the ground exposed to weather.

;§85. Field Tests and Portability.

N No field tests were conducted with any of the SCR
Blipments by the laboratory inasmuch as it is felt that the Sig-
Corps has much more comprehensive data on the performance of
various units than would be possible to obtain from the com-
@tively few conditions which could be set up in the time and
Pace available to the Laboratory for the purpose, However, the
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Bllowing comments are based on observations made to determine
p8 819itability of the equipments for portable and night operation.

(a) The SCR 608-A equipment cannot be carried as a
pack load, and is designed only for vehicular
transportation, It can be operated from such
transportation either when in motion or when
stationary. Simplicity of operation is assured
by tHe push-button tuning provisions, and no
difficulty is anticipated in setting up and main-
taining communications nets on any of the ten
channels. Since there are no tuning controls or
calibrated dials on this equipment which must be

. adjusted when changing frequencies once the equip-

ment has been initially tuned with the antenna,

no illumination is necessary for these operations

to permit using the equipment under blackout con-

ditions, ©No dial lights or luminous markings have
been provided, either on the receivers or the
transmitter. It is recommended, however, that

the push-button channel numbers on all units be

painted with radiocactive phosphorescent paint,

to facilitate location of the desired push-button

in the dark, Indicator lamps on the transmitter

and receivers can be removed from the front panels
to maintain black-out conditions while the equip-
ment is being operated.

(b) The SCR 609 equipment may -be classed as semi- |
portable, inasmuch as it can be carried as a pack '
load by one or two men and set up in any con-
venient location and operated. Individual webbed
canvas carrying straps have been furnished for the
BC 659~B transmitter-receiver and for the CS 79-C
Battery Case. The unit is carried with the weight
bearing on one shoulder and the opposite hip. A
leather handle on eath of the units also permits
carrying the equipment for short distances without
the use of the removable carrying straps. Al-
though these provisions for carrying the equipment
will permit transportation of the units, a man is
considerably hampered in his movements by the un-
balanced distribution of weight, and the fact that
the unit tends to swing independently of his body
movements unless it is steadied with one hand is
a definite limitation which will be decidedly dis-
advantageous in the contemplated service. It is
recommended that consideration be given to pro-
viding a suitable carrying harness so that the
equipment can be placed on a man's back and worn
like a knapsack, The individual weights of the

-




tihits are sufficient to justify the use of two
men to carry an SCR 609 equipment.

(¢) The RV 29-A Remote Control Unit, which is associat-
ed with all three equipments, is also carried
over one shoulder in a leather-reinforced canvas
case, This unit is rather light, however, and
this method of carrying is satisfactory.

(d) The operation of the SCR 609 and SCR 610 is simple.
There are no tuning dials, charts, or variable
controls other than switches, which must be mani-
pulated during operation. A two-position rotary
switch controlled by a lever on the front panel of
the equipment selects the operating channel. A
four-position rotary switch, controlled by a
similar lever, switches a meter provided in the
equipment to read filament voltage, plate voltage
on p-a and buffer stages, p-a grid current, and
p-a plate current. The meter has a single luminous
spot to indicate the proper operating condition for
each of the meter scales; no other illumination
has been provided to facilitate night operations
with the equipment. It is recommended that the
positions of the Meter Switch and Band Change
Switch be painted with radiocactive luminous paint,
and that suitable arrows or other identifying
marks be applied to the switch levers to indicate
their position in darkness.

(e) The SCR 610 equipment is designed for vehicular
mounting, and can be operated while the vehicle
is in motion. The transmitter-receiver portion
of the equipment comprises a BC 659-A unit which
is identical with the SCR 609 equipment, so the
recommendations made in Par. 2-25(d) are also
applicable to this equipment.

'2-26, Spare Parts.

i

i No spare parts other than complete replacements of
Wacuum tubes have been furnished with any of the subject equip-
Ments. It is recommended that the Bureau take the necessary
Mction to obtain the requisite complement of spare parts for
fBhese equipments in accordance with the policy adopted for
i8tandard Navy equipment.

BR-27 . Instruction Books.

_ The preliminary instruction book for the SCR 608-A
Radio Sets contains 39 pages of descriptive text, 16 pages listing
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components, and 19 plates of drawings, and schematic¢s, in much the
same form as is used in Naval instruction books. It was found to
be reasonably free from errors and technically accurate in its
descriptive paragraphs, Instructions for changing frequencies

in the transmitter and receiver are arranged in logiecal seguence, |
and should be capable of being correctly interpreted by service l
beérsonnel. No photographs of the SCR 608-A equipment have been !
included in this book and this lack causes some difficulty and '
Inconvenience in using the book when the equipment is not avail-
able. A different type of instruction book has been furnished
for the SCR 609 and SCR 610 equipments. It is classed by the

War Department as a Technical Manual, andiis written in the popu-
lar vein for personnel having a limited technical background,
There are 38 pages of descriptive text, interspersed liberally #
with plates, photographs, tables, cartoons, and sketches illustras- ;
ing and emphasizing the point being discussed in an adjacent para-
graph. This informal presentation of instructions has merit

and could well be adopted for small portable Naval radio equip-
ment. The organization of the material in the Technical Manual

is not too good, and separation of the various aspects of opera~
tion, servicing, and maintainance would improve the uscefulness

of the book. The presentation of the technical information is s
brief but comprehensive, The lack of description of the antenna
characteristics, and of information regarding the use of trans- '
mission line feed between the transmitter and antcnna are con-
sidered the chicf deficiencies of this book.




Table 1
Radio Sets SCR 608-A - 609 - 810
U. S« Army F-M Equipment
WEIGHTS AND DIMENSIONS

Depth Width Height Weight
Unit Inches Inches Inches Pounds
SCR 608 Equipment
ansmitter - BC 684-A | - 10-3/8 18 11-7/16 6440
: Recelvers - BC 683-A (each) 12-3/4 6-3/4 11-7/16 38,5
#ounting PT-237~D 18-3/8 3%5-1/2 5-1/16 40.0
Bicrophone T-17 _ Cable length five feet. 10
i6adset P-23 3=1/8 5-3/4 7-1/2 0.6
mote Control RM-29-A 6-1/4 9-.3/8 6-1/4 14.5
nvas Carrying Case for RM-29-A e e - 2.0
itenna Mast Base MP-48 3-1/4 3-3/8 17-7/8 11.5
B Antenna Sections (each) Dia.11/16 -~===- 40 BB
ganvas case for Ant. Sections ———— 9’ 44 1.5
Weather protecting Cabinet 17-1/2 35-1/2 16 86,0
b CH-T74-A
B8tal Table for Mounting 15-3/8 40-1/2 15-5/8 44,0
P Equipment FM-43 :
Battery cable Length 8 feet 1.5
Total 308.6
SCR 609 Equipment for Portable Operation
fPansmitter-Receiver BC 659-B 17-1/82 15-1/8 8 27 .85 -
$@8e CS-79-C less Batteries 17 15-1/2 4-3/4  10.25
BA 59 and BA 40
‘tery BA 39 3-3/4 6~-3/8 7-9/16 STD
ittery Ba 40 ——— - ——— T.78
BCarrying Straps Adjustable s 1.50
@hdset TS 13 E 3-1/4 9-1/4 2-5/° 1.50
gliténna AN 29-C Folded, 13-1/2"; Extended, 1.50
13 feet
@hvas Cover BG 153 ——— -———— - 2.25
Total 60.8

3 K TR (Continue
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Table 1 (Cont'd)

Depth  Width  Height Weight g
Unit Inches Inches Inches Pounds '

SCR 610 Equipment for Vehicular Operation

— - —

Transmitter-Receiver 17-1/2 15-1/8 8 27.25

er Supply Unit PE 117-C 17 15-1/2 4-7/8 28.50
rountlng FT 250-( 19-7/8 12-1/2 4-7/8 11.00 )
“Antenna Mast Base MP 48 3-1/4 3-3/8 17-7/8 11,50 .
8 Antenna Sections (each) Dia, 11/16 —=-=- 40 S+ 50,

vas Case for Ant. Sections s 9 44 1.50 i

dset TS 13-E 3-1/4 9-1/4 2-5/8 1.50
Hemote Control RM-29-A 6-1/4 9-.3/8 6-1/4 14.50 -
Blarrying case for RM-29-A ———— ———— ———— 2.00 i

. Total | 10185

o ¥

Miscellaneous Parts SCR B608-A

wransmitter Dynamotor DM 35D 4-6/16 8-1/4  4-1/16 10.05
[eceiver Dynamotor DM 34D % 6-3/8 4-1/2 4,5
Battery BA 27 (in remote unit) 1-1/2 4-1/16 3-3/8 140

4ystal Box BX 40 8-3/8 11-1/186 2-1/8 3B i

Miscellaneous Parts SCR 609 - 610 I{

i€adset HS 30F Cord length 31 inches 12 oz. 4
!crophone T-17 Ccord length 5 feet 1.0 d
Lrystal Box BX 40 8-3/8 11-11/16 2-1/8 B '

Bhest cH 96 10 30 10 1745

e




Table 2

Radio Set SCR 608-A
U.S. Army F-M Equipment ' '

R-F POWER OUTPUT /1
INTO -
LOW RESISTANCE ANTENNA I

= P-A Plate |

@hnel Frequency  Battery Supply Input R-F Output 1

NO . Ke Amps. Watts Volts Ma. Watts 4
27202.4 18.0 222 590 70.0 16.8 '
28100.8 183 223 600 76.0 19,56 | 11
28200.0 18.0 2a3 600 785 19.5 }
30400.8 18.0 223 600 69,0 18.8 i
32795.0 L% wé 220 600 69.0 1445
34006.5 18.0 =223 600 T30 1246 He
55200.5 380 224 600 75.0 11.:8 h;
36403.0 T30 ged 600 68.0 1542 |
3T702.5 178 22l 600 62.0 1557 al
38597.0 175 217 600 % 40 16 )

Battery voltage maintained at 12.35 + 0.05 volts.

Antenna: 40.~lamp (at 16 watts dissipation) aF
) series tuned by 100 ppf variable capacitor. h

bt B N Remed SN S § § B I




Table 3

Radio Set SCR 608-A
U.Se Army F-M Equipment i

OPERATION INTO REAL ANTENNAS 4

b Equipment External
Channel Meter Deflection R-F :
No. P-A Grid Antenna Amperes q

§ Antenna sections MS 52, MS 53 and Mast Base MP 48 connected by
' 5 feet of RG-8/U coaxial cable. ¢

-

272 gy 32 0.72
281 27 15 0.76
289 30 11 0.76
B 304 : 30 12 0.74
. 328 28 11 0.72 -
- 340 28 3 M 0.72 ‘3
352 ' 30 20 0.94
P 364 26 33 0.94
: 377 30 18 0.54 Note 1
§ 386 27 8 0.30 Note 1

Antenna same as above; 15 feet of RG-8/U coaxial cable,

r 272 24 26 0.30 Note 2
g 281 25 o8 0.70 Note 2
B 289 25 85 Q.79
B 304 30 40 0.88
B 328 28 4 1.85
B 340 27 30 1.40
. 3582 30 47 110
K 364 25 10 0.30 _ Note 1
s 377 25 5 0.10 Note 1
i 386 25 5 0.05 Note 1
& Antenna sections MS 50, MS 51, MS 52, MS 53, Mast Base MP 48
i connected by 5 feet of RG-8/U coaxial cable.
272 27 19 0.63
281 27 11 0.56
289 30 £ 0.48
304 £8 17 0.50
; 328 30 % Q62
0 340 30 2 0.74
k- 352 29 10 0,76
564 25 18 0,73
377 25 25 .61
386 25 30 0451 Note 1

| e e (continues)
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Table 3 (Cont'!'d)

3

i

1 Equipment External
Afine 1 Meter Deflection R-F
_No. P-A Grid Antenna Amperes

#ntenna same as above; 15 feet of RG-8/U coaxial cable.

ez 26 32 0.34 Note 2
381 25 82 0.68 Note 2
289 25 65 0.7
L 304 26 17 0.74
- 328 25 5 0.49
- 340 27 5 0.44
550 25 15 0.54
. 364 24 24 0.50 Note 1
877 25 10 0.20 Note 1
- 286 25 6 0.10 Note 1

. Note 1: Antenna padding capacitor at minimun; no further
tuning passible.

Note 2: Antenna padding capacitor at maximum; no further
' tuning possible,

- Note 3: External R.F. Antenna Currcnt measured at bottom
of MP 48.

e



Table 4

Radio 8ct SCR 610

R-F POWER OUTPUT

INTO

U.8. Army F-¥ Equipment

HIGH RESISTANCE ANTENNA

.; | S L

Supply.

Battery voltage maintained at

i Note 2: R-F load resistor, 203 ohms.

12 volts into PE 117«0

st

=D

¢ o &

R-F Battery P-A Plate BR-F Output
Frequency Supply Input Current Power
Ko Amps. Watis Volts MA. Ma . Watts
27206.4 2.78 33.4 1218 B20.2 50.0 0.506
28102.8 282 33,7 127:0 235.5 44,0 0.3%4
28903.2 2.74 3249 126.,0 22.5 48.0 0.469
30404.2 277 33.2 1260 83.% 50.5 0.519
32802.5 2.76 33.1 125.5 23.6 39.0 0.710
33999.0 Bt 33.2 125.8 235.1 60.0 0.731
35201.5 277 33.2 125,0 23.1 66.0 0.885
56404.5 2.78 33.3 125.6 24.8 68.0 0.940
V701 .5 2.T3 32.8 1255 8l1.6 63.0 0.810
38601.9 2T 532 124,.8 23s1 62.0 0.780
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