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SECTION 2 TR REE (Bky
MODEL SC-3 RAD/R TRANSMITTING EQUIPMENT S
ELECTRICAL AND MECHANICAL TESTS

' l:ﬂ :_.) e

2-1. ABSTRACT _ L “\«_ Q{}ﬁ/’ q

During the period from 29 November 1943 to 20 March 1944,
the mechanical construction and electrical operation of the trans-
mitting portion of the Model SC-3 Equipment, Serial 24, es listed
below was investigated to determine the suitability of this equip-
ment for use in the Naval Service. The following units were in-
volved in these tests. .

.r o C & — b‘f'-= " .

Unit - Navg Type Serial No,
Radar Transmitter CG-52ABH-1 24
Control Unit CG-23ADL 24
Motor Dynamo Amplifier Unit - CG-214DU s
Duplexing Unit CG=-50AA8 24
Alignment Section @ === = - = - - -

g

The results of these investigations are discussed below.

2-1-1, Contents. For convenience, the results of the tests are
discussed under the following headings:
Subject Para,
Abstract. = & & 8 & 8§ ° & ¢ @ © & @ 9 @8 @ 2-1- -..\\?; f'-__:’r ; %3
Effect of Ambient Temperature . ., . . . . 2-2 NANT
Effect of High Relative Humidity . . . . 2=3 3 %‘f§£’-§
Effect of VADration , . v s + o o o o . & 2-4 X ERER
Bffect of Bhock . v ¢ « s s ¢ 6 o & » & % 2-5 SE| ENNE D
Variation in Line Voltage . . ., . . . » 2-6 Q?! ) =
Power outputl ® o & s ® e & 8 ® ® 8 ® & @ 2-7 x?| " ;*
Pulse ?{idth . L] L] ° ® [ ] L] L L] L L [ ] ] ] 2-8 %i] ?‘h]' 7;::
IFF VOLE8BS & v v v 4 o s o o o s o o & -9 Ral R &
Marking and Identification , . .. . . . 2-10 Sg% 3
Wiring end Workmenship, . . . . . . . . . 2-11  NEI 8§
Component Parts . . . o 4 v & o o o & o o 2-12 L.\ﬁ‘ 2 =
Mechanical and Electrical Defects . . . ., 2-13 &2
DimenSiOD.S ) [ [ ] - L L] L L) ® L] L] L L] - e 2-11" § !
ContrOlso..aaoo-.-anoooca ‘-15 X i
PUBEE & 5.5 4 & 0 5 v 0 mwimiom o m v m 5 s 2-16 &1 ]
Power Reouired by Transmitter . . . . . . 2-17
Comparison of Model SC-2 with Medel SC-3.
Equipment . . . . . v ¢ 4 o o o + o o o 2-18
Summary of Defects and Recommendations . 2-19
con01uSi°nS--on-n ® 9 8 & e s+ 8 w» @ 2=20
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2-1-2, List of Tables. The following tables ere appended to
Section 2 of this report:

Title ' Table No.
Variation of Ambient Temperature - 222 Me. . . . . . 8
Varietion of Ambient Temperature - 200 Mc. 2
Variation of * 10% in Line Voltage . . . . . . . 3
Power Output - Effect of Varying Frequency . . . . . 4
Power Output - Effect of Varying Standing Wave Ratio 5
Power Output - Effect of Alignment Section . , ., . . 6
Power Output - Effect of Duplexer. . . . . . . . . , 7
Power Output - Effect of Using Long Pulse Iength . . 8
List of Controls . . «v v v v 4 & & v 0 v v wo. . 9
List of Puses ., . . . . . . " 10
2-1-3. List of Plates., The following plates are eappended to
Section 2:

Title Flate Noo
Traﬂsmitter - vj-ew Of Frﬂnt. * . L] L] -. . [ . o o - [ l
Transmitter - View of Left Side - Shield off . o 2
Trensmitter - View of Left Side - Shield off . : 3
Transmitter - View of Rear - Shield off. . . . . . . 4
Transmitter - View of Right Side - Shield off ., , . 5
Transmitter - View of Front . . . . . . . . o + o . 6
Control Unit = View of Front . . + + v 4 o o « o o & 7
Control Unit ~ View of Left Side . . v ¢ v v & o o & 8
Control Unit = VIew Of TOD eeve ¢ o « o « o o o o » 9
COII‘EI'O]. Unit - v1ew of Ch.assis » [ L] ] LI} . . L] L] @ 1-0
Duplexer L] L] & ¢ ¢ 9 L L ¢ @ s @ LI ) " . ] L] . L ll
Allgnment SeobIDN ., v . w. ¢ o « % ¥ W § & & W 5 & e 12
Motor Dyname Amplifier Unit . . . . v 4 v o o o« o » 13
Transrormerc a o L L] L] [ ] L] [] L] L L] L] L] L] L ] L] L ] L] 1"'.‘
Line Swit'cll- L] L] . L] L] a L] [ L] - L] [ L - L] [ ] L] L] L] - 15
Veriation of Pulse Length With Control Settings. . . 16

2=2, EFFECTS OF AMBIENT TEMPERATURE

Tests were made to determine the ability of the equip-
ment to operate properly over a wide range of ambient temperature
and to start operating when exposed to a low tempersture.

2-1-1, Variation of Ambient Temperature - 222 Mc, The follow-
ing effects were observed when the equipment was subjected to
variations of ambient temverature from 50°C toc 0°C while operating
et a freouency of 222 MC/S. The ambient temperature was reduced
from 50°C to 0°C in four discrete steps over a period of 5-1/2
hours as shown in Table 1,

(a) - The peak raaio frequency power remgined substentially
constant auring the test.
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(v) The transmitter frequency varied between 221.71 and
222.58 mcs., However, no correlation was noted between the changes
that occurred in the frequency end the chenges that were made in the
ambient temperature. '

(c) The pulse length remsined substantially constant at
4.7 microseconds duri ng the test.

2-2=-2. Variation of Ambient Temperature - 200 Mc. The follow-
ing effects were observed when the eouipment was subjected to varia-
tion of embient temperature from 50°C to 0°C while operating in

the yellow band at & frecuency of 200 MC/S. The ambient temperature
was reduced in four discrete steps over a :period of 4-1/4 hours as
shown in Teble 2.

(a) The peak radio freouency power output remained substan-
tially constant during the test. -

(b) The transmitter frequency varied between 200.96 and
201.25 me/s during the test, However, no correlation was noted
between the changes that ocourred in the frequency and the changes
that were made in the embient temperature,

(c) The pulse length remained substantially constant at
2.3 microseconds during the test.

2=-2-3, Cold Start. The following effects were observed when
the eouipment was energized after being ellowed to remain idle for
a period of 8 hours in an ambient temperature of 0°C

(a) Upon the application of power at the end of the eight
hour idle period, the transmitter started operating normally and
no substantial change was noted either in power output or fre-
quency as compered with conditions at the start of the test.

(p) During the hour following the time at which the trans-
mi?ter was energized, the frequency decreased from 222.47 to 222.24
MC/S.

2-3 EFFECT OF HIGH HUMIDITY:

The following effects were observed when the trans-
mitter wes energized after it had been esllowed to remain idle for
a period of 6-1/4 hours in an atmosphere of 97% relative humidity
and 40°C ambient temperature.

(a) Upon the application of power at the end of the 6-1/4
hour period, the transmitter started operating immediately with-
out developing flashover or excessive current leakage.

(b) The power output and frequency of the transmitter was
substantially the same when the eocuipment started operasting at
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the end of the idle period as it had been at the beginning of the
test

2-4. EFFECT OF VIBRATION,

The following effects were noted when the transmitter
was subjected to vibration at freouencies between O and 2000
cycles per minute.

(a) The ecuipment suffered no mechanical or electrical
damage as a result of its exposure to vibration.

(v) The relay K-301 opened dw: ing vibration but after an
interval of about one minute, reclosed. The source of this diffi-
culty was not immediately discovered, but a subsequent occurrence
indicated that the relay had opened because vibration had caused
the interlock switch on the pulse indicator unit to become open
circuited. It is presumed that, in the instance above, continued
vibration had caused the interlock switch to reclose and thus
enable the relay K301 also to reclose. Better workmenship should
therefore be used in the instellation of this interlock to insure
that it will be aligned properly.

2~5. EFFECT OF SHOCK.

The following effects were noted when the transmitter
was subjected to shock by means of the NRL Shock-Vibration-Roll
Testing machine.

(a) The transmitter was not dameged by shock.

(b) As a result of the cumulative action of several shocks,
the left side panel worked upward a sufficient distance to prevent
the "plate shorting"” switch from being transferred from "safe" to
"operate". Before the transmitter could be placed in operation,
it was necessary to loosen the nuts and bolts holding this panel
and force the penel downward into its proper plece, The type
tests on the Model SC Equipment revealed that the thumb screws
used to retain the side and back shields would permit the shields
to fall off when the eculipment was subjected to shock. As an ex-
pedient to overcome this Gifficulty the contractor added two hexa-
gonal bolts to eaeh shield. Although this medification was effec-
tive in preventing the shields from being dislodged completely
from the transmitter, it added complication to the process of re-
moving the shields and, in addition, as shown by the results of the
present shock test, does not sufficiently restrain the vertical
movement of the shields. This difficulty is considered to be a
serious defect since at some critical moment the fact that the side
shields had been displaced upward & small amount might not be
noticed and an extensive end time consuming search for the diffi-
culty might be necessary before the equipment could be placed in
operation, It is recommended that the arrangement of thumb nuts
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2-6-3. Effect of ggflxing Test Potentials. In addition to the
tests involving the variation of the operating potentials applied
to the eouipment, 60 cycle test potentials at voltages ranging up
to 1230 volts were applied between the chassis and various sections
of the 115 volt a.c. circuits, When the test potential applied
between the chassis and the primery of the Pulse Indicator power
trensformer was 1185 volts, a flashover occurred after 8 seconds.
This was the only instance in which difficulty was experienced
either in the Transmitter or Control Unit. Since the flashover
occurred at a voltage relatively close to the specified test po-
tential of 1230 volts, this difficulty is not considered serious

2-7. R.F. POWER OUTPUT,

As described below, the r-f power output of the trans-
mitter wes measured at seversl frequencies end under various condi-
tions of operation.

2-7-1, The r-f power output obtained at various frequencies is
listed in Table 4 and summarized as fellows:

Frequency Peak Power Output
MC/S Kilowatts

Yellow Band

192.8 199
199.2 200
Rl2. 2 201

Blue Band

R14.2 168

216.0 150

219.0 179

231.4 146
2-7-2, Effect of Verying The Standing Wave Ratio. The power
output obtained with different stand ing wave ratios on the trans-

mission line between the transmitter and dummy entenna is shown
by the data contained in Table 5.

2=-7=3, Effect of Alignment Section. The power output was
measured both with and without the alignment section in the trans-
mission line between transmitter and the load. A comparison of

the results so obtained indicated that the alignment section caused
no substantiel reduction in the peek power output. The data ob-
tained during this test are listed in Table 6.

2=T7=k. Effect of Duplexer. The power output was measured both
with and without the duplexer in the line between the transmitter
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and load. A comparison of the results obtained iadicated that the
duplexer had no substantial effect on the peak power output. The

data obtained during this test are listed in Table 7 and summariz-
ed below:

Frea., MC/sS Peak Power Output - KW
(Approx.) Without Duplexer With Duplexer® With DuploXer*¥

215 151 143 137
220 152 150 160
225 149 145 150

*  Duplexer at load end of Transmission Line.
** Duplexer at transmitter end of Tranamission Line.

2=7=-5. Effect of Using Long Pulse Length. The power outputs
listed in Tgble & were obtained with the pulse length control set
at "long"”. The deta is summarized as follows:

Freouency¥*
MC/S Peak Power Output - KW
191.2 128
196.6 126
200.4 ' 141
204,11 134
210.0 128

* Blue Band
2-8. PULSE WIDTH.

Plate 16 shows the mamner in which the output pulse width
varies with the setting of the "output matching™ and the "output
coupling” controls. It should be noted that because of certain
limitations in the measuring equipment, all of the values shown
for pulse lengths are too short by an estimated 1/2 microsecond.
For example, where a pulse length is shown to be 1.5 microseconds
according to the graph the true-valuecis approximately 2 micro-
seconds,

2-9, IFF VOLTAGE.

The voltage available for triggering IFF equipment
from the Model SC-3 Equipment was measured to be as follows:

Load Resistance Peak Pulse
Ohms Voltage - Positive
50 21.5
68 24.0
100 40,0
TONFIDENTIZED -2=17



DECLASSIFIED

L

)

2-10, MARKING AND IDENTIFICATION.

The following items were observed concerning the mark-
ings for component parts.

(a) Markings have not been provided to indicete the type

of tube to be used in the socket for the type S5R4CGY tube in the
Tragsgitter;‘ Suitable markings should be provided adjacent to the
s0cKet.

(b) No circuit symbol hss been provided in the Transmitter to
identify the "Test-Operate" switch.

(c) The trensformer T31l in the Pulse Indicator should be
provided with a Navy type nameplate.

(a) The capacitors C303 and C304 in the Transmitter each
consist of 3 sections in a common container. The terminals on
these containers are not identified. It is recommended that the
terminals be marked to permit their identification.

(e) The 5100 ohm resistor which is connected between the
capacitor C305 and the negative terminal of the meter M303 is
supported between these two points by its leads, It is recommended
that this resistor be mounted on a terminal strip.

(£) The mounting blocks for the fuses F301 and F302 in the
transmitter have not been marked to indicate the voltage and current
ratings of the fuse to be used., These markings should be provided.

(g) No chassis markings have been provided to indicate the
type of tubes that are to be employed in the sockets of the Gontrol
Unit, Suitable markings should be applied to the top of the chassis
adjacent to the tube sockets.

(h) There ere two resistors in the Control Amplifier having
the identical circuit symbol, R163. Tiis discrepancy should be
eliminated.

(i) No information as to the manufacturer or rating appears
on the capacitor C1l01 in the Control Unit. Such data should be
marked on the capacitor in accordance with Navy Specifications.

(3) The composition resistors in the Control Amplifier have
had their circuit symbols stamped on them by & rubber stamp or a
similar method. Should a resistor be replaced, or badly overheated,
the marking would be lost. It is recommended that the circuit
symbols be marked on the chazssis or terminal strip so that they will
be adjacent to the corresponding resistors.
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2-11. WIRING AND WORKMANSHIP.

The following observations were made concerning the wir-
ing end workmanship used in the eocuipment.

(a) There is a wire in contect with the envelope of the
type 5R4GY tube in the Transmitter. Proper clearance should be
provided by rerouting the wiring.

(b) Four leads from the filament winding of the transfommer
T203 are bound together with friction tape. This type of binding
should be replaced by lacing cord,.

(c) Care should be taken to insure that the wiring in the
equipment is properly secured. Two examples of relatively long
lengths of wire that sre not properly secured are: (1) the wires
leading to the "test-operate" switch and (2) the wires leading

to the interlock switches S303 eand S304.

(da) The metal tubes that form the cathode tuning frame of
the transmitter should be provided with grommets at the point at
which the filament leads enter the tubes. These grommets are
necessary to protect the insulation of these leasds against abrasion.

(e) The locking bar, which is intended to prevent the removal
of the right side panel while high voltage is present within the
Transmitter, is too short and the shield can therefore be removed
when in the supposedly locked position. The locking bar should be
made sufficiently long to provide the desired protection.

(f)  Loose pieces of uninsulated wire were found in the Con-
trol Amplifier, Better workmanship and inspection are reouired.

2-12. COMPONENT PARTS.

The following items were noted concerning the compon-
ent parts used in the ecuipment. )

(a) The filter cepacitor C301, Navy type CG481524, is exact-
ly the seme as that employed in the Trensmitter of the Model SC-2
Equipment. Attention is directed to the fzct that there were 27
reported failures of this type of capacitor between March 1943 and
January 1944, inclusive. The fact that ten of these failures were
reported in January 1944 may indicate that progressive deteriora-
tion may be occurring. The defects in the type of coastruction
used in this capacitor have previously been investigated as in-
dicated in NRL Report R-2225 to BuShips,

(v) The type 6N7 and 6L6 tubes in the Control Unit are not
listed on the Army-Navy preferred list of Radio Electron Tubes
dated 16 Februery 1944. However, since the basic design of this
unit originated et an earlier date, the reocuirement, that Navy

CURFIDENTIAL -2-9
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Equipment employ only tubes which are on this 1list, does not apply.

{(e¢) The resistors R105 and R108 in the Control Unit have a
portion of their wire exposed to permit the use of a variable
teap. The use of such resistors is not desirable since the resis-
tence wire is exposed to the effects of high humidity.

(d) The resistors R111 and R112 of the Control Unit do not
have type approval for use in shipboard equipment unless special
approval for their use has been granted by the Bureeu of Ships.

(e) The grid milliammeter M303 became defective during the
tests. This meter ind icated much less current than wes actually

flowing through it. The plate milliammeter M302 alsc became de-

fective in a similer menner. These fallures are believed to have
been caused by the extremely large r-f potentials which were pre-
sent on the meters during operation. It is therefore rscommendsd
that both of these meters be shielded ageinst r-f fields.,

(£) Refillable fuses are used in the Equipment. It is
recommended that these be replaced by non-refillable fuses.

2-13. MECHANICAL AND ELECTRICAL DEFECTS.

The following mechanical end electric defects were noted
during the course .0f the tests.

(a) When the eocuipment was received, the grid coils were
not of the proper shape to permit installetion, and it was found
necessary to bend them before they could be fitted into place. In
addition, the spring contacts on the ends of the coils were too
tight to permit instellation and had to be spread apart. Better
workmanship should be recuired,

{b) A number of unplated brass screws are used as terminals
of the mein power switch. These screws should be suitably plated
to prevent their becoming corroded end causing a bad electrical
contact, A number of other unplated bdrass or bronze parts are
present in the transmitter as follows: perts of the "test-operate"
switch; the bushing on the shaft of the output coupling control;
parts of relays K301 and K302; parts of the "time-elapsed™ meter,

(c) The tension pulley of the "output coupling™ control
abrades against the shield of the oscilloscope tube in the Pulse
Indicator. Proper clearance should be provided.

(a) One of the brackets which holds the shafts of the
trensmitter mechanicel interlock system is spot welded to the frame
in a manner which indicates that thi s method of securing the bracket
is not sufficiently rugged.

CUNFITENTTAL -2-10
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(e) The plating of the grid coils (blue band) was found to

be corroded and pitted. This condition is presumed to be the re-
sult of the flashovers and corone which occurred at certain settings
of the trensmitter controls.

(£} The shield of the Pulse Indicator Unit does not fit
prOpgilg and must be forced into place, Better workmenship is
required.

(g) One of the elastic stop nuts on the terminel board of
the filament variable transformer seized so tightly thet the screw
on which it fitted broke before the nut would move, It is probable
thgt the seizing occurred because of the plating used on the screw
and nut,

(h) The case of the r-f noise filtef in the Transmitter Unit
should be mede smeller so that it will be possible to remove the
cover without unfastening the case from the transmitter chassis.

(1) The screw holes in the case of the r-f noise filter are
not properly aligned. Better workmenship is required.

(3) On several occassions, the interlock switeh S310 on

the Pulse Indicator Unit developed en intermittent open circuit
causing the ecuipment to stop operating. The difficulty was found
to have been caused by two parts of the interlock switch being out
of alignment. To eliminate this difficulty, it is suggested that
the interlock switch be mounted at the front of the Pulse Indicator
rather than in its presemt position. It was noted that the sec-
tion of the interlock thet is mounted on the Pulse Indicator rubs
ageinst the wires leading to the other section of the interlock.
This wiring should be reloczated,

(k) There are no tube base clamps for the type GH6 and the
tvpe SR4GY tubes in the Pulse Indicator and the vacuum tubes in the
Control Unit. :

(1) The grounding strap at the left hand top corner of the
Trensmitter was found to be torn almost apart., This difficulty
occurred because the strap had been made too short and had been
located in the wrong position, The Contractor should be reouired
to eliminste the difficulty by proper design and instellstion.

(m) The operating rollers of the two micro switches in the
Control Unit bear on & cam which is rotated by the plate variac
shaft, However, only onec of the switches is opened and closed by
this cam. The other switch remeins continuously in the same posi-
tion es the cem is rotated from limit to limit. The Contractor
should be recuired to explein the need for this microswitch.

(n) The use of set screws alone to secure the veriesc (T101)
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rotor to its shaft is not setisfactory. A tapered pim through the
rotor collar and shaft should be provided.

(o) The screw used to secure the rear of the left chassis
slider of the Control Unit was found to be loose. All of the
screws holding these sliders should be provided with an effective
type of lockwesher or other means of insuring that they will not
become loose.

(p) The rubber gasket on the terminal board cover of the
Control Unit came loose from the cover. An improved method of
fastening the gesket to the cover should be provided,

(q) One of the through-bolts on the Motor Dynamo Amplifier
Unit loosened during the shock test and also on several other
occassions during tests. A more effective method of locking should
be provided for the nuts on these bolts.

(r) Corrosion in the form of a white powder was noted on
case for the transformer (T103) and on both synchros.

(s) The heater voltages applied to the vacuum tubes V151,
V152, and V153 in the Control Unit exceed the 1eted values by more
than 5% (7%, 7% and 8% respectively), It is recommended that the
filament transformers now used be replaced by transformers that
will provide the correct heater voltages for these tubes.

2=-14. DIMENSIONS.

Ths welghts and overall dimensions of the various units
are listed below:

' Overall Dimensions In Inches Weight
Unit Height Width Depth Length Pounds

Motor Dynamo Amplifier 9.50 13,0 «=ea 21 128

Control Unit 20,75 13.5 21.5 -- 125

Transmitter 61.50 21,0 21.5 - 333
2-15, CONTROLS.

| Table 9 lists the controls of the Transmitter and Con-
trol Unit. '
2-16. FUSES.
Table 10 lists the fuses employed in the ecuilpment.

2-17. POWER REOQUIRED BY TRANSMITTER.

When operating at full load, the Transmitter reouires
an input of 888 watts. The current recuirement was 9.5 amperes at
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115 volts, 60 cycles a.c. _
e COMPARISONS OF RESULTS OF TYPE TESTS OF
MODELS SC-2 AND SC-3 EQUIPMENTS

2-18, In the following paragrephs, the defects encountered
in the Model SC-2 equipment ere reviewed end compared with re-
sults of the type test of the Model SC-~3 equipment. The numbers
in parenthesis preceding each item refer to paragraph numbers in
NRL Report R-2225.

2-18~-1. (2-14-1) No difficulty was encountered when the Model
SC-3 equipment was placed in operation while exposed to high humi-
dity. This result contrasts with the results obtained with the
Model SC-2 equipment which reouired three minutes to ettain normal
operation under the same conditions.

2-18=2, (2-14-2) The coupling jack J303A of the Model SC-2
equipment became loose when the transmitter was subjected to vi-
bration. This difficulty did not occur in the Model SC-3 equip-
ment.

2-18-3, (2-14-3) The overload relay of the Model SC-3 trans-
mitter did not rattle during the vibration test.

2-18-4, (2-14-4) Several of the tabs holding the center of the

oscillator grid inductors in the Model SC-2 equipment broke during

the course of the type tests, This difficulty was not experienced

with the Model SC-3 equipment but there has been no apparent change
in the design of these coils.,

2-18-5, (2-14~-5) "The tube sockets provided with the Type 327A
tubes used in the Model SC-2 transmitter were considered to be
mechanically unsatisfactory. The same type of socket is used in
the Model SC-3 transmitter.

2-18-6. (2-14=-6) During the vibration test, the ceramic insula-
tors mounted on the top of the capacitor C301 in the Model SC-2
transmitter vibrated with respect to each other. The same type

of capacitor is used in the Model SC-3 equipment.

2-18-7. (2-14-7) No difficulty wes experienced with excessive
play in the brush rigging of the variable transformer by which the
oscillator tube filament voltages of the Model SC-3 transmitter
are controlled,

2-18-8. (2-14-8) The results of the shock and vibration on the
Model SC~3 antenna assembly have been reported to the BuShips by
NRL letter C-S67/5(380-FCK} of 27 November 1943.

CONFIDENTIAD -2-~13



1

DI

@ Eﬁv&.} %F Fﬁfﬁ

e
I

2-18-9, (2-14-9) No difficulty wes experienced with the angle
brackets for transmitter jacks J301A and J303A which locosened as
the result of the shock tests to which the Model SC-2 equipment
was subjected.

2-18-10. (2-14-10) The deflection of the top of the Model SC-3
transmitter unit which occurred when this unit was subjected to
shock was approximately equal to that of the Model SC-2 trans-
mitter under the same conditions.

2-18-11. (2-14-11) No change has been made in the thumb nuts by
which the side and back shields are held on the trensmitter. The

difficulties experienced with these side shields during the shock

test. on the Model SC~3 equipment is described in peregreph 2-5

of this report.

2-18-12, {2-14=-12) It was found that the antenna rotation control
system of the Model SC-2 equipment hed 35 minutes of arc backlash,
This amount was not considered execessive, No investigation was
made of the backlash in the Model SC-3 equipment.

2-18-13. (2-14-13) The IFF control switch of the Modsl SC-3
equipment is labeled coirectly.

2~18-14 . (2-14-14) Several non-Navy type resistors were used in
the Control Unit of the Model SC=2 ecouipment. The Model SC-3 .
employs the same type of resistors.

2-18-15, (2-14-15) There was a discrepancy between the actual
power dissipation rating of the resistors R171 and R172 in the
Model SC-2 equipment and the power dissipation rating in the
instruction book. No instruction book for the Model SC~3 equipment
was aveilable.

2-18-16. (2-14-16) No change has been made in the method of
supporting the resistor R1lO2ec.

2-18-17. (2-14-17) No oil was observed to be leaking from the
case of the capacitor C302 in the Model SC-3 trensmitter.

2-18-18. (2-14-18)" The same type of capacitor, C301, which
failed during the course of the type test of the Model SC-2 equip-
ment is also used in the Model SC~3 eauipment.

2-18-19, (2-14-19) The terminals on the capacitor C303 are not
marked to permit thelr identification.

2-18-20, (2-14-20) The filament voltage for the rectifier tubes
in the transmitter waes found to be within the tolerance specified
by the tube manufacturer.

2-18-21. (2-14=21) Base clamps have still not been provided for
the vacuum tubes in the Control Unit.
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2-18-22, (2-14-22) The base of the Pylse Indicator oscilloscope
tube in the Model SC-2 equipment was found to be loose., This
difficulty wes nat encountered in the Model SC-3 equipment.

2-18-23, (2-14=-23) Refillable fuses are also used in the Model
SC+-3 equipment.

2-18-24.  (2-14-24) The same difficulty was experienced with
slippage of the plate voltage variac rotor of the Model SC=-3 equip-~
ment as was experienced with that of the Model SC-2 equipment.

2-18-25. (2-14-25) The insulstion on the oscillator plate volt-
age supply transformer and the rectifier filament transformer in
the Model SC-3 transmitter has & voltage rating of 12.5 kv. This
is not sufficiently high to satisfy Navy Specifications since the
peak voltage applied to the insulation will upon certain occasions
exceed 12,5 kilovolts.

2-18-26. (2-14-26) No o0il was found to be leasking from the case
of transformer T10L.

2-18-27. (2-14-27) No change has been mede in the method of
mounting the resistor R307 in the transmitter unit.

2-18-28. (2-14-28) The difficulty encountered with the deforma-
tion of the grid inductors of the Model SC-3 ecuipment is describ-
ed in paragraph 2-13 of the present report.

2-18-29., (2-14-29) No damesge occurred to the insulators which
form a part of the switch 8102 in the Control Unit of the Model
SC-3 equipment,

2-18-30, (2-14-30) No rust or corrosion was observed on the
gears in the Control Unit in the Model SC-3 equipment.

2-18-31. (2-14-31) The shield cover on the type 5U4G vacuum
tube in the Pulse Indicator unit is removable without difficulty.

2-18-32, (2-14-32) Lockwashers have been provided on termminal
screws Oof the terminel boerd TB3l.

2-18-33, (2-14-33) The interconnecting cables between the Con-
trol Unit chassis and the terminal boards at the top of the cabinet
are satisfactorily protected against ebrasion but a cable connect-
ing the Control Amplifier to the mein chassis of the Control Unit
should be supported to protect it against damage.

2-18-34, (2-14~34) The main line switch hes not been provided

with the Navy type nemeplate and theie 1is, therefore, no means of
identifying it es a part of the iodel SC-3 equipment.
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2-18-35, (2-14-35) The resistors which were not marked in the
Model SC~2 equipment have been provided with markings to show the
resistance value and circuit symbol,

2-18-136. (2-14-36) No instruction book was available for the
Model SC-~3 equipment and it was, therefore, not possible to com-
pere the ratings on components with those listed in the instruction
book.

2-18-37. (2-14-37) Nameplates have been omitted frem the trans-
formers T151, T152, T30l1, and T311l. The information marked on
transformer T310 has been put on by rubber stamp or by similar
method and is not considered sufficiently durable.

2-18-38, (2=14=38) The terminals on the Transformer TL51 have
nct been numbered.

2-18~39. (2-14-39) No difficulty was experienced with the ter-
minal studs of the transmitter overload reley when disconnecting
the relay leads,

2-18-40. 2-14-i,0) The threads in one of the bolt holes in the
line switch box of the Model SC-2 equipment became stripped dur-
ing the type tests, This difficulty did not occur in the Model
SC-3 equipment but no change has been made in the design of the
switch box.

2-18-41, (2-14-41) The desirability of a change in the method
of securing of the shields on the trensmitter is pointed out in
paragraph 2-5 of this report.

2-18-42, (2-14-42) This item refers to the entenna assembly.
2-18-43. (2-14-43) This item refers to the antenna assembly.
2-18=44. (2-14~-44) The antenna control system gears in the
Control Unit of the Model SC-3 equipment were found to be lubri-
cated with grease.

2-18-45, (2-14-45) The bolts holding the capacitors ClOl and
Cl02 have been made sufficiently long to extend completely through
the "Elastic Stop Nuts" by which they are secured.

2-18-46. (2-14-46) This item refers to the antenna assembly.
2-18-47. (#=14-47) This item refers to the antenna assembly,
2-18-48. (2-14-48) This item Trefers to the eantenna assembly.

2-18-49. (2-1y-49) No instruction book for the Model SC-3
equipment was available and it was, therefore, not possible to
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compare the chassis markings of the resistors in the pulse indica-
tor unit with those listed in the instruction book.

2-18-50. (2-14-50) The preceding comment applies here also,
2-18-51.  (2-14-51) The fuse holders in the line switch box have
.8till not been marked with the current and voltage ratings of the
fuses to be employed and with appropriate "Symbol Designations",
2-18-52, (2-14-52) Instances in which the "Symbol Designations"
in the Model SC-3 equipment have been omitted or unsatisfactorily
accomplished as discussed in paragraph 2-10 of this present report.

2-19. SUMMARY OF DEFECTS AND RECOMMENDATIONS.

The defects encountered during the tests of the Model
SC~3 equipment are summarized below, The numerals in parenthesis
preceding each item refer to the paragraph of this report in which
the item is discussed at greater length. The relative order of
listing is not indicetive of the relative importance attached to
the item.

2-19~1, (2-4, 2-5) The interlock system should be modified in
the manner necessary to prevent the interlock switches from acci-
dentally open circuiting when the equipment is subjected to shock
or vibretion. In eddition, the equipment should be provided with
a "battle short" switch to permit the interlock system to be short
circuited completely and effectively whenever such a measure is

- deemed necessary. This type of switch has appeared on the moxe
recent types of Redar Eouipments and is intended to prevent the
acclidentel open circuiting of an interlock switch from interfering
with the operation of the equipment during critical periods. Te
"battle short" switch should be interlocked mechanically with the
"plate shorting™ switch so that the "battle short" cannot be used
to shunt the interlocks unless the "plate shorting"™ switch is in
the "operate" position. :

2=19~2 (2-5) ° The means by which the side snd back shields are
secured to the transmitter should be modified so that these shields
will not shift their position when the equipment is subjected to
shock. As one method of accomplishing this purpose, it is re-
commended that the present type of side shield securing screws

be replaced by knurled head bolts that are captive to the shields
and which would fit into floating keepers in the main frame.

2-19-3, (2-10) Cere should be taken to merk the components

to permit their quick identificetion when repairs are being made.
A number of instances in which the desired markings have been
omitted or have been accomplished in an unsetisfactory menner are
listed in paragraph 2-10.
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2-19-4. (2-11) The workmenship and design should be improved
in certain instances as listed in deteil in paragreph 2-11.

2-19=5, (2-12) As indicated in paragraph 2-12, a number of
components should be modified or otherwise improved to insure
thet they will provide sastisfactory and trouble-free service.

2-19-6. (2-13) The contrector should be reocuired to mske the
modifications necessary to eliminate the mechanical and electrical
defeets listed in paragraph 2-13.

2=20. CONCLUSIONS.

The results of the tests conducted on the Model SC-3
equipment, Serial 24, lead to the following conclusions:

(a) The ecuipment operated satisfactorily over a wide range
of ambient temperatures and relative humidit ies.

(b) The equipment suffiered no damage when subjected to a
vibration test. However, the interlock switches are not satis-
factory since one of them vibrated open and caused the equipment
to stop operating,

{c) The transmitter unit is not satisfactorily resistant to
shock because its side and back shields are not properly secured.

(a) A number of component parts require improvement or
modification of a mechanical or electrical nature. Particular
attention should be given to the transmitter high voltage filter
capacitor C301.

(e) The Model SC-3 Transmitter differs only slightly from
the Model SC~2 Transmitter, The main modification appears to be
in the menner in which the grid circuit is synchronized. It may
therefore be expected that the performance which will be obtained
from the Model SC-3 will be similar to that of the Model SC-2
equipment. :
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Table 1 - Section 2

Variation In Ambient Temperature - 222 MC

_Power Output Duty

Temp. Freauency Aver, geaE Cycle
Time (°C€ MC /S (Watts) (Kw) (%)
1000 50 ———- 8.1 22. 1 0.028
1015 50 221,92 Tl 26,7 0.027
1030 50 221.71 7.4 28.1 0.026
1045 50 221.97 7.4 7.6 0.027
1100 50 221.96 Tols 26,6 0,028
1115 35 222,05 Lol 207 0.028
11130 35 222,58 Ut 27.7 0.028
1145 35 222.01 8.4 30.1 0,028
1200 35 221.96 8.0 29.7 0.027
1215 35 221.90 8.1 29.1 0.028
1230 35 222.40 8.1 29.1 0.028
1245 20 221.93" 7.7 27.7 0.028
1300 20 221,86 8.1 29.1 0.028
1315 20 222,30 8.0 28.3 0.028
1330 20 221.95 8.1 29,0 0.028
1345 20 £21.96 8.2 29.3 0.028
1400 0 221.91 8.4 30.0 0.028
1415 0 222.04 8.4 29.2 0,029
1430 (o} 222.11 8.4 30.2 0.028
1445 0 222.05 8.6 30.9 0,028
1500 0 222.11 8.4 30,0 0.028

Load lamp used as dummy sntenna dur ing this
Humicity was meintained below 25% relative,

test.
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Table 2 - Secticn 2

Model SC=3-Redar Transmitting Equipment
Varietion In Ambient Temperature - 200 MC/S

Power Qutput Luty

Temp. Frequency Aver. %esk Cycle
Time (°C? MC/S (Watts) (Kw) %)
1000 50 200.96 20.7 148 0.014
1015 50 201.15 20.5 146 0.014
1030 50 201.10 20y, 0 143 0.0l
1045 50 201.12 19.5 135 0.01,
1100 50 201,14 17.2 123 0.0
1115 50 201.16 20.5 146 0.0l
1130 50 201.10 19.7 141 0.014
1145 50 201.10 20.0 143 0.014
1200 50 201.25 19,7 141 0.014
1215 3 201.25 V.7 127 0.014
1230 35 201,11 19.7 141 0.0y
1245 35 201,05 19.7 141 0.0y
1300 35 201.12 17.2 123 0.014
1315 35 201,11 20,0 143 0.014
1330 35 201.12 20.0 143 0.0l4
1345 20 201.14 20.5 146 0.014
1400 20 201.15 20.7 151 0.0138
1415 20 201.17 20,0 147 0.0136
1430 20 201.15 21.0 152 0.0139
1445 20 201,15 21.2 152 0.0140
1500 20 201,15 20.7 150 0.0139
1515 0 201.15 20.7 150 0.0139
1530 0 201.16 20,7 151 0.0138
1545 0 201.18 20,2 146 0.013¢9
1600 Q 201.16 18.0 130 0.0139
1615 0 201.21 20.2 146 0.0139
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Table 3 - Section 2

Modél SC~3 Radar Transmitting Ecuipment
Veriation in Line Voltage - +10%

Duty Power Output Plate
Line Cycle Aver. geak Voltage

Volts (%) (Watts)  (Kw) (X.V.)
115 0.0180 25.2 140 15

105.0 00,0180 <-s= ———— 13.3
167.5 00,0170 <=ts  comm= 13.4
110-0 OoOl?O ot eor) - - 13.9
112.5 0.0180 wewe ———— 14.0
117.5 0.0180 o=o- — 15,0
120.0 6.0185 «--- ———- 15,1
122.5 0,0190 =wea ———— 15.6
3125.0 00190  ——a= S 15.7
126.5 0.0200 32.5 162 16.1
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Table 4 - Seetion 2
Model SC~3 Radar Transmitting Equipment
Power Output at Various Frequencies

Standing Duty Power Output
Frequency Wave Cycle Aver, eak

MC/S Ratio %) LWatts! §K.W.2
Yellow Band

192.8 0.91 0.0155  30.6 199
199.2 0.95 0.0150 30.0 200
212.2 0.93 - 0.0160 32,2 201
Blue Band
£ 0T 0.95 0.023 38.7 168
216.0 0.95 0.019 28,5 150
219.0 0.96 0.019 34,0 179
231.4 0,92 0.014 20.5 146

Table 5 - Section 2

Model SC-3 Rader Trensmitting Eouipment
Power Output - Effect of Varying Standing Wave Ratio

Standing Duty Power Qutput
Frequency Wave Cycle Aver, Peak
MC/sS Ratio (%) (Watts) (K.W.)
231.0 0.97 0.018 2547 143
232.9 - 0.50% 0.020 28.9 144
230.8 0.50%* 0.019 25.7 135
230.8 0.25 0.023 26.0 113

* Capacitive
** Inductive

The date above wereobtained by changing the position
of the tuning stub along the line.
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Table 6 -~ Section 2

Model SC-3 Reder Transmitting Equipment
Power Output - Effect of Alignment Section

Standing Duty Power Outsut
Freouency Wa ve Cycle Aver, eak
_MC/s Ratio (%) (Wetts) (K.W.)
Power Qutput With Alignment Section In Line

214.2 0.91 0,018 22.3 124
219,7 0.93 0.019 27 .2 143
224, 8 0.92 0.016 22.7 142
‘Power Output Without Alignment Section

215 0.96 0.020 30.3 151
£20 0.94 0.019 29.0 152
225 0.96 0,0175 26,7 149
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.Table 7 - Section 2

Model SC~3 Radar Trznsmitting Equipment
Power Output - Effect of Duplexer

Standing Duty Power Output
Frequency Wa ve Cycle Aver. Peak
MC/S Ratio (%) (Watts) (K.W.)

Blue Band - Power Output With Duplexer Between
Trensmitter and Transmission Line.

21k .7 0.98 0.016 22.0 137
220,0 0.92 0.013 22.0 160
224.8 0.94 0.013 19.5 150

Blue Band - Power Output With Duplexer At Load
End of Transmission Line.

215.6 0.92 0.021 30.1 143
220.4 0.93 0.018 27.1 150
225.2 0.93 0.0167 2u .7 5

Blue Band - Power Output Without Duplexer.

215 0.96 0.020 30,3 151
220 0.9 0.019  29.0 152
225 0.96 0.0175 26,2 149

Comperison of Power Output With And Without Duplexer In Use

Power Output

Average Watts Peak Kilowatts
Frequency ' Duplexer Duplexer Duplexer Duplexer
MC/s Without at at Without at at
(Approx.) Duplexer _Trans. Load Duplexer _Trans. Loead
215 30.3 22.0 30.1 151 137 143
220 29.0 22,0 271 152 160 150
225 26.2 19.5 ° 24,7 149 150 145
CONFIDENTTAL
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Table 8 - Section 2

Model SC-3 Radar Transmitting Equipment
Power Output - Effect of Long Pulse Length

Stending Duty Power Output

Frequency Wave Cycle Lver. Peak

MC/S Ratio { (Watts) (X.W.]
191.2 0.97 .0.028 35.1 128
196.6 0.92 0.027 ; £ ro S 126
200.4 0.95 0.027 38.0 141
205.1 0.90 0.028 37.5 134
210.0 0.9 0.032 40.9 128

Yellow Bend - Pulse'Length Control Set on "Long".
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Model SC-3

Table 9 - Section 2

Raedar Transmitting Equipment
List of Controls

Control
Calibraetion
Control or Positions.
Cont. Merking Circuit Controlled Type of Control
---- 4 Output Metching Match impedance of out- 0-100
put of osc. to line
~we= B Output Coupling Adjust coupling to , 0-100
cathode line
~=== C Oscillator Tun- Tuning of grid coils 0-100
ing of osc. change freo,
T~309 Filament Voltage Variac in primary of = =  ====<
Increase Filement Traensformers
8305 Short Long Varies pulse width by = =  ===-=
Pulse Width adding or removing capa-
city from grid network
R317 Intensity Pot. to control inten- Resistor
sity of trace on pulse
indicator
R319 Pulse Indicator Pot. to vary focus of Resistor
Focus trace on Pulse Ind.
R327 = eemee=- Vary deflecting volt-  Screw Driver Cont.
age of C.R. Tube (Pulse Resistor
Ind.)
R303 e-c-ee- Controls amplitude of Screw Driver Cont.
IFF Pulse Resistor
R109 ---Increase=--- Vary intensity of panel Resistor
Dial Lights lights in Control Unit
T101 B Plate K.V, Controls pri. voltage of 0-17 K.V,

Transmitter

H Manusl

H V. Transformer

Menual control of Antemna 0-10°
Rotation

CONFIDENTIZL (Continued)
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Table 9 - Section 2 (Cont'd)

Control
Calibration
Control or Positions.
Cont. Marking Circuit Controlled __Type of Control
5103 Signal On Loeked Controls Pri. of T101 T.P.D.T. Switch .
Radar Silent. and T104 shorts out
Momentary On R113
5110 Local PP m=ee=ee- - T.P.D.T. Toggle .
K Switch
8107 = eme=e= ‘Micro Switches on Cam Micro Switches
on Shaft of T101l
8106 J On Controls IFF Pulse D.P,S.T. Switch
off Voltage
IFF _
S105 E _Auto. Manual Controls Voltage to D.P.S.T. Switch
D.C. Motor in Control
Unit
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Table 10 - Section 2

Model SC-3 Rader Trensmitting Eouipment
List Of Fuses

Rating On Operating
Fuse Mount Marking Fuse Conditions
Cirecuit Cir. T
Symbol ~ Circuit Syn., Amps. Volts Amps, Volts Amps. Volts
F301 Trans= F301 None None 20 250 9.5 115
mitter
F302 Trens= F302 None None 20 250 9.5 115
mditter
Fl101 Control F101 40 250 40 250 17* 115
Unit
Fi102 Control F10Z 40 250 4,0 250 17* 115
Unit
-=== Main None Nons None 20 600 5% 440
Line
Switch
===~ Mein None None None 20 600 5% 44,0
Line
Switeh

* This is the cuirent required by the Transmitter, Motor
Dynamo Amplifier Unit, and Control Unit and does not in-
clude the requirement of the PPI, Receiver Indicator or

Intenna Heater.
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