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REPORT ON MODEL SC-2 RADAR EQ,UIPMENT 

I NTRODU'CTIOH 

0-1. AUTHORIZATION. 

The tests on Model SC-2 Radar equipment, serial No. 2, were author
ized by a letter from the Bureau of Ships C-NOs-84613 (916-2) Serial ~C-
916-6301 of 2 January 1943 assigning Problem X-108C. 

0-2. OBJECT OF TESTS. 

The tests on tl'e SC-2 Radar equipment, Serial No. 2, were made to 
determine its suitability for Naval use. 

0-3. PERIOD OF TESTS. 

The PPI unit for the Model SC-2 Radar equipment, Serial No. 2, was 
received at the Chesapeake Bay Annex on 5 January 1943. The remainder 
of the system arrived on 11 January 1943. A PPI repeater unit was delivered 
on 4 February 1943. The operational tests were concluded on 15 February 
1943. From 15 February 1943 to 15 April 1943 the equipment was at the 
Naval Research Laboratory, where it underwent detailed mechanical and 
electrical tests. Later, the SC-2 system was permanently installed at 
the Chesapeake Bay Annex. 

0 ... 4. CONTENTS. 

The report of the tests on SC-2 Radar equipment, Serial No. 2, is 
divided into three sections. The table of contents for each section is 
given on the first page of that section. Section I covers the operational 
tests. Section II covers an investigation of the mechanical construction 
and electrical operation of the transmitting units. Section III covers 
mechanical and electrical tests on the receiving units. 

0-5. CONCLUSIONS: SECTION I 

The tests and observations given in Section I of this report lead to 
the following conclusions. 

0-5-1. The maximum range for consistent follo~ing of small planes was 16 
miles for a plane flying at 200 feet altitude, 25 miles for a plane flying 
at 1000 feet altitude, and 70 miles for a plane flying at 10000 feet altitude. 
A YP boat was followed consistently to 9550 yards and the Norfolk Boat was 
consistently followed to 21700 yRrds. These ranges are satisfactory for 
this type of radar equipment. 

0-5-2. The mechanical operation of the PPI unit is not satisfactory. An 
effort should be made to improve the mechanical features. 
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0-5-3. The tests on the SC-2 system show that the absolute range accuracy 
is not better than 0.5 mile on the 75 mile scale and 40 yards on the 30000 
yard scale, that the variation with line voltage is as high as 500 yards 
on the 30000 yard scale, that the effect of warmup is 300 yards on the 
30000 yard scale and 0.2 mile on the 75 mile scale, and that the range re
set accuracy is 60 yards for the A scope and 300 vards for the P scope. 
The variation with line voltage is considered excessive . Otherwise, the 
range accuracy is satisfactoTy. 

0-5- 4. There ~as a difference of 0°43 1 bet~een bearing readings on the 
A and P scopes , a static be~xing oacklash on the A scope of 0°19 1

, and a 
dynami c beering backlash on the P scope of o042t, There ~as a mean devi
ation for bearing accuracy of 2.1° vrhen following a moving ship. These 
bearing accuracies are satisfactory. 

0-5-5. The General Electric PPI repeater unit operated satisfactorily 
when connected to the SC- 2 system. 

0-5- 6. The SC- 2 antenna has a beam width of 17° at 200 me ; its side lobes 
measure only 11% of the field strength of the main beam. This is a result 
of unequal current distribution among the radiator elements . In general, 
the electrical features of this antenna. appear to be entirely satisfactory. 
It was observed, ho,,ever, that a heavy coating of ice makes t-ro of the side 
lobes very prominent and r educes the naximum r;inge ~nd sensitivity of the 
system. 

0- 6. CONCLUSIONS! SECTION I I 

~he tests and observations given in Section II of this report lead 
to the i'ollo-:;-ing conclusions. 

0-6-1 The equipment oper~ted satisfactorily over a wide range of ambient 
tempc ~e and relRtive humidity. I n the absence of specifications govern-
ing .: })ermissible variation i n emitted frequency and po~,rer output ·.vith 
temperature and humidity no conclusions relative to these variations can 
be included. 

0-6-2. The transmitter suffe red only slight dE1.ma.ge TThen subjected to 
vibration. The antenna, ho"lever , 1'1'as severelj..a.maged bv vibration and must 
be strengthened or other-:-rise modified before ss,tisfa.ctory service can be 
expected. 

0-6- 3. The equipment suffered only minor damnge ~hen subjected to shock. 
If the conditions le~ing to these difficulties are corrected, the equip
ment can be expected to ..,i thstand shock. This conclusion assumes that 
the equipment ~i ll be installed correctly, especially ~ith respect to the 
top shock mount of the transmitter. 
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0-6-4. A number of component parts require improvement either mechanic
ally or electrically. Particular attention should be given to the follow
ing transmitter components: the oscillator tube sockets, the high voltage 
filter capacitor, the filament and high voltage transformers of the high 
voltage rectifier. 

0-6-5. The Model SC-2 Transmitter and Control Unit differs only slightly 
in construction from the corresponding units of the Model SC-1 Equipment . 

0-7. CONCLUSIONS: SECTION III. 

The tests and observations given in Section III of this report 
lead to the following conclusions. 

0-7-1. The equipment, in general, ful£ills its purpose, and is considered 
with exceptions stated belo·,v, to be satisfactory for l'Javal shipboard 
service. 

0-7-2. The variation in rp..nge accuracy with line voltage variation is 
considered excessive. Reference -p:ci,ragraph (3-18). 

0-7~3. The shock mounts are considered unsatisfactory for the purpose , 
and the use of either U. S. Rubber type 4010 or Portsmouth shock mounts 
is recommended. Reference paragraph (3-6). Reference (G). 

0-7-4, Further defects are stated in pa,rp,graph (3-21), and in reference 
(c) of Section III. 

0-8, SUMMARY OF DEFECTS Alfi RECOMMENDATIONS. 

The following defects TTere noted and recommendA,tions made in 
Sections I, II and III of this report. The numerals in parentheses refer 
to the paragraph under ~hich these items are discussed in detail. These 
defects are not arranged in the order of their importance. 

0-8-1. PEDESTAL TERMINAL STRIPS ( 1-20-1). The internal wiring in the 
pedestal should be connected to the top row of terminals on terminal 
board TB52, 

0- 8-2, PEDESTAL LABEL (1-20-2). A label should be attached to the pedestal 
adjacent to the safety p)'].1-out plug, to explain the purpose of this plug, 

0-8-3. CONTROL UNIT VARIAC (1-22-6). An arrangement should be used to 
prevent the variac on the control panel from being turned below or past 
zero. 

0-8-4. CABLE CLEARANCE (1-23-1). Sufficient clearance to the cables 
going to terminal boards TB60 and TB61 should be provided. 

0-8-5, CONNECTION DIAGRAM (1-23-2). Connection diagram PP-7762550 should 
show a four-wire cable running from the receiver-indicator unit to the 
control unit. 

Page 3 of Introduction 
DECLASSIFIED 



0-8-6. (2-4-2a, 2-4-2b) When the antenna was subjected to vibration, vari
ous parts oscillated excessively as a result of mechanical resonance. 
Breabtge occurred at several points as a result of -vibration. It is 
recommended that the antenna be so modified to prevent these failures. It 
was not determined whether the large displacements resulting from the 
mechanical resonance wil l change the antenna pattern sufficiently to inter
fere with the operation of the equipment. 

0-8-7, NAME PLATES (1-22-1). Proper nameplates should be attached to 
the amplidyne and line step-down transformer. 

0-8-8. AMPLIDYNE WIRES (1-22-2). The wires coming out of the amplidyne 
unit should be correctly labelled. 

0-8-9, CONTROL UNIT TERMINAL BOARD (l-22-3). The preliminary installa.tion 
book should sh0\'7 complete wiring instructions for the control unit terminal 
boards. 

0-8-10. CONTROL UNIT CABLES (1-22-4) . The ca.bles from the control unit to 
the terminal boards on the rear of the cabinet should be lengthened about 
six inches. 

0-8-11. ANTI-HUNT CONTROL (1-22-5). The anti-hunt control should be placed 
closer to the front panel of the control unit. or provision should be m~de 
to adjust it ~ithout removing the chassis from the cabinet. 

0-8~12. (2-Ba) It ms found that the antenna rotation control system has 
35 minutes backlash. This amount is not considered excessive. 

0-8-13. (2-9-4b) Base clamps should be provided for the vacuum tubes in 
the Control Unit to hold them firmly in their sockets. 

0-8-14. (2-11-3c) The fuse holders in the line switch box should be marked 
with the current and voltage ratings of the fuses to be employed and ~ith 
appropriate "Symbol Design~tions 11 • 

0-8-15. ( 2-ll-3d) A number of "Symbol Designations" have been omitted and 
others are illegible. More care should be exercised in applying these 
markings. 

0-8-16. (2-12, a, b, c, d, e. f) Tncre aro n number of discrepMcies in 
the Instruction Book. These should be corrected, 

0-8-17. (2-10-lf) The threads in one of the bolt holes in the line switch 
box became stripped during the tests. The met~l into ~hich these holes are 
tapped should be made of sufficient thickness to prevent the threads from 
stripping. 

0-8-18, (2-10-lh) The excess thermostRt tubing in the antenna pedestal 
should be either eliminated or adequately supported and clamped_. 
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0-8-19. (2-10-li) Oil ~as found to be leaking out of the antenna pedestal 
around the oil gauge fittings . Care should be taken during manufacture to 
tighten these fittings securely. 

0-8-20, (2-10-lj) The antenna control system gears in the Control Unit 
~ere found to laOk lubrication. ~roper lubrication should be applied to 
the gears during manufacture of the equipment. 

0•8-21 , (2-10-lk) The bolts holding cap~citors ClOl and Cl02 should be 
made sufficiently long to extend completely through the ''Elastic Stop Nutsrr 
by which they are secured. 

0-8-22. (2-ll-2e) 5J.itable lubrication instruction labels should be 
fastened to the antenna pedestal and antenna drive motor. 

0-8-23. (2-ll-2f) A label should be fastened to the antenna pedestal to 
warn operators to open the interlock switch before ,'1orking on the antenna. 

0-8-24. (2-ll-2g) Attention is ttirected to the ease with which the "Sling 
Here" marking on the antenna can be obliterated, 

0-8- 25, (2- 10-3a) Lock washers should be provided on the terminal screws 
of the terminal board TB31. 

0- 8-26. (2-10-3b) It is suggested that guards be provided to protect the 
interconnecting cable in the Control Unit against the abrasion that occurs 
when the Control Unit chassis is ~ithdrawn from its cabinet. 

0-8- 27. (2-11-1) The line switch should be provided ..,,ith a suitable Navy
type nameplate. 

0-8-28, (2-ll-2a) Several resistors in the equipment are not marked "'ith 
resistance value or type number. Appropriate marking should be provided. 

0-8-29. (2-10-ld) Attention is directed to the fact that certain stand
off insulators which form a part of the s~itch S102 in the Control Unit 
were found broken. It is possible that anti-stress nashers of a more 
effective type are needed to protect the ceramic parts of this s~itch. 

0-8-30. (2-10-11) The unplated steel gears in the Control Unit should be 
replaced by gears that ~ill be resistant to the corrosive action of a 
moist sea atmosphere. 

0-8-31. (2-8b) The label 11RR11 for control 11J 11 on the front panel of the 
Control Unit should be replaced by the label UIFF11 • 

O-S-32. (2-9-la. 2-9-lb) Several non-Navy type resistors are used in 
the Control Unit. These should be replaced by resistors that conform to 
Navy specifications, 
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0-8-33. (2-9-le) There is a discrepancy ~etween the actual power dissipa
tion rating of the resistors Rl 71 and Rl 72 and the power dissipation rating 
listed in the instruction bookA The discrepancy should be- corrected. 

0-8-34. (2-9-ld) Resistor Rl02c, which is no~ supported on V-shaped clips, 
should be adequately sUPPOrted. A more satisfactory modification would be 
to substitute a ferrule type ~ire-wound resistor for the present non-Navy 
re sis tor. 

0-8-35. (2-9-4g) The base on the pulse indicator oscilloscope tube was 
found to be loose. This condition indicates either that the bases of these 
tubes are not cemented in a durable manner or that the inspection of the 
completed tubes is faulty. The situation should be called to the attention 
of the tube manufacturer with the request that he make whatever improvement 
is necessary. 

0-8-36. (2-9-5) Refillable fuses are used in the equipment. These should 
be replaced by non-refillable fuses to conform ~ith the latest decision of 
the Burea.u of Ships • . 
0-8-37. .( 2-9-6) The oscillator plate voltage variac in the transmitter 
unit should be modified in a manner necessary to prevent its brush holder 
from slipping on its shaft. The use of set-screwe alone to secure this 
brush holder has not :r:r oved satisfactory. 

0-8-38. (2-9-7a, 2-9-7b) The oscillator plate voltage supply transformer 
of the transmitter does not have insulation of a sufficiently high voltage 
rating to satisfy Navy specifications. The insulation rating of the recti
fier is not clearly stated. Both transformers should be provided vri th ade
quate insulation. 

0-8-39. (2-9-7c) The case of the transformer T104 should be made leak
proof. Oil was found to be'leaking out of the transformer. 

(2-10-la) The mycalex arm of the transmitters outnut coupling bar 
rubs against the Pulse Indicator. Ample clearance should be provided. 

0-8-40 . (2-10-lb) One of the clips for the resistor R307 in the transmitter 
unit is mounted on one of the stand-off insulators ~hich forms part of the 
terminals of the capacitor C301. This method of support is not satisfactory 
since the bearing surface provided by the terminal on the insulator is in
sufficient and the clip is difficult to ti~hten. The resistor clip should 
be mounted on a separate suppcrt. 

0-8-41. (2-10-lc) Tl:e grid inductors for the transmitter oscillator shouli 
be packed for shipment in a manner that will prevent their being damaged 
during shipmont and storage. 

0-8-42. (2-3-2) When po~er ~as applied to the equipment after it had been 
allowed to remain idle in an atmosphere of high humidity, arcing occurred 
inside the transmitter. B.eca.us~ of this a:rdng, normal operation could not 
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be obtained until three minutes had elapsed. Three minutes elapsed time 
was also required for the Model SC-1 equipment before normal operation was 
obtained after the etpipment was exposed to approximately the same conditions, 

0-8- 43 . (2- 4- lb) The coupling jack J30.3A became loose when the transmitter 
was subjected to vi bra ti on.. Steps should be taken to prevent this jack 
from being loosened by either shock or vibration, 

0- 8-44 . (2-4-lc) The overload relay rattled when the transmitter wa.s sub
jected to vibration. This noise is likely to be annoying and it is recom
mended that the relay be ·modified to prevent it from rattling. 

0- 8- 45 . (2- 4- ld) Several of the tabs holding the center of the oscillator 
grid inductors in the transmitter broke during the course of the tests. 
This damage was the result either of the vibration test to which the equip
ment was subjected or of normal handling incident to the installation or 
replacement of the grid inductors . These inductor s should be modified 
in such a manner that they will not be disrupted ,!!!'hen subjected to the 
rigors of the Naval Ee rv i ce. 

0- 8- 46. (2- 4- le, 2-5- 2b , 2- 9- 4c , 2- 9- 4d. 2- 9- 4e, 2- 9- 4f) The tube sockets 
provided for the type 327A tubes used in the transmitter oscillator are 
not mechanically sati sfactory. The present type of socket should be re
placed by a type which will prevent the tube from shifting its position 
in the socket and which will permit the tubes to be installed and removed 
without damage to their electrode seals. 

0- 8- 4 7. ( 2- 4-lg) The top of the case of the transmitters high- vol ta.ge
supply filter capacitor c301 should be made more rigid. At present , the 
ceramic insulators mounted on the top of the capacitor are not adequately 
supported and therefore oscillate with respect to each other when the 
equipment is subjected to vibration. It is probable that this oscillation 
will cause fa.il ures of this ca.paci tor. 

0- 8- 48, (2- 4-lh) The variable transformer by which the oscillator tube 
filament voltages of the transmitter are controlled should be modified 
to reduce the excessive play in the brush rigging. 

0- 8-49 . (2-9- 2b) The case of the capacitor 0302 in the transmitter ls 
leaking oil . This case should be made oil tight. 

0- 8- 50. (2- 9- 2c) One secti on of filter capacitor c301 in the transmitter 
unit developed an internal short circuit during the course of the tests. 
The other section sul:sequently fai led when subjected to a d- c test potential 
of a l ower value than Naval specifications r equire i t to ~ithstand. It 
is recommended that further investigati ons be made to determine the suita
bi lity of this type of capaci tor for use i n the Mod.el SC- 2 equipment. 

0- 8- 51. (2- 9-2d) Too common t erminal of capacitor 0303 should be marked 
to indicate tha.t it is the common termi nal , The capacitor should be pro
vided ~1th an oil- tight oase, 
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0-8-52 , (2-9-4a) With the pri□r,ry voltage adjusted so that the front 
panel filament .voltmeter indicA.ted the specified value, the rectifier 
filament voltage was found to be less than the five per cent tolerance 
specified by the tube manufacturer. It is recommended that the filament 
tr"!.nsformer be replaced by one that •.vill provide the correct rectifier 
filament voltage . 

0- 8-53. (2- ll-2b) There is a discrepancy bet~een the cap~city marking 
on the c.13,paci toz: c350 and the capacity listed in the instruction book. 
This discrepancy should be corrected. 

0- 8- 54. (2- ll- 2c) 
in the equipment. 

Nameplates hnve been omitted from several transformers 
Suitable n2.I!leplates should be provided on all transformers. 

0- 8- 55 . (2- ll-2d) The terminAis on the tr;:insformer Tl51 should be numbered. 
These numbers should c. lso appe;:,.r on the schel!k".l.tic diagram. 

0- 8- 56. (2- 10-le) The terminal studs on the transmitter overload relay 
loosened ,,hen an attempt was made to disconnect the relay le;ids. Steps 
should be taken to prevent these studs from looseni ng. 

0-8- 57. (2-10-lg) The studs for the trMsmitter side shield should be 
stakad or othernise secured to prevent them from being accidentally un
screwed fron the tr:msmitter frame. 

0- 8- 58, (2-10- 2a) The shield cover on the tvpe 5U4G vacuum tube in the 
Pulse Indicator Unit should be mRde more conveniently removable . 

0- 8-59 . (2- 11- 3a) There is a discrepancy in the chassis ma.rkings for 
resistors R326 and R318 of the Pulse Indicator. T~is discrepMcy should 
be eliminated. 

0- 8- 60. (2- ll-3b) Resistor R328 should be eliminated from the Pulse 
Indic21tor schemp,tic di~ram since no such resistor appears in the unit. 

0- 8- 61 (2-5- 2a) The angle brackets holding the transmitter jRcks J301A 
and J303A became loose ~hen the equipment ~as subjected to shock. These 
jacks should be secured in a manner thRt ,;rill preclude their loosening 
during shock. 

0- 8- 62. (2-5- 2c) Becquse of the lnrge deflection of the top of the 
transmitter unit ,,.hich occurs nhcn this unit is subjected to shock, care 
should be taken to provide three inches of clearance around this unit 
~hen it is installed. The installation drawings should indic~te that this 
amount of clearance is required. 

0-8- 63 . (2- 5- 2d) The thUl!lb nuts by which the s i de Rnd back shields nre 
held on the transmitter loosened when the equi pment was subjected to 
shock. It is recommended that the thumb nuts be replaced by a. more 
effective type c>.nd tho,t the auxiliary bolts be elimin~ted. 
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0-8-64. MATCHING CONTROL (l-21-2). The full 100° scale on the transmitter 
matching control should be used. 

0-8-65. OUTPUT COUPLING CONTROL (1-21-1). The full 100° scale on the 
transmitter output coupling control should be used. 

0- 8-66. FILAMENT VOLTAGE ADJUSTING TRANSFORMER (1-21-3). Fil-B.ment voltage 
adjusting transformers should be carefully inspected at the f~ctory for 
proper operation. 

0-8-67. PULSE I NDICATOR (1-21-4). The praliminary install~tion book 
should include instructions pert~ining to the installation of the pulse 
indica.tor. 

0-8-68. TRANSMITTER SPARKOVER (1-21-5). An investigation should be made 
to eliminate sparkover on the tra.nsrnitter along the mycalex coupling bar 
support. 

0-8-69. PP! CABINET MOUNTING HOLES (1-24-2). The mounting holes on the 
top of the PP! cabinet should be loca.ted more accurA.tely. 

0-8-70. PPI SPARE PARTS PACKING SLIP (1-24-3). A pa.eking slip should 
be included in the PPI spare p~rts box as ryell RS in other boxes. 

0-8-71, PPI CABLES (1-24-4). Proper connectors should be used and 
firmly soldered to all coaxial c~bles. 

0-8-72. PPI CABLE ROUTE (1-24-5). A safe route should be found for the 
three coaxial cables coming from the video unit. 

0-8-74, PP! TERMINAL CABLES (1-24-6). The lengths of the laced cables 
connecting to terminal boards TB74-T.B75-TB78-TB79 should be increased 
sufficiently to permit tbe~ithdrawal of the scope and video units for 
simultaneous servicing. 

0-8-75. CABLE CLAMPS (1-24-6). Some sort of cla~ps should be provided 
to hold the laced cables connecting to terminal boards TB74-TB75-TB73-
TB79 clear of the reloaee mechanism. 

0-8-76. SECTOR SWEEP (1-24-7) . The sector s,-veep should be tested for 
proper operation before leaving the factory. 

0-8-77. SECTOR BEARING CONTROLS (1-24-8). The shafts for the sec tor 
and bearing controls should be better centered so the gears Tiill mesh 
properly, 

0-8-78. CENTERING CONTROL (1-24-9), The centering control should be 
designed to permit tm PPI trace to have a m~rgin of movement on each 
side of the center. 

o-S-79. CENTERING CONTROL LOCK (1-24-9), A lock should be provided on 
the FPI centering contrbl. 
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0-8- 80. MARKER PIP (1-24- 10) . An effort should be made to reduce the 
length of the rnarkerpip on ~11 r anges of the PPI scope. 

0- $- 81 . RELAY (1- 24- 11). Better ~orlonanshi p shoul d be used on PPI re
lri.y K2200 and on a.11 soldered \'Tire connections. 

t-8- 82. PP! RANGE SWI TCH ( 1-24- 12) . A more reliabl e rAnge s~itch should 
be used on the PP! uni t . 

0- 8- 83 . PPI RELEASE I:l'iRDW.A_'RE ( 1-24.-13). The spri ng action on al l rel e~se 
arrangements should oochecked fo r proper oper~tion before leaving the 
fo.c tory. 

0- 8- 84. (3- 19- 51) , A cable res t ed on a shnrp corner of a metal po·,,er 
supply shi eld. 

0- 8-85 . (3- 19- 52). Wiring to resistor s and condensers most of nhich ~e r e 
on terminal strips was gener ally access i ble , but some of the ryiring to 
components not on termi nal strips ~as quite inaccess i ble. 

0-8-86. (3-19- 53) . Two leads longer than 1 foot each ,..,er e unsupported 
except at their ends. 

0- 8- 87. (3- 19- 54) . The mounting fingers for the selsyns Fore not counter 
balanced, and tightening the mounting bolts resulted in a flexing force 
on the bolt. The flexing force on the bolt TI/'l.S not present for the finger 
betveen the tno selsyns , but this ftnger wa.s not of sufficient strength, 
and was bent by forc e applied to tighten the ~ounting bol t . 

0- 8-88. (3-19- 55) . Defects found in the plan position indicntor -,srere 
described in refer ence(c) of Section I II , 

0- 8- 89 . RECTI FIER PLATE LEADS (1-23- 3). A means of identificntion should 
be used to identify the plate cap connections of the 2X2 tubes in the re
ce i ver- indicator poTTer suppl y . 

0- 8- 90. PREAMPLIFIER (1- 23- 4) . A misprint should be corrected on Page 9 
of the preliminary inst.<=1lla.tion book. 

0- 8- 91. INSTRUCTION BOOK (1- 23- 5) . No i nstruction book was furnished 
with the SC- 2 equi pment. An instructi on book should be provided before 
SC-2 equi pment i s instnlled. 

0- 8- 92. JUNCTI ON BOX BUSHING (1- 23- 6) . The outer bushings in the junction 
box should each be increased 3/16 inch i n length. 

0- 8- 93. HOODS (1-23-7) Provisi on should be made to mount a hood on the 
A scope and a hood on the P scope . 

0- 8- 94. BACK TRACE (1- 23- 8). The re tu rn trace on the A scope should be 
completely suppressed. 
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0- 8-95. GROUND STRAP (1- 23- 9) . A more rclinblc ground strnp should be 

used f r om the receiver chassis to the receiver sliding trl'.Ck. 

O- S-96. C0~1tECTION DIAGRAU (l-23-10) . The prclimin?rV inst~llation book 

should include a connection diagram for thejunction box. 

O- S-97 . INSTALLATION 300K (1-23-11) . No mention should be mnde of tnc 

r"!llge of the SC- 2 equip□ent in a "restrictcd11 installntion book. 

0- 8- 98. SHORT ITEMS ( 1-23- 12) . A complete sot of sp:ue p:trts should be 

furnished ryith the SC-2 equinment. 

0- 8-99 . S'JITCH (1-24-10) . The 11 m...,rk-IFF 11 s:-ii tch should b0 modified to 

have a neutr~l position. 

0- 8-100. (3-19- 3) . No primer COP~ting ap"')CA.rs to hrwe been provided on th.~ 

nlwninum p?ncl to afford protection against corrosion. 

0- 8-101. (3- 19- 4) . No stops Rre provided for either of the t•·ro threaded 
rods driven by the tril:lmer knobs , a.~d the c~thode triru:ier v~riable con
denser rotor pl...,te ~ns forced off i ts mounting on the rod by rdn.tion 

of the knob. The plate t rimmer has~ pair of nuts on the thrc~dod rod 
which may ~ve been tightened together to prevent excessive ·7ithdrawnl 

of thP. thre~rlod rod , but those nuts ~ere sep...,rnted from each other , nnd 

did not function. Ti» ra o.re t·"o other trimmer condensers in the unit, 

P.nd these , like"i7ise , ;,re not provi ded with stops. All four rotor pbtes 

::i.r e provided ,.,i th sheets of mien glued on to pr0vent cloctricnl cont,'\Ct 

between rotor nnd stator pl~tos , but it n~s observed th~t t=o of the 
trimmers could be turned so f~r that the rotor pl;-tes touched the st"ltor 

pl n.tes , nnd tho force thus applied pl...,.ced ,, strnin on the contact fingers 

provided for the type GL-446 tube. 

0- 8- 102. (3-19-5) . The lock knoos provided on the t·~o r.inin tuning dir.ls 

t1re not well placed, and interfere ,·ti th rqpid oper ation of the dials . 

0- 8- 103. (3- 19- 6) . The €round connection for the rotor pl~te of o~cn 

trimr.1er depends upon the electrical cont~ct of the t~re~ded rod in~ 
tapped hole . An adjustment is pr ovi ded for each trimmer to m~intain 
firm ground contact, but the CP.thodc 1>nd pl ate trimmers ~·i th knobs on 

the front panel have oil on the thrc?ds -u1d on the rods , ~hlch gives no 

assurpnce of good elactrical contact . 

0- 8- 104. (3- 19- 7) . The circulnr lami nf'ted molded phenolic coupler used 

to t r ansni t rotation from the 1:1,'lin tuning dinJ.s to the tuning conder.scrs 

sho'""s a tendency to r."1::trp . 

0- 8- 105. (3-19- 8) . The po,.,cr t r ansformer is not pottod Alld son.led "nd 
is in such~ position th-~t the covering of the ~indin~s makes contoct 

~ith the insid0 surfroe of the cRsc of the pre~mplifier unit . 
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0-8-106. ( 3-19-9). The shielded no· •or criblo to th•.:i pr""'Bplifkr is 

supported by the conductors i>.t both ends. Excessive str'1.in is pl~ced 

on the conductors, been.use of tha -·ei-<;;1t of th,, c:1.blc , ,wd ot.11cr tr..,ns

mi ttcd force. Provisi. on of C'1 blo clflmPs -.ould rcliove tho s trnin on this 

c:i.blc. 

0-8-107 . (3-19-10) . The follo··ling po.ragr:>..phs r·"'pros,~n t the r~sul ts of w 
inspection of the subject rccoi vcr-inrlic,-,.tor to determine -,hcthor or not 

the rccorJll'.'11:nd,..,tions of the N,,.vr-1 Rcsco.rch L:-,_boratory submi ttcd in refcr'}ncc 

( ... ) of Section III h•w,.:- bc,rn 0ffcctive in this , the subsequent mod0l. 

The nurJbcrs in p;;i.rcn theses r cf0r to p'1rn.gr-,_ph nun be rs in ref , r ,,nco ( fl.) 

of Section III. 

0- 8-108. (3-27-1) Locks h~vn not been nou.~ted further from controls 

so P..s to prevent tht.-n from interfering ~·i th oper:'l.tion of tho control. 

0-8-109 . (3-27-2). There n"s no rc1;rouping of controls , 

0-8-110 . (3-27-4) Single sot scrc'"'S :->re still used on control knobs 

on mnny of the controls. 

0-8- 111. (3-27-5) Di:-tl knobs h~vc not been c~~nged ~s suggested. 

0-8-112 , (3-27-8) Br.n.ss gears have som,? grease on them, but tnis ID.'1.:Y 

not be ~dequ..,te to prevent corrosion . 

0-8-113. (3-27-10) Loct,,J. type tubes h~.ve not been r cpl;,.ced by octr-.1 

or other approved typos. 

0-8-114. (3-27-11) Tne acorn socr..ots used in the r-f section ~re not 

approved. 

0- 8-115 . (3-27-12) Only one tube clamp ho.s ber->n usGc'I. in the roceivor

indic-..tor. T'1is is on the 5U4-G. 

0-8-116 . (3- 27-13) Tube sockets aro not identified on both sides . 

0- 8-117 , (3-27-14) Ono c"blc includes ~ires r~..vin~ the sAmc color 

coding. 

0-8- 118. (3-27-15) Sl-1 tch sh .... ft is used P.S n crblo support . 

0- 8- 119. (3-27-17) Pn.per m~rkers t>.re used on the ~ir.Js, 

0- 8-120. (3-27-18) In tor lock Ms not been provi ded. 

0- 8-121. (3- 27-19) Method of mounting di?.J. lie;ht :i.ppol'rs to be 

satisfn.c tory. 

0- 8-122. ( 3-27-20) No holes have been provided for onsy remov1=1l of the 

three scre=s on the undPr side of the receiver c~~~ssis. 

0-8-123• (3- 27-21) No clamp is used on the 164 kilocycle crystnl 1 

~nd the mounting is <D nsid-~red unsatisf<1..ctory. 

0- 8- 124 . 
except by 

(3-27-24) Shields ov0r trpnsforr.ers n.re not secured ~t the top 
bovring pressure. · 
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0- 8- 125. (3- 27-25) Not all components grc marked. 

0- 8-126. (3-27-26) Transformers -"J1d chok.~s ""re not potted. 

0- 8-127 
conted. 

(3- 27- 27) The t;:i,nk coils L703 and 1704 hav:e not been i'T".X 

0- 8- 128. (3- 27-28) Resistors and condensors have be.:m ,.rf'..Xed. 

0- 8- 129 . (3- 27-29) Condensor nnd resistor leads h~ve been bont qnd 
soldered too close to the respective components . 

0- 8- 130 . 

0- 8-131. 
p11rts . 

(3- 27-30) No side pbtes have been fnstened by \,cd1;ing. 

(3-27-32) No tcmpor11ry cl.qrnping h~s been used on parrn,.'Ulent 

O- B-132. (3- 27-33) No bur ned ·~ir,3s ~ere noted, ho•.,.evor , soldering ,...,as 
not of the highest qunlity. 

0- 8- 133. (3- 27-34) The intermedi.,te fraquoncy slugs ·0,ero r>.rrc>.nged to 
prevent short circuiting to the ~ i nni ngs. 

0-8- 134. (3-27- 35) Mica condensers have been used extensively. 

0- 8- 135 (3- 19~40) Resistor R634 hns been removed from the circuit . 
Connection is m.~.de to only one termin?l of this resistor. 

0- 8-136. (3- 19- 41) There ,vas insuffici,mt clenrnnce bet·1een one terminal 
bo,-,,rd and chassis. Clea rance is desirable to prevent f\.Ccurnulri.tions of 
moisture. 

0- 8- 137 . (3- 19- 42) Wires were sol n.ered to ends of tri..re13.ded rod.s . 

0- 8-138. (3- 19- 43) Many components in i-f stages ?ere inaccessible . 

0- 8- 139. (3- 19- 44) A pigtail on one resistor in P.n i-f str\ge is longer 
than 1/2 inch. 

0- 8- 140 . (3- 19- 45) Pigtrdls on some components arc shorter th:,,n 1/8 
inch. 

0- 8-141. (3-19-47) Micr.i. condensers :ire used extensively. 

0- 8- 142, (3- 19- 48) Sol deri ng has been done so close to components thnt 
the solder n.ct~.lly touched the cor.iponent . 

0-3- 143. (3-19-49) Vi iring to some tube sockets ,·,as innccessi ble. 
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0-8- 144. ( 3-19-50) .t. t severAl points 1"Tires -;-rerc plnc0d so th..'1.t they rested 
on sh1.rp corners of terminnl bo:->.rds. 

0-8- 145 , PPI HOLDING SCREWS ( 1-24-1) . '!'he nUC1ber of scr<J':7/S holding the 
PPI chnssis to its cabinat should be increased A..lld care should be tclcen 
so they rrill sere;-, into plnce eP.sily ni thout the aid of tools. 

0-9 . GENE!bL COMMENTS, Almost a.11 of the rt}comm,md,.-,tions m:1.de in 
this report on the SC-2 Ra<L-'1.r equipment h:wc already been discussed ·,i th 
reprcsentqtives of the Bureau of Ships. Some of the recommend8tions hAve 
been acted upon in the SC-3 e.nd SK rad:>..r equipr.ionts . 

0- 9- 1. I n p:iragrnph 2-13- 5 it ,-,;:i,s no t ed th....,,t Westinghouse 327- A trMs-
mi tting tubes gave superior p,3rformp,ncc to Eim11c 327- A tubes . Another 
sampling of Westinghouse ::ind Eimac tubes tested in a NRL oscill~tor gnve 
::!. slightly lP-rger pulse p0'.78r output from the 3imac tubes . There r>re 
v:i.ri;:,tions in tubes made by the s;,me mMufp_cturcr, but on the A.VCrA.ge 
both Eimac 8nd Westinghouse type 327A tubes give essentially the same 
pulse po~er output. 
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1-1. OBJECT OF OPERATIONAL TESTS. The object of the tests which 
are covered in this section is to detarmine the operatione.l ch8ri>ctar
istics of the Model SC-2 Rad""r system with reference to its sui tPbili t:v 
for use by the Navy. These tests are concerned prim~rily with the per
formance of the system with regard to maximum range on plp..nes ;:ind boPts, 
range and bearing accuracy, system sensitivity, and the comp<>.rison of 
this performance with tha.t of other systems. Tastsare also ~ .de to de
termine the effect of line voltage chRnge, of supply frequoncv chen~e, 
of tuning over the RF band, and of -..varmup on the performa.nce of the 
system. DetRiled tests on the components ~re not A p~rt of the ope r~
tional tests but are covered by other sections of this report. Only 
those defects and failures are noted in Section I which interfered with 
either the installation or the operation of the system. 

1-1-1, ABSTRACT OF TESTS. Operational tests were made on the SC-2 
Radar equipment at rui pntenna height of 110 feet. The mru:imum rAAge on 
plA.!les imd boats, as well as range and bearing accur~cies, were determined. 
Tests were JMde to determine the effect of line volti>ge change i:tnd wermup. 
Measurements were made to find the system sensitivity, the noise r:>,di;-,ted 
from the system, and q rough antenn~ pAttern. 

1-2. CONCLUSIONS. The operational tests on the SC-2 equipment lead 
to the following conclusions. 

1-2-1 . The mrucimum range for consistent following of small plenes 
was 16 miles for a plane flying ~t 200 feet altitude , 25 miles for a 
plane flying at 1000 feet altitude , Md 70 miles for~ pl?Jle flying at 
10,000 feet altitude. A YP boat WP.S follo~ed consistently to 9,550 Y~rds 
and the Norfolk Bo!!!t was consistently followed to 21,700 yA.rds. These 
ranges a.re satisf~ctory for this type of radPr equipment. 

1-2-2, The mechP..nical opern.tion of the PPI unit is not satisfactory. 
An effort should be made to improve the mech:rnicA.l fe;:1.turas . 

1-2-3, The tests on the SC- 2 system sho~ that the absolute rpngc 
accuracy is not better thPn 0.5 mile on the 75 mile scale A.Ild 40 y~rds 
on the 30,000 vard scale; tM.t the VA.riation <''i th line vol t?ge is as 
high P..s 500 yards on the 30 ,000 yard scA.le; that the effect of "rR.rmup is 
300 yi>.rds on the 30,000 ya.rd scale imd 0 . 2 mile on the 75-mile scPle , 
and that the r~nge reset accuracy is 60 yards for the A scope And 300 
y~rds for the P scope. The variation ~ith line voltRE;e is consid~red 
excessive; othervri se, the ri>.nge A:.Ccuracy is SP..ti sf ::i,c tory. 

1-2-4. There was a difference of 0°43 1 between be?ring re?dings 
on the A and P scopAs, a static bearing backlash on the A scope of 
0°19 1

, and a dynamic bearing backlash on the P scope of 0042 1
• There 

was a mean deviation for bearing accuracy of 2. 10 when follo,,,.ing a. 
moving ship. These be?ring accuracies ~re satisfactory. 
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1-2- 5. The General Electric PFI repe,,,_ter unit operated s.::itisf P.ctorily 
when connected to the SC-2 system. 

1-2- 6. The SC- 2 antenna has a beam width of 17° 8t 2CO me. ; its side 
lobes measure only 11% of the field strength of the main bel'lm. This is 
a result of unequal current distribution among the radi~tor el8ments . In 
general the el11ctric~l f eAtures of this ;;int~nn;:i. ap-oear to be entirely 
satisfactory. It was obsen ed, however, that a heA.vy co~.ting of ice m;:ikes 
two of the side lobes very prominent RDd reauces the mAximum r,:,nge ~nd 

sensitivity of the system. 

1- 3. DESCRIPTION OF EQ,UIPMENT. The SC-2 R?..dPr equipment is A medium
po"'er, general- purpose search radar for use by Nav:tl VGssels. The equip
ment is intended for use in long rAnge aircra.ft detaction, moder:=i.te range 
surfp_ce craft detection, detection of land ;md other objacts for n::wiga
tionel purposes, ::md to furnish sufficiently accurate r"'nge PJld bearing 
data to put a fire- control radar on a tA.rget . Tho tr~nsmi tter pulse po\7er 
is over 150 KW with a 3 to 5 microsecond pulse length , "3. repetition r;:ite 
of 60 pulses per second and A frequency band fro~ 175 to 225 me . A 
single antenna is used to cover a band of 10 me. for both trRnsmitting · 
and receiving. There are four such bands: red (175 to 185 me . ) , green 
(185 to 195 me.), yellow (195 to 205 me.) and blue (215 to 225 me.). 
The antennR And duplexer furnished with this equipment were for the 
yello~ band from 195 to 205 me. The equipment is simi lAr to the SC- 1 
system trith a nevr antenna, the addition of fl. m;:,.ster PPI unit and pro
vision for IFF equipment. Plate 12 of Section I shol"B the SC- 2 interior 
installation with a BL- 1 receiver- tr:=insmitter unit on the far right , 
Plate 13 shol"Ts the complete antenna. The PPI repeater unit is sho"l'n on 
Plate 14. · 

1- 4. PERIOD OF TESTS. The PPI unit for the model SC- 2 Rnd~r equip
ment , Serial No. 2 , was received at the ChesapePkc Bay Annex on JruiUP.ry 5, 
1943. The remainder of the equipment arrived on Ja,nw,_ry 11, 1943. A 
PPI repeater unit was delivared on February 4, 1943. The operationPl 
tests •rrere concluded on Febru.-".ry 15, 1943 -'3.ftor 112 hours of oper..,._tion. 
The equipment was then dismantled ruid shipped to Nfili on February 16, 1943 
for detpiled electrical and mechanical tests on components. The results 
of these tests are covered in Sections II nod III of this report. Subse
quently, the equipment was per m.<l.llently installed at the Chesapel'l.ke Bay 
Annex. 

1- 5. INSTALL.11.TION. The SC-2 equipment vras inst~lled in Building 1 
at the Chesapeake Bay .Annex <tCcording to the 11Frelimin:,ry Inst13llation 
Book." Tne Ppproximate height of the cente r of the /3Jltenna was 110 feet 
above vrctter. The installation book WPS not ,3ntirely A.deqUA.te bec~use of 
certain omissions and misprints. These defects ~re discussed later in 
pPragrRphs 1- 21-4. l-22-3. 1-23-2, 1- 23-4, 1-23-10 ~..nd 1- 24-5 . The 
only instruction books supplied were those for the m,".ster PPI and the 
PPI repeater units. 

Page 2 of Section I 

~ .. · -...i-•e;cwe,41 - .l>Cilftl"wp -~ 

'-~ 
DECLASSIFIED j 



1-6. ~UXIMUM RANGE ON PLANES. i-.. summary is given in Table 3 of 
Section I of the runs which were made to determine the maximum range at 
which the SC-2 system will follow planes. The maximum range for consistent 
following of small planes was 16.1 miles for a plane flying at 200 feet 
altitude, 25 . 0 miles for a plane flying at 1000 feet and 69.6 miles for 
a plane flying at 10,000 feet altitude . Some 11step-la.dd.er11 runs were made, 
in which a plane increased its altitude one mile every ten milas of fli~ht. 
For this type of run a plane was followed consistently to 36.0 miles , 

1-6-1. RANGE COMPA...~ISONS ON PLANES. A summ~ry of the consistent 
ranges of the SC-2 and some other radar systems is given in Table 4 of 
Section I , At the Chesapeake Bay iumex, the performance of the SC- 2 sys
tem ~as inferior to that of the M.A and CXCA ~2 systems and was superior 
to that of the CXCA '/fl and CX.-\.Z systems on planes flying at 200 feet 
altitude. For planes flying at 10 ,000 f eet alti t ude, the SC-2 system 
outperformed the MA, CXCA #1 and CXCA #2 systems. 

l-6- 2. .ADV,1..NT.\.GES OF P SCOPE FOR SE;i.RCH. During tho operational 
tests it was found that rr1.pidly fluctuating echoes and echoes that were 
too weak to be noticed on the A scope sometimes could be discerned on 
the P scope. This was true even for tnrgets following a fixed course. 
The P scope is far superior to the A scope for the initir1.l detection of 
a target coming in from an unknown bearing. Using the P scope , it is 
also much easier to pick up a plane after passing through a null point. 
Having located a target on the P scope, the antenna rotntion CPn be 
stopped and the ,1. scope can be used to obtain the r?.nge -"'nd bearing. 

1-7. MAXIMUM R.:.NGE ON SHIPS. A summA.rY of the mp.,ximum r;inge on 
ships is given in Table 3 of Section I. The Norfolk Boat was followed 
consistently to 21,700 yards , an armed freighter to 21,650 yards, and a 
YP boat to 9 ,550 yards . With an average thiclmess of 1/4 inch of ice 
on all parts of the 81ltenna, the Norfolk Boat was followed to 14, 000 
yards. 

1-7-1. RANGE COMP.:,RISONS ON SHIPS. The SC-2 system co.nsistently 
followed the Norfolk Boat to 10.9 miles. The ~l~ system consistently 
follo~ed it to 12 miles, the CXCA #1 system to 7.5 miles, the CXCA 12 
system to 15 miles , and the CXAZ system to 7. 8 miles. The performMce 
of the SC- 2 system was superior to that of the CXCA #1 and cx.,:i.z systams 
but v,,q,s inferior to that of the MA and CXCA #2 system when using the 
Norfolk Boat RS a target. 

1-8. MINIMUM R.;.NGE . Echoes could be followed in to ::ibout 1800 
yards but could not be ranged accurRtely because the outgoing pulse and 
the foreground echoes did not reach the base line on the displa,y until 
the 3,000-yard position was reached. Echoes from low-flying planes 
could be seen beating with foreground echoes up to the outgoing pulse 
at an estimated range of 1 ,000 yards . High- flying plA,nes at 10,000 
feet altitude could be followed in as close as 6 , 200 y~rds, correspond
ing to an elevation Mgle of 32°. 
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1-9, LU:E VOLT.nG3 TES':'. T!le rptrd line voltage is 115 volts et 

60 cycles . As a regular prA.ctice , a line vol tl'l.ge of llO vol ts v,as used 

for the tests in this report unless oth0r,·risc mentioned. Tn.blcs 1 1'!.Ild 2 

of Section I give perform~..nce dPtP- for line voltnges from 95 to 125 volts 

both l'1i th :md V'i thout the preAmplifier for veri:>tions in rn.ng0 re~.ding , 

transmitter frequency, duty cycle Md signal-to- noise rP.tio. Th,J results 

will be discussed in pRragrnphs 1-13-3, 1-15-1, p..nd 1-16. 

1-10. WA...~;up TEST. Tha SC-2 equipl!lent wp.s turned on and range ben.r

ing re~dings on two stationRry targets 'Pere noted Pt one-hour intervnls 

over~ four-hour period. The dPta aro given in TPblc 10 of Section I. 
The results ,;-,ill be discussed in p.,r.,~rP_ph 1-13-4. 

1-11. INPUT POWER. Th;, input power to the SC-2 svs t,am W.<\S measured , 

using line voltages of llO volts and 115 vol ts . The trp,nsrni tter plpte 

voltl'lge was ~djustcd to 12 kilovolts Md the l"ntenn~ mes rot~t,ad n~~r its 

highest speed. .1.t 110 vol ts th0 line current l'YO.S 24. 7 :unps, th.e po=er 

2,12 kw Rnd the po"or factor 0 . 78. At 115 volts, the line current ~ns 
26 AJ11ps, tho po,,•er 2.3 lrrr 11nd the po,··er f;:,.ctor 0 . 77. 

1-12. ICSJ .,~.NTEI~N.~ TEST. During n brfrf period of the op 0 rP.tional 

tests, there ,.,n.s nn ice stortl ..,hich en.used !". co:,_tin£; of ico to be doposi ted 

on the SC-2 nntonna. This ice completoly cover;3d all expos0d pl"rts of 

the ontenna. The thiclmcss vnried from a hAif inch to an ei~hth inch. 

Plate 15 of Section 1 sho~s the ice-covered ~ntcnna. The ice caused~ 

detuning of the antenna ~hich rosultod in side lobes. ':'ho P scope tr~co 

of the Annapolis Radio To~,ere sho,;ed a main trnco and n. sm:::i.ller trr->.co 

at each end of the main trace. The mnin trnco extended from 358° to 

29°, 2nd the t~o side traces extonded respectively from 333° to 358° 

and from 29° to 56°. After the ice h~d been removed , the normal single 

trP.Ce returned. The sign:,.1-to-noise r:itio of the 0 To•·rors 11 echo r:as 3 

~ith the ice covering Md 8 after r emoval of the "ice from radintors 

and feed lines ; tho normp,.l ratio is over 20. No echo ,,.ns received from 

Sha.rps Island Light before the ice ,,.a,s removed . A run \'18.S mr1.de on the 

Norfolk Boat \'•hen the ruitcnna uas pe.rtiAlly iced. It ,vas follo·-,ed to a 

maxinum consistent r i:inge of 14 , 8CO yards , Thcl normal range is about 

21, 700 :yards. 

1- 13. R.JrnE .11.CCURnCY, The SC-2 equipment has throe range scales 

for the on scope : 30 , 000 y~rds , 75 milos , and 375 miles. The P scope 

ra.ngos are: 20 , 75 , t>.,nd 200 miles. Observ1>.tions '"'ere ma.de to determine 

the absolute range accuracy, range reset accuracy and the effect of 

line voltage vnriation and w~rmup on range reading. 

1-13-1. ABSOLUTE R>\.NGE ACCUR.i.CY . .n.fter the equipment 112d .,.,p_rm0d up 

for several hours thu range calibration was checked and the rnnge roarings 

.. ,ere t~en. The range ,·,as 21.C' on the Annapolis RPdio Toi-ers F1nd 14 , 800 

ynrds on Shnrps Isl1md Light . There ,,.,as an error of 0 .5 mile in r.?.ngc 

on the To'"'ers and P..n error of 4o yP..rds in r~nge on the Light. These 

errors in range P..re not excessivo for meter ''!nve ~c;:irch radl\r equipment • 
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1-13-2. RANGE RESET ~CCUR,~CY. Ten readings by e~ch of t~o observers 
on both the .n. and P scopes ,:ore mA.de to determine the r;,nge r0set accuracy. 
The data are tabulnted in Te.ble 8 of Section I . Using the _·,. scope the 
avern.ge reset range v;as 14,810 yards . The maximum devil'ltion from this 
average vp.lue was 60 yards, and the meM deviation Fas 24 y"rds . On 
the P scope , using the r8.llge mp,rker , the "verage reset r:-inge ~,as 14 , 850 
yards. The maximum deviati on from this n.v0ra.ge VA.lue ,r.s 300 Y"'rds Md 
the: mea.n dcvi::-.tion nas 110 ye.rds. 

1 - 13- 3 . LINE VOLTAGE . As noted in Ta.bles 1 ;:,nd 2 of Section I, 11. 

veriation of lino volta~e from 95 to 125 volts caused~ docre~se in r~nge 
reedings e.s high as 500 ya,rds on a target at 14,760 yards . This is con
sidered excessive . 

1- 13- 4. WARMUP. ii.s noted in Table 10 of Section I, the rM~e read
ing on a target at 14, 760 yards decreased 200 y:irds in the first hour of 
operation. The totnl decreAse i n r:mge rendins over a four-hour period 
,ms 300 yards . This is rnther l.<>.rge , but should not seriously '1.ffect 
tho usefulness of the equipment . 

1- 13-5. COMP.:Jl:,TIV3 R,.NGE _tCCUR.:1.CY . TA.blo 9 of Section I gives 
compar?.tive range datr>.. for the SC- 2 A P..nd P scopes !'Ind the SH , using a 
moving ship as the tfl.I'ge t , Tho me~n devie, tion be t~-ecn the SC- 2 P.Ild SH 
range reE1dings was 59 w~rds , the maxi mum dcviPtion l.?n,s 186 :'TP.rds , and 
the zero correct i on ~as 79 y!'1.rds . Th0 meP.n deviption b ) t-reen the~ 
and P scope r,1adings on the SC-2 •-,ps 39 p rds , the ml'lximum clevi::-tion vm.s 
54 yards, ,md the zero correct i on -ras 46 yP.rds. This is sPtisfactory. 

1-14. BEARING ,,.CCU~;~cY. The follo··Ting tosts ,1ere mpdo to determine 
the bearing accuracy. 

1 - 14-1. BE,'i.RING BESET _·.ccURc,.CY. The dA.ta in T13.bl e 5 of Section I 
sho-r th....,t the mean deviAtion in bearing reading is 0°22 1 on the A scope 
and 0°26 1 on the P scope nhen using n stl3.tionrry target . Th0 mnximum 
devie.tions v,.:irc 0°52 1 on tho .,. scope :md 1°40 1 on the P scope, The 
difference betTTuen the average ba:,,.ring re11dings on the ~ ~nd P scopes 
w.<>.s only 0°43 1 • This is satisf.q_ctory. 

1- 14- 2 , BEARING :s.·~cKL~SH. As noted in Table 6 of Section I, the 
static beP..ring backlA.sh is 0019 1 uhen using the A scope. Tnbl0 7 of 
Section I .gives the results of the dynamic backlash test when using the 
P scope. The dyn~,mic bearing backlash based on the gener;,..l 1w0rp.ge of 
the bearings at the beginning and the end of the echo 8XC was 0 , 5° or 
0°30 1

• The dynamic bearing backlash bnscd on the observed echo maxi
mum bearing was 0 . 70 or 0°42 1

• This is sPtisfactory for scnrch r11dAr 
purposes. 

1- 14- 3 . ADV.U~T-"-GES OF P SCOPE FOR SEARCH. Duri ng the op2rAtional 
tests it was found th11t bettor bearing accuracy could be obtpinod from 
the P scope th:m from the A scope on rRpidly moving te.n~ets. Due to 
rapid cMnge of beA.ring and rapid fluctuntion of echo_ hci,~ht from r;:,pidly 
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moving targets, such as planes , it is very difficult to rotate the antenna 
quickly enough to obtain the true bearing at any time on the A scope . 
But, the true bearing can be read from the middle of the echo trace on 
the P scope for any position of a plane. A fluctuating echo, although 
annoying on the A scope will still produce a legible trace on the P scope. 

1- 14-4. DYN.AMI C .ACCURACY. The Norfolk Boat \ras follo"•ed with the 
SC-2 system and ~ith the SH system. The bearing data are tabulated in 
Table 9 of Section I. The bearing readings of the A scope on tho SC-2 
follo~ed very closely the bearing readings of the SH systems. 1he mean 
deviation from SH readings ~as 2.1° and the maximum deviation was 7.8°. 

1-15. SYSTEM SENSITIVITY. Signal- to-noise measurements ~ore made 
on the echo pip 1'Thich was observed when using Sha.rps Island Light as the 
target. As given in Table 4 of Section I, the measured signal-to-noise 
ratio was 8 for SC-2, 5 for M.A and 2 for CXCA #1. It was 6 for SA and 
9 for XAR-2. These results agree qualitatively with those obtained from 
maximum ranges on ships, as given in paragraph 1-7-1. 

1-15-1. EFFECT OF LINE VOLT.AGE. The results of the line volta.ge 
test are given in Tables l and 2 of Section I. A variA.tion of line 
voltage from 95 to 125 volts caused a maximum increase in signal-to-noise 
ratio from 3.6 to 7,0 with the preamplifier connected in the system. 
With the preamplifier disconnected, the maximum increase in signal-to
noise ratio was from 2.7 to 7. 

1-15-2- EFFECT OF FBEQ,UENCY. In Tables 1 and 2 of Section I date 
are given for the signal-to-noise ratio: for the echo from a stationary 
target at 194 me., 200 me. and 206 me . These shOi, that the performance 
is better at the extremes of the band , being best at 206 me. 

1-15-3. EFFECT OF PBEAMPL!FIER. The data in Tables land 2 of 
Section I show that the use of the preamplifier unit resulted in about 
a 3 db increase in the signal-to-noise ratio, taking the average of the 
110-volt readings. 

1-16. PULSE CH .. ~.RACTERI STI CS. Using the duty cycle roadin-'._;s in 
Tables land 2 of Section I, the over-all pulse length TTas found to de
crease from 9 to 3 microseconds as the line voltage was increased from 
95 to 125 volts. This change in pulse length is normal in a sclf-quonched 
radar oscillator. 

1-16-1. . B.'\.NI)WIDTH MEASUREM~ln'S. A "pulse transmission spectrometer1
t 

was us~d to find the band~idth of the transmitted pulse measured at 
half m~imum voltage. Tv-ro runs ,;,,ere made~ giving pulso band,,idths of 
306 kc and 280 kc, or an everage of 293 kc. 

1-17, ANTENUA TESTS, Tests rycre made to find the antenna patterns 
of the SC-2, BL, and BG antennas, Standing "'ave ratio variations ,·•i th 
frequency TTere found for each separate antenna. 
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1-17-1. DESCRIPTION OF ANTENNA. l1he SC-2 a..ritonna consists of a 
main screen 4 1 high by 15 1 2 11 '"ide, mE1de of 1 11 squ:.,re steel box tubing 
and faced '\'Tith 211 diamond mesh screening. This is surmounted by a smaller 
screen for the BL portion of the ant,mna, measuring 2411 by 10 1611 • This 
sub-screen is also constructed of 1 11 square steel tubing, but is faced 
with 5/1611 copper-clad steel rods strung vertically and so spaced as to 
subtend equal angles ~t the BL radiators. The upper screen is detachable 
from the lovrer and is held in place by 4 brackats which bolt the lo·,er 
edge to the top of the main screen , which is in turn braced to the pedt~stal 
vri th ½11 round steel tubing, A general layout of the e.ntenna is sho,"n in 
Plates 1 and 2 of Section I. The SC-2 ?Jltenna proper comprises 2 rO""''S of 
thr..:ie voltage-fed pairs of horizontal dipoles . These pairs are fed ~•i th 
a curr0nt distribution of 1 to 1.45 to 1. The BL antenna consists of 
4 vertic~lly polarized cur~ent- fcd dipoles, so construct8d as to be inte
gral ,,ri th tho line balance converters on the 7 /811 COc'Xi?.l line. These 
radiators carry equal currents, The BG arr By is fitted in bet=ecn the 
SC-2 r~diators and feed lines. It is made up of 4 bays, each of 0hich 
cont;-i,ins three vertically pol11.rizod pairs of dipoles . The current dis
tribution bet•-,ecn bays if 1 to 1. 32 to 1.32 to 1. 

l-17-2. ELECTRICAL T:iiSTS OF SC-2 ..u~TENNA. Plates 3, 4, p..nd 5 of 
Section I are radiation patterns obtained nith a slide b~ck type field 
strength meter at a distance of 120 foet and '-'l.t frequencies r0prescnting 
the tTTo ends and cont0r of the ycllo, bnnd. The beam ryidth at half poner 
is 18. 5° at 195 me. , 17° at 200 me ., nnd 160 at 205 me . Side lobes ~ere 
observed 300 and 60° on either side of tho main beam, with rclPtiv,;1 field 
strengths av0rRging 11 and 8 per cent respectively. B~ck radiAtion did 
not exceed 3 per cant at :my of these frequencies. The p~ttern is con
sidered quite s~tisfP..ctory for an array of this type. Pl~te 6 of Section 
1 represents the V-'1.riation of standing ~:ave rP..tio (i.o. ,Emin/~m'c.X) r;ith 
frequency. It is better thnn 50% from 195 to 205.5 me., which is r'n 
accept;,.ble b:md width. This pr-.rticul:i.r wtenn::i. is uigned for 203 me ., 
i'1herc the st,".Ilding yr,wo rPtio is 87%. It is i nteresting to note thr>.t 
it could also be used in the red b:md, since it m~tches the line suf
ficiently ~ell in the region 173 to 190 me. 

1-17-3, ELECTRIC.AL TESTS OF :BL RECOGNITION ANTENN~. The p::>.ttcrn 
of the BL c.ntcnnn for 183 me. is sho·m in Plato 7 of Section 1. The 
beam TTidth is 27°. Side lobes nt 45° hP..d <?. relntive field strength of 
13%, whi l e b~ck radi~tion amounted to 12%. The BL also puts out a 
horizontally polnrizod sign;,,l of consider~ble mngnitudc, "fhieh results 
from excitr.tion of the SC-2 el0ments through their vertical fo8d wires . 
Except for .<i. possible loss in gn.in, ho,-,ever , this effect is not con
sidered to bo serious. Phtte 8 of Section I sho,,-,s st:mdin~ "Yf"VO ratios 
as a function of frequency for the BL section. By the usu~l criterion, 
Emin/Em-uc l~.rgor thP.n 0 . 50, the bnnd --ridth is 174.5 to 201 me. }'ihilc 
sho-•ing r> s?tisfactory alignment , this MtcnnR is peaked for 19b r?thcr 
than 183 me. Undoubtedly the opdretion of the P.D tonnA. could be improved 
by the incorporn.tion of a m('.tching stub in tha me.in feeder so th,:,.t opti
mum match could be obtrdnod ::1.t mid-band. 
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1- 17- 4 . ELECTRIC.4 TESTS OF BG AN'!'EN~A. Plat.:i 9 of Section ! is 
a pattern, t:,,ken at 480 me ., of the i3G recognition Array. The beflm 
\.,.idth is 8. 5°. Side lobes ::i.t 16° .<md 38° sho-· t>mpli tuacs of 12';'6 on the 
right side -8.Ild 616 on tha left sidG of tha fort-1;::,rd dire ction. A 12~ lobe 
appears directly back·,grds . Some rather sketchy me2.surements (Plc-te 10) 
shm'T th~t th.J BG is .rell m?.tched over its entire br-nd., 460 to 500 me . 

l-17- 5. ROUGH ANTEIDL\. P~~TTSRlL During the operatioqal tests, rough 
e..ntonnn. p:>ttcrns 7Tore mc1do ''Tith the Annn.polis Radio To·,,,ors and --•i th Shr.rps 
Island Light ;:is tho t,,.,rg0ts. PlP,tC 11 of Section I shows the curves '7hich 
,~ere obt.n.ined nhen relative echo heights ...,ore plotted AgHinst bearing 
readings. At the half- maximum points the be,-un- ~idth TT~s 18.5° for the 
Annapolis To~,:ers ;,.nd 20° for Sh2.rps I sland Light. .As noted in pqr.n.grn,ph 
1-8 , o, plnno flying gt 1 ,000 feet altitude ''l'rtS follo.,,ed in to 6,200 y,..,rds. 
This corresponds to P.11 elcv?ti on ~ngl0 of 32°. 

1-17- 6. DUPIE1CER. No tcs ts ·~ere m;;,do on the SC-2 duplexing unit. 
Homwcr, this dupl&xcr is identicr-i.l to th:,t used in the SC-1 system. 
Tho r e sults of tho tests on the SC-1 duplexer ~re included in the SC-1 
report , NRL Report No . R- 1937 , BuShips Problem x75s , d~tod 16 October 1942. 

1 - 17- 7 • SUWiARY OF ANTENN.A. 'BSTS . Tho rosul ts of the <>ntcnna tests 
are su.m1UP.ri zed in Tnblo 12 of Section I . Thero do not soem to be MY 
serious defects in the electricP.l chfl.r-?.cteristics of the SC-2 r-,ntcnna 
system •. .-i.s mentioned in p~ragr~ph 1- 17-3, it might be •1orth-,.-rhile to 
provide for a more careful ~lighment of the BL recognition section. 

1-18. INTERF~:t.SNCE . During tha op,3r:,tional tests on the SC-2 
equipment, other r2.dars ·;ore ;:,.lso being used. The only interfer0nc0 
noticed on the SC-2 system was from the Japanese r~.dnr svs tom. This 
interference ~~snot suffici~nt to interrupt SC-2 operRtion, Only one 
complaint vrn.s recoi ved on inttHfercmcc caused by the SC-2 sys tern. The 
Mark 10 r:td?_r system could not be opor~ted successfully ·"hen the SC-2 ..rn.s 
being used. Ho~,evor , the M;:,rk lC Pnd SC- 2 systems ·,ere fllmost sid0-by
side in a building pJld the respective MtennA,s rrere only about 15 feet 
apA-rt . 

1-18- 1. NOISE HE,iSUREMEHTS. Measuremonts \'!Ore tn..lcen on the noise 
radiE1ted from the SC- 2 system at 200 kc. These d::i,ta ere presented in 
Table 11 of Seotion I. Tho RF leakA,ge 1<re.,s gre?.tost 3.round the upper 
right-h..-:md door on tho transmitter f r ont panel . 

1- 19 . PPI REPE.:~TER. ,A General Electric pre- procluction PPI Repe,gter 
unit ,;,ras connected to the mR,ster PPI unit of the SC-2 equipment and tested 
for gener?.l operation. It ry~s operated mer~ly to find out if it ITOUld 
perform SRtisfactorily before undergoin~ mcch..~nical and electrical tests 
~t NRL. No comparison tests ~ere 1!12.de ryith a.ny othor p~rts of the SC-2 
system. 
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1-19-1. DESCRIPTION. Plate 3 of Section I sho,;,s the PPI repee.ter 
unit. There are four ranges: 7.5 miles , 20 miles , 75 miles and 200 
miles . A four-position switch enables the unit to accept pulse repe
tition rates of 60, 200, 400 or 800- 1000 pulses per second. The power, 
synchronizing and video voltages are obtained from the master PPI unit. 

1- 19-2. INSTALLATION. The PPI repeater unit was installed accord
ing to the "Advance Instruction Book" furnished with the unit. The in~ 
structions were adequate. For convenience , the unit was located adjacent 
to the SC-2 system, with short cables between the PPI repeater and the 
master PPI units . 

1-19- 3, DEFECTS. Because of the limited scope of tests on the PPI 
repeater, no investigation was made of defects. It was noticed, however , 
that none of the range scales lined up with the range circles on the cover 
over the face of the scope. I n one case , for the 20-mile range , the ran~e
adjusting potentiometer control did not have enough variation to properly 
adjust the range. 

1-19-4. PPI REPEATER SUW1ARY. The PPI repeater unit ,,.,orked satis
factorily when connected to the master SC-2 PPI unit, except for adjust
ment of range scales. 

1-20, ANTENNA SYSTEM DEFECTS . Those defects i n the antenna system 
which hindered the installation or tho operation of the SC-2 system, and 
those noted during the antenna tests , are listed below. 

1- 20- 1. PEDESTAL TERMINAL STRIPS . It was found very cHfficult to 
connect the antenna cable to terminal strip #52 in the pedestal, du8 to 
the proximity of the drive motor. I t is recommended th.9.t the internal 
wiring be connected to the top row of terminals on terminal board #52, 
leaving the lot>;"er ro,., of terminals available for external connections . 

1- 20-2, PEDESTAL LAEEL. On the antenna pedestal is a plug \"hich, 
if removed , prevents rotation of the antenna. It is recommended that a 
warning label be placed on th~ pedestal adjacent to this plug. This 
label should caution the operator to remove the plug before ,,orkinJ?: on 
the antenna. 

1-21. TRANSMITTER DEFECTS . Very l i ttlo trouble was experienced ·vi th 
the transmitter unit . The few defects are listed below, 

1-21- 1. OUTPUT COUPLING CONTROL. The output coupling control covers 
only 96° out of a possible 100° on the scale . It is recommended that 
this control be adjusted or modified so the full 100° can be used. 

1-21- 2, MATCHING CONTROL. The matching control dial on the trans
mitter covers but 94° out of a possible 100° on the scale . It is recom
mended that this control be adjusted or modified so the full 100° can be 
used. 
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1-21- 3, FILAMENT VOLTAGE ADJUSTING TRANSFORME:R. Fluctuating 
filament voltage was observed when the transmitter was turned on 
for the first time . The trouble was caused by insufficient pressure 
of a brush on the winding of the filament voltage adjusting trans
former . This brush was chipped on one corner. There were no spare 
brushes . The brush holder stuck slightly in the support hole. It 
is recommended that adjusting transformers be carefully inspected 
at the factory to insure proper operation. 

1-21-4. PULSE INDICATOR, There was no mention of the pulse 
indicator in the preliminary installation book. Inexperienced per
sonnel would not kno,v what tubes, if any, should be installed in 
this unit. It is recommended that the installation book be modi
fied to include instructions pertaining to the installation of the 
pulse indicator. 

1-21- 5. TRANSMITTER SPARKOVER. Some trouble was experienced 
with sparkover from the screwheads on the coupling bar along the 
mycalex support to the filament frame shield. It is recommended 
that an investigation be made with regard to eliminating this source 
of sparkover, 

1- 22, CONTROL SYSTEM DEFECTS. During the installation and 
operational tests of the SC- 2 equipment , various defects were noted 
in the control uni t and associated units. These defects are listed 
below with appropriate recommendations. 

1-22-1, NAME PLATES, Both the amplidyne unit and the line 
step- down transformer had temporary name plates . These two items 
were probably shipped before the proper name plates were available . 
It is recommended that the proper name plates be attached to ampli
dynes and transformers before shipment is made. 

1-22-2. AMPLIDYNE WIRES. The wires in the amplidyne unit were 
incorrectly labelled. The induction motor leads were supposed to 
be marked Li and L2 but were marked T1, T2 , T3 and T4 • Since these 
four wires were connected in pairs, it was assumed that the two 
resultant lead combinations were e~uivalent to L1 and L2• It is 
recommended that the amplidyne wires be correctly labelled before 
shipment , 

1-22- 3. CONTROL UH!T TERHINAL BOARD, The instructions in the 
pr eliminary installation book did not mention all ~iring to be in
stalled. Trouble was experienced in obtaining pedestal operation. 
Finally, a jumper wire was put from terminal 16- 6 to 16-7 1 thus 
supplying line voltage to the control amplifier unit , It is 
recommended that the installation book show complete wiring in
structions, 
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1-22-4. CONTROL UNIT CilUJS. The cables from the control unit 
to the terminal boards on the rea.7 of the eabinet are not long enough 
to permit the wiihdrawal of the unit from the cabinet for servicing. 
When the unit is pulled out and balanced precariously on tho front 
odge of the cabinet, the selenium rectifier is likely to short to 
the cabinet. I; is recommended that these cables be lengthened 
about six inches. 

1-22-5, ANTI-HUNT CONTROL. The anti-hunt control is located 
in the r ear of the control unit . In order to adjust it tho operator 
must reach far into the unit, incurring probable contact with 11li vc" 
circuits. It is recommendod that the anti-hunt control be placed 
closer to tho front panel of the control unit or that provision be 
made for adjusting it without removal of the control unit from its 
cabinet. 

1-22-6, CONTROL UNIT VARIAC. The plate voltage control knob 
cah be turned below zero setting on the scale. The transmitter 
power goes on when the knob is turned to oithor side of zero. The 
brush contact on the variac broke off once when the knob was turned 
below zero. It is recommended that some arrangement be used to 
prevent tho control lmob from going below zero. 

1-23, RECEIVER-INDICATOR DEFECTS. A number of defects in the 
receiver-indicator unit were noted during the installation and 
operational tests. Those are listed below, Other defects will be 
found in Section III of this report. 

1-23-1. CABLE CLEARANCE, The cables connecting to terminal 
boards TB60 and TB61 were found to have insufficient clearance on 
tho right side of the receiver-indicator assembly. The insulation 
on tho cable was scraped every time the unit ~as pulled out of or 
pushed into the cabinet. It is recommended that sufficient clear
ance be given these cables. 

1-23-2, CONNECTION DIAGRAM, A four-giro cablo from tho receiver
indicator to the control unit was not shown on connection diagram 
PP-7762550, although it was mentioned in the text of the preliminary 
installation book. As this diagram was used almost exclusively during 
the installation procedure, there ~as a delay in getting power to the 
receiver-indicator unit. It is recommended that the connection diagram 
include this four-~ire cable. 

1-23-3. BECTIFIER PLATE LEADS, The two leads TThich arc attached 
to the plate caps of the 2X2 tubes in the receiver-indicator power 
supply were interchanged during the installation. This resulted in 
no DO output voltage from the power supply. It is recommended that 
a moans of identification be used to properly identify tho leads to 
the tubes. 
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1-23-4. PREAMPLIFIER. When first installed, there ~as no 
power to the preamplifier unit . This trouble nas duo to a misprint 
on Page 9 of the preliminary installation book. It was necessary to 
change a lead terminal from board T.861-5 to board TB62- 5 in the 
receiver- indicator unit . It is recommended that the installation 
book be corrected to show the proper termination of this lead. 

1-23-5. INSTRUCTION BOOK. No instruction book '.7as furnished 
with the SC-2 equipment . Considerable delay resulted from lack of 
information on control 11Q.~" on the frcmt panel of the receiver
indicator unit. By elimination of controls, 11~i.l11 ff;as found to con
trol the step on the display. There were many oth~r needs for an 
instruction book. It is recommended that an instruction book be 
available before an SC- 2 installation is made. 

1-23-6, JUNCTION BOX BUSHING , The outer bushing in junction 
box connector J-901 was found to be about 3/16 inch too short. Con
sequently, the outer braid of the cable could not be clamped as per 
the instructions in diagram K7889274 of the installation book. The 
other six cable connectors on the box TTCro in the same condition, 
It is recommended that the outer bushings be increased 3/16 inch in 
length. 

1-23-7. HOODS, Ho provision was made for mounting a hood on 
the A scope or a hood on the P scope, AlthoUi;h normally used in 
dark surroundings. there •'1ill be occasions when the SC- 2 equipment 
will be used in l i ghted areas . It is recommended t hat provisions 
be :nado for mounting a hood on the A scope and a hood on the P scope. 

1-23-8, BACK TRACE, On the 375 mile range of tho A scope the 
back trace was not completely suppressed. Approximately one-third 
of the return trace could be seen. It is recommended that tho return 
trace be completely suppressed. 

1-23-9, GROUND STRAP , There is a grounding strap from the 
rece i ver chassis to the receiver sliding track. This strap was 
found to be broken during the operational tests . It is recommended 
that a more reliable strap be used. 

1- 23-10. CONNECTION DIAGRAH, The installation book does not 
sho~ the connections inside the junction box. I t is recommended 
that the installatton book include a connection diagram far the 
junction box. 

1-23- 11. INSTALLATION BOOK, The installation book, which is 
only 11Restricted , " mentions 11 15 mile range synchro, 11 11 75 mile ra.nge 
synchro , 11 etc. No mention should be made of the range of the SC- 2 
equipment in a restricted book. 
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l-23-12, SHORT ITEHS, A large number of tu.bes ~rnro missing 
from the regular and spare parts boxes. Th0ro ,;as no spare quartz 
crystal for the receiver-indicator. In some cases, the qua~tities 
of some items ~0re just sufficient for those required in s ome of tho 
units . It is recommended that a complete set of spare -parts be 
furnished with the equipment. 

1-24. PPI DEFECTS, Those defects in tho PPI unit ~hich intor
ferred with th~ installation and ep0ration of the unit arc listod 
below. 

1-24-1. PPI HOLDING SCREWS, The screTTs holding the PPI unit 
to its cabinet do not properly ongage. The knurled ht~ads turn so 
hard that pliers are necessary to secure tho unit in its cabi~ct . 
There was an. insufficient quantity of th0se holding scrc-;;s to with
stand the shocks encountered in service , It is rocommondod that 
the number of these holding screv,s be increased and that c,q,ro be 
taken so they will sere"! into placo easily vdthout the n.id of tools. 

1-24-2. PPI CABINET 1,10UNTI NG HOLES. The mounting holas on the 
top of the• PPI cabinet wcr•; slightly misn,ligncd . Consequ,,ntly, the 
intor-unit mountings could not be used with tho bolts furnished. 
~malL,r sized bolts nrore used. It is rocomnend0d that thos,'! mounting 
holes be located more accurately. 

1-24-3, PPI SPARE PARTS PACKING SLIP. Thorc ~us no pucking 
slip for the PPI spare parts box. It is rccorruncndcd thnt pncki ng 
slips be included in all parts boxes . 

1-24-4, PPI C.IBLES . Two coaxial cables (P2004 - P2601 and 
P2005 - P2602) for the PPI unit ,7,3ro furnishud ryi th mule connectors 
instead of the nocossary female connectors. Only two connectors 
were in the spo.ro parts box. While prepnring to replace the con
nector on P2005, the center conductor slipped out freely from its 
soldered connection. It is recommended that the proper connectors 
be used and that they be firmly sold,'rcd to tho cables. 

1-24-5. PPI CABLE ROUTE , Thero was an indefinite route for 
the three coaxial cables from the video unit. To bring them out at 
the top v,ould c.o.uso damage to the cables due to the small clea.rnnce 
at the cabinot opening. To bring them out through r1. sm..-,,11 hole in 
tho rear of the unit would cause the cables to rest on the rectifier 
tubes . The route finally used ~ns between the bank of condensers 
and th0 ventilation shield, It is recommended that a safe route be 
found for these cables, rearranging tho p,~.rts of the chassis if 
nocessnry. The instnllntion book should give instructions as to 
the route to be used. 
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1-24-6, PP! TERMINAL CABLES. Tho lr1.c0d cnbl,--s conn0cting to 

terminal boMds TB74 - TB75 - TB78 - TB 79 often •-,,-.re caught in front 

of tho roJleus0 hard':"°nre on the sliding tr· ck. ':hcsc c::i.bl-Js r>.rc not 

long enough to permit thoJ ~ithdrawal of both tho scope nnd video units 

at tho same time , It is rocol!IJ"'londed that some sort of cln.mps be pro

vided to hold tho cables cle~r of tho release rnochruiisM. It is fur

thur recomr.iendod thrlt the cable lengths bo increased suffici"ntl;r to 

o.11011 the 1,i thdrur.;-al of tho scope n.nd video uni ts for simultn.neous 

s0rvicing. 

1-24-7. SECTOR SW~. Tho sector s-oop F.Ould not op,~n.tc until 

about 120° beyond the index line . It v.o.s necessary to remove tho di'l.l 

cover, d i scngo.go the sector o.nd be::i.ring control gaurs , and to rcr.iovc 11 

small gear which ongogcd the dinl. Tho index lino ,ns moved to bisect 

the sector nnglo , Then the engaging ge::ir -~s rapluccd. It is rcco~

mended that the sector swoop be tested for proper opcrntion before 

shipment . 

1-24-8. SEC'I'OR-BEAR:::1m COrJTf{Oi.S . ':'he noshing gc"rs on th1J 

sector nnd bcnring controls required too much force to eng:,.go or 

disengage thcr.t . I t is recomMnndcd thn.t tho shnfts of these t,ro 

controls be batter centered so tho gcurs ~ill □esh properly. 

1- 24-9. CENTERING COiTTROL . 1he ccntnring control bnrel;v per

mitted centering of the PPI trace . Ho lock ,ms provided for this 

control. It is recor.unended thnt the centering control be designed 

to pcrcli t tho PPI trn.cc to have a mnrgin of novo:ic:it on 011.ch sid,? 

of center- It is further recomr.ondod thnt n lock be put on the 

centering control . 

1- 24- 10, E.rtRK3R PIP, The narkcr pip •vns a bout a mik long on 

all PPI rang.JS . It n;,s most noticeable on the 20 mile range. The 

pip did not entirely disa.ppcn.r ..-,hen th,.., marker switch l:7aS turned off 

thus interfering "Tith faint echoes. I t ",ns impossible to turn the 

IIU!.rk.Jr pip off v,i thout turnint, the IFF on . It is rccom.rr1cnded thrit 

an effort be r.m.de to reduce the lencth of the Marker pip and th:lt 

nanns be found to cor.tplctely climin~t~ it fron tho trnco whon the 

marker S,7i tch is off. It is further rocon:nendcd th"\t the !•hrk- IFF 

S'7itch be modified to have"- neutral position. 

l-24-11. REL,;.Y. The t .. o holding contact ~ires on PPI rol~y 

K2200 wore covered with lnrgo blobs of solder on thu torminri.ls . 

L1torr.i ttont shorts bctw.Jen the solder blobs r ~sultcd in unpre

dicti~blc changes of sec tor sweep ['.nglc, position ;-a..nd direction. 

It is r ecor.1•:11.;ndod thnt bettor •1orkr.:-:i.nship b0 used on soldered 1-1irc 

connections. 

1-24-12, PPI RA:rG:::: S"JITCH. The rnnge s,vi tch contnct on tho 

75 mile ro.nge beco..~e defective, resulting in nn errntic scope trn.ce. 

It is recommended that n □ore r~linblo switch be used. 
;zy·: 
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1- 24- 13, FPI RELEASE HARDWARE, Tilorc ·yas ins,lfficiont spring 
action on the raleusc hurd1,m.re nrr~.ng,cr.icnt which pravonts the PPI 
sweep unit fron slipping entirely out of the cubinet. It was 
possible to pull this unit from the c11binct "vithout pressing tho 
release. It is recommended thnt tho sprin6 action on n.11 r0l0!1.se 
arrangements be checked for proper operntion befor.:i shipment . 

1-25. SUW,:ARY OF DEF:JCTS AHD szcrn·--:Eiill~,T~OHS. The follo,.,ing 
defects were noted, and recommendations made, as a result of tho 
operational tests on th0 SC-2 equipMcnt . The nu.morn.ls in paren
theses refer to the po.rn.gra.ph in the mr.i.in body of the r«port in 
which this item is discussed. The defects nre not ~rranged in the 
order of their importance . 

1-25-L PEI;ESTAL TERHIHAL STRIPS (1-20-1) . The intornal wiring 
in the pedestal should be connected to the top rovr of tcrminals on 
terminal bo0.rd TB52 . 

1-25-2 . PEDESTAL L.IBEL (1-20-2). A label should be attn.chcd 
to the pcdest~l ndjuccnt to the saf0ty pull-out plug, to expl~in 
the purpose of this plug. 

1-25-3, MATCHING CONTROL (1-21- 2) . The full 100° sc:J.le on 
the tr:msmitter l'1atching control should be used. 

1-25-4. OUTPW COUPLING COlJTROL (1-21-1) . The full 100° 
scale on the transmitter output coupling control should be usod. 

1-25-5. FILAMENT VOLT.11.GE ADJUSTHfG TR4J:SFORMER (1- 21-3) · 
Filament voltage adjusting transformers should be carefully inspected 
at the factory for proper operation . 

1-25-6. PULSE nmrc~\TOR (1-21-4). The preli:::in;,.ry installation 
book should include instructions pertn.ining to the instal1,1tion of 
the pulse indicator. 

1-25-7 . TR,u;SMITTER SP,\.RKOv::'Ji (1-21-5). An inves tig.-,,tion 
should be r.iade to eliminate sparkovor in the tro.nsr.ii tter 1.i.long the 
mycalex coupling bur support. 

1-25-8. NAi't!EPLAT3S ( 1- 22-1) . Proper na"'leplntos should be 
attached to the nmplidyno and line stcp-do,vn transforJ'l1Gr, 

1-25-9. .AHPLIDYNE WIRES (1-22-2) . The •11ires coming out of 
the n.mplidyne unit should be correctly labelled, 

1-25-10. CONTROL UNIT T3RMINAL BOARD (1-22-3). The prelimi
nary instalL1.tion book should shou complete wiring instructions for 
the control unit terminal bonrds. \•_A·:)"··.•::·· . ':· 
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l - 25-ll. CONTROL UNIT CABLES (1-22-4) . The cables fro~ th8 
control unit to the terminal boards on the ran.r of tho cabinL1t 
should bo lengthened about six inches . 

1- 25-12. ANTI-HUNT CONTROL (1- 22- 5) . The anti-hunt control 
should be placed closer to the front panel of tha control unit , or 
provision should be made to adjust it without rc~oving the chassis 
from the cabinet, 

1- 25-13. CONTROL U'NIT VARI~C (1- 22-6). An arrangement should 
be used to prevent tho variac on the control board from being turned 
below or past zero. 

1-25-14. CJJ3LE CLE.ARi!.JJCE ( 1..:23-1) . Sufficient clearr nee to the 
cabl0s going to t8rminal boards TB60 and TB61 should be provided. 

1-25-15. CONNECTION DI.AGR;i},f (1- 23- 2). Connection diagrn.,'11 
PP7762550 should sho•,1 a four- wire cnblo running from the rocci vcr
indicator unit to tho control unit . 

1- 25-16, RECTIFIER PLATE ra.ADS (1- 23- 3) . A means of identifi
cation should be used to identify the plate cap connections of the 
2X2 tubes in the roceivP.r-indicator po'i'er suppl;, . 

1-25-17. PREAEPLIFIER (1- 23-4) . A misprint shouldb o corrnctcd 
on Page 9 of the preli minary install~tion book. 

1- 26-18 . I NSTRUCTION BOOK (1- 23- 5) . No instructi on book v.ras 
furnished with the SC-2 8qui pment . An instruction book should b8 
provided befor,, SC-2 cquipMent is installed . 

1- 25- 19 . JUNCTION BOX BUSHDJG ( 1-23-6), Tho outer bushin,,;s in 
tho junction box should each be increased 3/16 inch in length. 

1- 25-20. HOODS (l- 23-7) , Provision should bo made to mount a 
hood on the A scope and a hood on the P scope. 

1- 25- 21 . B;lCK TRACE ( 1-23- 8). The rnturn tr1.co on tho ,~ scope 
should bo compl etely suppressed. 

1- 25-22. GROUND STRt~ ( 1- 23-9) . .n ::iorc r<:ilinb L, ground strap 
should be used from tho rece i ver chassis to tho r eceiver sliding 
track. 

1- 25-23. COID~CTION DL1-GRAM (l- 23-10). Tho preliminary i n
stallation book should include n connection diri.graM for the junction 
box. 

1-25-24 , INSTALLATION BOOK (1- 23- 11) . No mention should be 
rnado of tho range of tho SC-2 equipment i nn 11Restricted11 installation 
book. 
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1-25-25 , SHORT IT.Elm (1-23-12) . A C0!1plcte set of spare pnrts 
should bo furnished "ri th the SC-2 eq_uipmcnt. 

1-25-26. PPI HOLDING SCREWS ( 1-24-1) . The nu.rriber of screns 
holding the PPI chassis to its cabinet should bo increased ~nd care 
should b,} taken so they TTill sere~ into place easily ryithout tho 
a.id of tools. 

1- 25-27. PPI C;;BINET EOUNTING HOLES (1-24-2). Thu mounting 
holes on the top of the PPI cabinet should be locntcd r:ioro 11.ccurat,11;,. 

1- 25-28 . PPI SP~uiE P.iill.TS p.;~CKErG SLIP (1-24-3). A packing slip 
should be included in the PPI spare pnrts box n.s \7cll n.s in other 
boxes . 

1- 25- 29 , PPI CABLES (1-24-4) . Proper connectors should b0 used 
and firmly soldered to n.11 coaxial cnbles . 

1-25-30. PPI CABIB ROUTE (1-24-5). A s ~fc route should be 
found for tho throe coaxial cabl~s coming from the video unit. 

1-25- 31 . CABLE ROU~ INSTRUCTIONS (1- 24-5) , The prclimin~ry 
installn.tion book should gi vc instructions ns to the routn to b,1 
used for the~ three conxi nl cables coming fro"i tho video unit . 

1-25-32. PPI TJ!U,!H::.AL CABI.3S ( 1-24-6). The lengths of the 
laced cables connecting to terminal bonrds TB74-TB75-TJ378-TB79 
should ba incre~sed sufficiently to pArPli t the 'l'li thdro:,al of the 
scope and video units for simultnnoous servicing. 

1-25-33. C1J3L.~ Ck,1'PS ( 1-24-6) . Sone sort of clru7ps should 
be providad to hold th,) laced cnbles connecti.ng to t ,~rriinn.l boards 
TB74-TB75-TB78-Tl379 clenr of the relon.se Mech:1.nisM. 

1-25-34. SECTOR SWESP (1-2.i- 7). The soctor s17ecp should be 
tested for prop0r op,:r:1.tion before lenving th,, factory. 

1- 25-35. S:5:0TOR .BE.!iRING COHTROLS ( 1-24- 8) . The shafts for 
the sector and benri ng controls shoul d bo better centored so th~ 
geru-s will mesh properly. 

1- 25-36 . CEHTERING CONTROL (1-24- ?) . The centering control 
should be designed to permit the PPI trnc8 to hnve a margin of 
movement on each side of the center. 

1- 25-37. CENTERING CONTROL LOCK (1-24- 9) . A lock should be 
provided on the PPI centering control. 

1-25-38. MARKBR PIP (1- 24-10). J1.Il effort should be nnde to 
reduce the length of the mrirk0r pip on all ranges of tho PPI scope . 
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1-25-39, 15kY (1-24-11) . :Bot tar ,.,.ork.'1P.r.ship should be used 

on PPI relay K2200 nnd on ~11 soldered ~ire connections. 

1-2~40. PPI BA:~GZ s·nTCH (1-24-12). .ti nor,, roli:lbl, ... r·tng-3 

sdtch should be used on the PP! unit . 

1-25- 41. PPI ~S2 MRDW.!UB (1- 24-13) . Tho spring action 

on nll rclo,is, nrrangc:,ents should be checked for prop.Jr opcr,"..ti0n 

before lc,.vin.,, tht:1 fnctory . 

1-2~~2- S,..I':l'CH ( l-2~-10). Tho 11 n.,,rv.:-IFF 11 S".,itch should be 

~odifi0d to hnvo n neutral position. 

1- 26, CONCLUSION'S. Tho oper·ition::i.l tests on tnc SC-2 equip

Mont le-i.d to tl:e follo•7ing conclusions . 

1- 26- 1. The nti.'<iITIU.r.l rnngo for consistent folloryin~ of s...,.,,_11 

planes ,~,is 16 Miles for n. pl'1.lle flying n.t 200 feet 'l.lti tudJ, 25 

nilos for n pln.no fl~rinf; P.t 1000 feat £"..J. t itude , ·ind 70 nilcs for 

fl. p l ane flying nt 10000 feet ,1.lt i tudc, A YP bon.t wns follo,..,,d 

cons i stently to 9550 ynrds l'.nd the :rorfolk Boat n'\s consistcmtly 

follo-vod to 21700 yards , Th,1s0 rru1ges nro sntisfacton• for this 

type of r ~dar equipment . 

1- 26- 2 , 
s·iti sf,,.ctory . 
features. 

The nech.:lnical opcrn.tion of tho PP! unit is not 

An effort should b.:: :!lade to iMprovc the ncchn.nical 

1- 26-3. ThoJ tests on tho SC-2 s;,rstar sho·- thn.t tho 'l.bsolutc 

rnnge accuracy is not better than 0 , 5 □ile on the 75 ~ilc sen.lo nnd 

40 ya.rds on tho 30000 yn.rd sen.le , that the variri.tion --,ith lino volt

ag.., is ns hi6h as 500 yc.rds on the 30000 :,-ird scnlu , that the ,:)ff,~c t 

of war:-rup is 300 yards on th'-3 30000 yard scale and O. 2 !!!ile or. tho 

75 Mi le sen.le, ,'\nd th..1.t the range reset f'.ccurn.cy is 60 yards for the 

Ji scope and 300 yards for tho P scope . Tho v·~ri ·•tion -·ith li~1,1 volt

ngc- is considorcd excess iv~ . Otherwise , the rn.ng\..~ ::i.ccur·ic;r is S'ltis

fnctory. 

1-26- •~ . T'.1.::rc -·~s [' diffcrJnce of 0°4:~' b,,,,•.;,1en benrir.g r c:1.dinr;s 

on the a and P scopas , o. static bearing b:\ckln.sl, on th.:: .11. scop,1 of 

0°19', and a dynamic beari ng b~ckl1.sh on the P scope of 0°42'. Th0rc 

~n.s a ncM deviation for hen.ring nccur:icy of 2 . 1 ° ,.:!10:1 follo··•in.e; n 

noving ship. These b0,1.ring :i.ccurn.ci, s arc so.tisfactor;r . 

1- 26-5. The Gencr..,.l Electric PPI repcatur unit op-:,r;i.tcd s·1.tis

f, ctorily ,,hen connect.~d to th0 SC-2 syste;-:. 
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1-26-6. The SC-2 ant enna hn.s ,,. bcrn1 width of 17° at 200 me ; 
its side lobes maasure only 11% of the field stren€,th of the m:dn 
beam. This is a result of uncq_ual currant distr i bution ariong the 
rn.di1.1.tor el.:imcnts. I n general, the electr ical fo:iturc s of this 
o.ntennn. appear to be ent iraly sn.tisfactory. It w.1.s obs..:irved , hou
ever, that n. heavy cor.ting of ice rm.kes t•;7o of the side lobes very 
proninen t and r educes thd naxi riun r11nge n.nd sens it i v i t;v of th.:i 
systen. 
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TABLE I 

SC-2 SYSTEM 

Pre-amplifier in 

Target: Sharp 1 s Island - Observed Range 14,900 yds . at Start of Run 

Line Voltage Range Freq_. S/N Ratio Duty 
Yolts ;'z:'.:ds. me. Cycle 'fa 

194mc. 

110 14, 900 194 4.o . 021 
95 15,300 195 3,3 .028 
99 15,200 195 5 . 0 .026 

121 14,900 194 6.o . 019 
125 14,900 194 6.3 . 019 

200mc. 

110 14,900 200 3.6 . 023 
95 15,300 200 5. 0 . 0325 
99 15,200 200 6.o .028 

121 14, 900 200 6.5 . 0215 
125 14,900 200 7 . 0 .021 

206mc, 

110 14,900 206 8. 3 .038 
95 15,000 206 6.7 .054 
99 14,950 206 8 . 0 .045 

121 14,900 205.5 8, 0 .035 
125 14,900 205. 5 11.5 .038 

NOTE: After adjusting the equipment for optimum performance at the 
given frequency at a line voltage of 110 volts, the readings at tho 
other line voltages were taken without making any tuning adjustments . 
The S/N ratio, as used for these tests, is defined in Table 4 of 
Section I . 
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TABLE 2 

SC- 2 SYSTE:1 

Pre- amplifier out 

Target: Sharp's Island - Observed Rl'¼nge 15 , 000 yds. ~t StPrt of Run 

Line Voltage Range F req. s/N Ratio Duty 

Volts Yds . me. Cycle % 

194 me . 

110 15,000 194 4.o .0215 

95 15,200 194. 5 3.0 . 034 

99 15 , 080 194.5 3. 0 . 028 

121 14 ,850 194 5 . 0 .019 

125 14,800 194 5.5 .018 

200 me . 

110 15,000 200 2 . 0 .0245 

95 15,175 200. 5 1. 5 .0335 

99 15,100 200 1.7 . 030 

121 14,800 200 3.0 . 023 

125 14 , 700 200- 3,7 . 023 

204 me . 

llO 11. , 800 204 5.5 .030 

95 15 , 200 203.5 2.7 .0425 

99 15 ,100 204+ 2. 7 .037 

121 14, 800 203. 5 7.0 . 0265 

125 14, 700 204 7.0 . 0265 

NOTE : See note in Table 1 of Section I 
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TABLE 3 

Summary of Range Data 

Target Consistent Haximu.rn Haximum 
(Elevation Observed Observed Distance 
_in feet) Aspect Range Range TraYellec1 

(yds.) 
Norfolk Boat Stern-on 8600-14goo 14800 -- (ice on 

antenna) 
Stern-on g550-15600 166oo 
Stern-on 8800-17050 19650 
Stern-on 3100-21700 21700 
Stern-on 9000-16600 24000 
Bow-on 6goo-15000 15000 
Stern-on 6goo-16900 17600 

Armed Freighter Stern-on 10000-21650 234oo 

YP Boat Stern-on 2350-9550 11200 
Bow-on 3900-8300 8300 

SBD Plane 
200 ft. Tail-on 5300-32200 32200 60000 
200 ft. Head-on 1800-16800 16800 60000 

1,000 ft. Tail-on 2300-22400 5.;4oo 60000 
1,000 ft. Her¼d-on 3700-50000 50000 60000 
9,000 ft. Head-on 5600-62000 n44oo 180000 

10,000 ft. Tail-on 6550-66goo 
86400-139200 139200 160000 

10,000 ft. Head-on 45200-634oo 95600 160000 

1,000 ft. to 
10 mi., then in-
creasing 1,000 ft. 
every 10 mi. Tail-on 6200-74800 74800 74800 

Same ae above Tail-on 6700-47600 63400 180000 
3.700 ft. Head-on 6700-76800 82800 82800 
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TABLE 4 

MAXIMUM R.i.NGE COMPARISONS WI TH OTHER SYSTEHS 

Target 
Elevation 

( feet) 

Norfolk Boat 

SBD Plane 200 
1000 
2000 
6000 

10000 

Signal-to-Noise 
Ratio (Sharps 
Island Light) 

MAximum Consistent Range in Miles 

SC-2 CXCA #1 CXCA 'i/'2 

10.9 7.5 15 

16.1 10 .5 20 
25 . 0 

12.5 24.5 
21 33 

69.6 10 29 

8 2 

Cl.AZ M .. .;. 

7.8 12 

14.5 21 

13 22 
20.5 23 

0 

5 

Antenna Heights at NRL .umex: 110 ft. for SC-2, 141 ft. for CXC . .:. #1 
and CXCA ,r2, llO ft. for CXAZ, and 117 ft. for Hii.. 

Signal-to-Noise Ratio: ObtAined from measurements on the echo nip when 
using Sharps Island Lig~t as the target. For this measurement, the 
11 Signa1 1r is defined as the distance from center of base-line noise to 
center of noise at the top of the echo . Simil;::irlv, the "Noise" is de
fined as the distance from the top of the semi-persistent base-line 
noise to the bottom of the semi-persi$tent base-line noise. The re
ceiver gain control was set so that video-limiting did not limit the 
echo height. 
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Run 1 

103° 45 1 

104° 
103° 30 1 

103° 
103° 15' 
104° 
103° 
104° 
104° 
102° 45 1 

Average= 
103° 31' 

.i Scope 

TABLE 5 

Bearing Reset accurncy 

Target: Sharp's Island 

Static Test 

Run 2 

104° 15 1 

103° 15' 
103° 30 1 

104° 
104° 
104° 
103° 45 1 

103° 30 1 

103° 45' 
103° 15' 

_.,,verage = 
103° 43 1 

Run 1 

1o4° 30' 
104° 
105° 
103° 30 1 

104° 30 1 

103° 30 1 

105° 30 
104° 
lo4o 
104° 

tiVt, rage = 
104° 15 1 

P Scope 
~un 2 

105° 
1030 
104° 
105° 
104° 
104° 
106° 
104° 30 1 

104° 30' 
104° 

J,ver~e = 
104° 24 1 

Grneral ~ver~ge = 103° 37' 

Me?.Jl Devi?tion = o0 22 1 

Maximum Deviation= o0 52' 

Gen-·-rA.l Average .. 104° 20' 

HeAn DeviP.tion = o0 26 1 

Maximum DeviPtion = 1° 4o' 

Table 5 of Section I 
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T;JlLE 6 

Bearing Backlash A Scope 

Tprgat : Sharp's Island 

Stfl,tic Test 

Clockwise Counte r Clockwis~ 

Left Right Computed Right Left Computed 
Be?.ring Be;,ring ,1.vere.ge BePring Bea ring , .. v e rPJ~e 

95° 30' 109° 30' 102° 30' 110° 30' 97° 103° 45 1 

95° 15• 110° 45' 1030 uo0 30' 96° 30• 103° 30 1 

95° lll0 15' 1030 7' 111° 97° l-04° 
95° 30' 111° 30' 103° 30' ll2° 15' 95° 30' 103° 53' 
95° lll0 45 1 103° 23 1 112° 95° 30' 103° 45 1 

95° 45' 111° 45' 103° 45 1 112° 95° 30 I 103° 45 1 

95° 15' 111° 45' 103° 30 I 111° 30' 96° 103° 45' 
95° lll0 30 1 103° 15' 112° 30' 95° 103° 45 1 

95° n1° 30 1 103° 15' 111° 96° 30• 103° 45 1 

94° 30' 112° 103° 15' n o0 45' 96° 15 I 103° 301 

NOTE: The following procedure ~PS use d to de t e rmine the stntic bonring 
backlA.sh ~ccur~cy using the A scope . Using the echo from Shprp s IslPnd 
Light, a line w~s marke d on the face of the A scope P.t ~ he iP-ht corresp ond
ing to 2/3 the ffiflximum heie;ht of this echo . AftP. r rot <> ting thu ;:mtenn.-i 
in ::>. counter- clockwise direction until th,, 11cho disappe P.r e d , th," Pnte nna 
was rotat.,a. in fl, clockwise di rec ti on until the top of the ,c,cho pip c1:1.me 
up to the m:irked line . The 11Left Be:iring11 r l''Pding ,;,ras noted. The M tenn.o1 
w;:1.s then rot:ited further, p.<issing through the m~ximum echo height, until 
the top of tha echo pip fl.gAin coincided ':'Ti th the m~rked line. The 11RiE;ht 
BeAring11 r••A.din~ was then noted. Then the s11me ro.,,dings 'Mt• r e r upc;i.t e d, 
rot?ting the ~ntenn~ counter-clockwise. 

Table 6 of Section I 
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Min. 
Be.<'..ring 

90° 
92° 
92° 
92° 
92° 
93° 
92° 
92° 
93° 
91° 

91.9° 

Clockwise 

Observed 

Echo Max. 
B~P.ring 

103° 
103° 
105° 
107° 
105° 
103° 
104° 
104° 
1030 
104° 

TABLE 7 

BeP.ring B~.cklA.sh P Scope 

T;:, rge t: Shi=trp I s I slAnd 

D:ynAJlliC Test 

Counter Clockwise 

Observed 

Ha.x. Hax. Echo Mruc. 
Be~ring Bepring Beorin~ 

116° 117° 105° 
116° ngo 104° 
117° 116° 105° 
122° 117° 105° 
117° 115° 105° 
1150 118° 105° 
116° 117° 105° 
118° 118° 1o60 
116° 117° 1o40 
117° 116° 104° 

Genl"rPl aver~p;c 
104.1° 117° n6.9° 

Gcn~rAl Averp,g,e 
104. 8° 

Computed Echo MPx. Be~ring 

104. 2° 104.7° 

t,Iin . 
Be;:,,ring 

92° 
90° 
94° 
93° 
92° 
92° 
93° 
94° 
92° 
93° 

92.5° 

NOTE: The following procedure wns used to determine the dynp.mic be~ring 
;:,,ccurpcy when using the P scope. The AI1tenn~ was rotPtod slowly in a 
clockwise direction ;md the be?.ring re;:,,dings correspond.ing to the begin
ning, middle and the end of tho echo on the P scope wore notedi simil~r 
readings ,,,ere recorded v,ith the antennn rot;,i.ting counter-clockwise. 

T",ble 7 o;f Section l 
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RANGE RESET ACCUR.il.CY 

Run 1 

14850 
14800 
14850 
14850 
14850 
14350 
14300 
14300 
14300 
14300 

.n.ver.nge 14825 

A Scope 

Run 2 

14750 
14800 
14300 
14300 
14300 
14300 
14350 
14300 
14750 
14800 
14795 

Gener~l Aver~ge 14810 y~rds 
for~ scope 

Mean Devi~tion 24 y~rds 
for i.. scope 

M~ximu.m Deviption 60 yP-rds 
for i• scope 

Run 1 --
15150 
14800 
14900 
15100 
14900 
14800 
15000 
14900 
1usoo 
14900 
14925 

P Scope 

Run 2 

15050 
14350 
14750 
14850 
14650 
14800 
14800 
14750 
14650 
14600 
14775 

GenerPl AVtjr<>.ge 14350 y.nrds 
for l? scope 

Mo-<>.n Devi.<>.tion 110 y,-,rds 
for P scope 

Hrocimum Devi~tion 300 y-.rds 
for P scope 

Table 8 of Section I 
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SC-2 

n. Scope P Scope 

T.,JlLE 9 

Comp::1r.<> ti ve Test 

Lnrge Surface CrAft (Norfolk Bo~t) 

Bearing 

SH A Scope SH 

S/N RA.tio (Est . ) 

SC-2 

A Scone P Scope 

(y2rds) __ (prds) __ (y~rds) _ (degrees) __ (degrees) __________ _ 

12,900 12,800 12,790 3go 37°· 6 R3 
12,4oo 12,350 12,300 40° 39° 6 R3 
11,950 11,850 11,735 41° 40.5° 7 R4 
ll,200 11,150 11,230 43° 43° 7 R4 
10,800 10,700 10,690 44° 46° 12 R5 
10,300 10,200 10,200 500 49° 12 R5 
9,900 9,800 9 , 790 510 52° 12 R5 
9 ,4oo 9,400 9,335 52° 55-5° l? R5 
8,700 8,600 8,810 5go 61° 10 R4 
s,4oo 8 ,400 8,385 630 67° 10 R4 
8,100 8,100 8,060 72° 73° 10 R4 
7,900 7,850 7,870 830 81.5° 12 R5 
7,850 7,850 7,810 93° 92° S;,t . R5 
8,000 7,900 7,910 103° 103° S,:i.t. R5 
7,200 7,200 7.170 107° 110° Sat. R5 
6,800 6,750 6,800 107° 109° Sat. B.5 
6,800 6,800 6,800 104° 107° SR t . R5 
7,4oo 7,300 7,327 105° 105.5° $pt. R5 
7,600 7,600 7,580 112° 1150 Sa.t. R5 
7,800 7,700 7,718 129° 121° S;,t. 1t5 
8,650 8,600 8,550 133° 128° Sr-t. R5 
9,250 9,250 9,170 1340 1340 S;,t . R5 
9,950 9,900 9,820 141° 1380 S:>t. E5 

10,300 10,300 10,180 141 ° 140.5° 10 P.4 
10,800 10,800 10,535 ·1450 141° 10 R4 
11,700 ll,700 11 ,440 147° 144.5° 8 R3 

For A scopes on SC-2 :md SH: Assuming 79 yd. zero correction: 
Mefl.ll r::1nge devi~tion: 59 yr:-rds 
rfoximum rc1nge devi."\tion: 186 w.rds 

For SC-2 .n. ruid P scopes: i~ssuming 46 yd. zero correction: 
MeA-n r;:,.nge devi.<>tion: 39 y:>.rds 
Maximum rpnge deviRtion: 54 y::1rds 

For~ scopes on SC-2 Md SH{ Assuming 0,2 degree zero correction: 
Me<>n be::iring devir--tion: 2.1 degrees 
Mnximum be:i.ring deviA.tion: 7. 8 degrees 

TFible 9 of Sect.ion I 
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TIME 
(hours) 

0 
1 
2 
3 
4 

TABLE 10 

Range and Dearing Variations with Time 

(Receiver-Indicator tuned properly at start. No 
re-adjustments until finish of run.) 

ANNAPOLIS Tm7ERS SHA.RP 1S ISL.1NTI LIGHT 
Bearing Range Bearing Ran1;e 

11 21. 2 mi. 103 15,100 
12 21.2 103 14,900 
13 21.2 104 14,800 
14 21.2 104 14,850 
13 21.0 103 14,800 

Calibration checked o . k. at conclusion of run 

Range of Annapolis Tov1ers is 20. 5 miles 

Range of Sha.rp 1 s Island Light is 14760 yards 

Table 10 of Section I 
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TABLE 11 

NOISE MEASURElGNTS AT 200 KG 

MODEL sc-2 :!W)AR EQ.UIPMENT 

Position of Locator 

Radiation Measurements 
5 ft. in front of transmitter 

.Amplidyne only 
Amplidyne, indicator, and transmitter · 

filaments 
Complete system running 

5 ft . in back of transmitter (whole system) 

10 ft. in f ront of transmitter (whole system) 

20 ft . in front of transmitter (whole system) 

Over trench containing transmission line 

25 ft . in rear of antenna 

Line Measurements Across Input Variac 
Line to line measurements 

Amplidyne only 
Amplidyne , indicator and transmitter 

filaments 
Whole system running 

Line to ground measurements 
Amplidyne only 
Amplidyne , indicator and transmitter 

filaments 
Whole system running 

Field strength in 
microvolt~/meter 

18 

300 
1800 

400 

800 

300 

160 

2000 
1500 

8 

225 
300 

NOTE: These measurements ivere made with a Model "OF11 '1!'40 Interference 

Locator. Corrections for the residual noise were made for all readings . 

Table 11 of Section I 
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TABLE 12 

SUMMARY OF ANT~NNA TESTS 

SC-2 Section BL Section BG Section 

Frequency , me 195 200. 205 183 480 

Beam Width, 
Degrees 18.5 17 .o 16.0 27 8.5 

First Side Lobe 

Position, • 
Degrees 31 30 30 45 16 

Amplitude, 
per cent 10 12 11 13 12 

Second Side Lobe 

Position, 
Degrees 60 62 60 38 

Amplitude, 
per cent 8 9 10 12 

Back Radiation, 
per cent 2 3 3 12 12 

Standing Wave 
Ratio , Emin/Emax 50 75 54 56 82 

Band Width, me 195 to 205. 5 175 to 201 ExctJeds 
and 173 to 190 460 to 500 

Calculated Gain 
over Dipole , db 13.5 11 17 

Table 12 of Section I 
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SECTION 2 

MODEL SC- 2 RADAR TRANSMITTING EQl!IPH8NT 
ELECTRICAL AND MECHANICAL 'I'}<;,S':'S 

c- 1 . INTRODUCTION 

During the period of 17 February to 6 April 1943 the mechanical 
construction and electrical operation of the Model SC- 2 Radar Transmitting 
Equipment were investigated to determine the suitability of this equipment 
for use in the Naval Service. The following units were involved in these 
tests. 

Unit 

Radar Transmitter 
Control 
Motor-Dynamo Amplifier 

. Transformer 
Switch 
Antenna 
Instruction Book - Vol. 2 

Navy Type 

CG-52ABH 
CG- 23ACD 
CG- 21.ABU 

None 
None 

The results of these investigations are discussed bel ow. 

Serial No. 

13 
9 

968 

2- 1- 1 . Contents . For convenient reference the results of the invest-
igations are di vi ded as follors : 

INTRODUCTION . . 
Contents 
List of Tables 
List of Plates . 
List of References 

EFFECTS OF AMBIENT TE1'.P~RA TURE 
Variation in Ambient Tamparatur0 

EFFECTS OF HUMIDITY . . . . . . 
Variation in Relative Humidity. 
S~rting at a High Relative Humidity 

EFFECTS OF VIBRATION 
Transmitter Unit 
Antenna Assembly 

EFFECTS OF SHOCK 
Shock Testing Apparatus 
Transmitter Unit 
Antenna 

Page 

1 
1 
2 
3 

' 
4 
4 

s 
5 
5 

6 
6 
7 

• 8 . . . a 
9 
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Paragraph 

2- 1 
2- 1- 1 
2- 1- 2 
2- 1- 3 
2-1- 4 

2- 2 
2- 2- 1 

2-3 
2- 3- 1 
2-3- 2 

2- 4 
2- 4-1 
2-4- 2 

2-5 
2-5- 1 
2- 5-2 
2-5-J 
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EFFECTS OF rncLINA TION . • • • • . . • • • 

PRDMRY POVRR CONTROL AND SUPPLY CIRCUITS 
P01.,,er Required From Suppl;)r Line 
Variation in Line Volt &ge 

COm'ROLS 

COtiPONENT PARTS • 
Resistors • 
Capacitors 
Ueters 
Vacuum Tubes 
Fuses 
Var iac 
Transformers 

GENERAL PHY.SICAL CQt.7STRUCTION 
Mechanical 
Accessibility •. • . .• 
1.'iiring • . .. • . 
Weights and Dimensi ons . . 

MARKI NG • • • . • . • • 
Nameplates . ••. . 
Compon3nt Part Labels 
Symbol D~signations 

INSTRUCTION BOOK . • • 

RADI O FRSQUENCY POi'fER OUTPUT 

SUliHARY OF D?.F3CTS JtiID REC01.!1£:sN'DATIONS 

CONCLUSIONS ••• • •• •. 

. . . 
. . . . 

P3.ge Paragr:iph 

9 2- 6 

9 2- 7 
10 2- 7- 1 
10 2-7- 2 

1D 2-8 

11 2- 9 
11 2- 9- 1 
)2 2- 9- 2 
13 2- 9- 3 
D 2- 9- 4 
1h 2- 9- 5 
15 2- 9- 6 
15 2- 9- 7 

16 2- 10 
16 2- 10- 1 
17 2- 10- 2 
16 2- 10 .. 3 
18 2- 10- 4 

18 2- 11 
16 2-11-1 
l f3 2- 11-2 
19 2- 11- 3 

20 2-12 

20 2- 13 

2.2 2- lh 

2'6 2- 15 

2-1-2. List of Tables . The follovM_ng tables are appended to Section 
2 of this report. 

Ti tle 

Var iation in Ambient Temperature 
Variation in R0lative Humidity 
Starting at High Humidity • . . 
Resonant Points NotGd Dur ing Vibration Test 
Variati on in Lino Voltage •..• ... • 
Li st of Controls • • . • 
List of Haters . . • . 
List of vacuum Tub~ Potent ials 
List of Fuse Currents • 

Table No . 

1 
2 
3 
4 
5 
6 
7 
8 
9 -~ .... 

~-. ......., 
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Title 

List of Transformers ..... 
List of Relays . • . • . . . . . 
List of Weights and Dimensions ••• 
Nameplates . . . . . . . . . . . . .• 
Radio Frequency Power Output ..... 
Variation in R-F Output vrith Coupling Control .Setting .• 
Variation in Power Output of Transmitter with Oscillator 

Plate Voltage . • . . . . . . . . . . . . . . 
Effect of Oscillator Tube Repla~ement upon R- F Power 

Output • . . . • . • . • . . 

Table No. 

10 
11 
12 
13 
1h 
15 

16 

17 

2- 1- 3. List of Plates. The follo"i"ring plates are appended to Section 2. 

Title 

variation in Ambient Temperature 
Variation in Relative Humidity 
Transmitter: View of Front and Left Side 

11 11 11 Left Side; Shield Off. 
11 11 11 11 11 ; 11 t1 and 

Pulse Indicator Removed. 
Transmitter: 

II 

II 

Control Unit: 
II II 

II II 

II II 

View of Rear.i Shield Off . . 
View of Right Side ; Shield Off 
Closeup View of Oscillator 

View of Front and Left Side. 
11 t1 Rear and Rit:ht Side. 

Chassis Removed from Cabinet 
Vievr of Portion of Chassis 

Duplexer . . . . • • . • • . . 
Amplidyne Motor-Generator 
Line Transformer . . •. . 
Line Switch ...•... 
Flexible Joint for Transmission Line. 
Antenna: Front View Showing Resonant Points and Point 

at ·,Thich Vibration Caused Damage • 
Antenna: Rear ViITTv . . . . . • . . • . . 

11 Side View •.. . . . • 
11 Showing Effect of Vibration 
II 

II 

II 

II 

II 

" 
11 

II 

II 

II 

II 

II 

II 

II 

II 

ti 

II 

II 

ti 

II 

II 

II 

II 

I! 

II 

Plate No, 

1 
2 
3 
4 

5 
6 
7 
8 

9 
10 
11 
12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 

2-1- 4 , List of References. Raference is made in this report to the 
documents listed below. For convenience, such reference is made by the 
alphabet letter rather than by full title. 
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Reference Title 

(a) 

(b) 

(c) 

2- 2. 

Shipboard Radar 
January, 1943 . 
of BuShips ltr. 
March 4, 1943 . 

Component Failures--For Period Endi.YJ.g 
Thase are enclosures A to G, inclusive, 
to NRL S67- 5(982M) Serial R- 982-1280 of 

BuShips Spec. RE13A554D. 

BuShips Spec. RE13A372J. 

EFFECTS OF AMP.IENT TEMPERATURE. 

A test was made to determine the ability of the equipment to 
perform satisfactorily when subjected to wide variations in ambient 
temperature. As a preliminary to this test, the equipment was installed 
in a temperature test chamber and weasuring instruments were connected 
to permit monitoring of appropriate circuits. In addition to the usual 
instruments such as ammeters and voltmeters, the follouing arrangement 
was also us3d: 

(a) The radio frequency po.-ror output of the transmittGr vas conducted 
into a dummy load vrhich consist0d of a special type of. load lamp. 
This lamp ,,,ras installGd axtzrnal to the tempcratur-3 room. The 
avorage por::r dissipat::;d in the load lamp ras dJt::rmin,;;:d by m.Jans 
of a calibratGd photocell . 

(b) The ratio t/T - duty cycle, v,h3re 
t - pulse duration. 
T - 1/ pulse repetition rate 

was m2asurad by m.::ans of an NRL typ-3 HDuty-Cyclom,.3tzr11 • Tha 
peak porer output of the transmitt2r was calculated from th~ 
ratio: 

Avaragc Pow8r in Load Lamp/Duty Cycl.a 

2- 2-1. Variation in .HJT1bicnt Tarnparatur,3. With th.;; cquipm:mt in 
op.Jration, the ambient t,3mp0rature was 1ncr0ased to 50°C. This value rras 
maintain.3d for on0 hour aft-::r 7rhich the ambi .. 0m t t 2mp-.craturc ,·ro.s r0ducJd 
first to 35°c, th.:m to 20°c and finally to 0°C . m.ch of th.;so tamp0ratures 
was maintain..:d for approximately onJ hour. Th0 data r3cordod nro list..:id in 
Table 1 and arG pr0sGnt.Jd graphically in Plat0 1. The results of the test 
were as follo,rs : 

(a) The frequency of the emitted power varied betyreen the limits 
214 . 2 and 214 .6 megacycles during this test. No correlation 
was obtained betvreen the chanGes which were made in the ambient 
temperature and the observed changes in frequency. 

(b) The peak power output varied between the limits of h6 and 51 
kilowatts . There was no definite correlation betvreen the 
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changes noted in power output and the changes v,hich were 
made in ambient temperature. The change in po~•rer is not 
considered excessive . 

2- 3 . EFFECTS OF HUHI.DITY. 

Tests were made to determine the ability of the equipment to 
perform satisfactorily when subjected to ~ride variations in relative 
humidity . Two different tasts were made, namely, Variation i n R~lative 
Humidity and Starting at High Hvmidity. As a preliminary to th9se t 3sts 
the equipment vras installed in a humidity test chamber and provid2d with 
measuring apuaratus as describ~d in paracraph 2- 2 . 

2- 3-1. Variation in Relative Humidity . The data recorded during this 
test are listed in Table 2 and are present.:-:d graphically in Plate 2. The 
procedure during this test ,,as as follov,,s . With the equipment in operation, 
the ambient temp3rature vras raised to 40°C and the relative humidity was 
adjusted to 20% . After these conditions had bean maintained for one hour, 
the relative humidity was incraased to 97%. This value ~as maintained for 
one hour and the relative humidity nas restored to 20%. The results of 
this test Trere as follo•-rs: 

(a) At the end of the initial period of operation in an atmosphere 
of 20% r3lative humi dity, the transmitterlS fr~qu~ncy vras 214 .4 
megacycl3s. At the and of the p3riod of oparation i n an 
atmosph,::;re of 97% rzlative humidity, to-:; transmittort3 fr.3quency 
11as 214. 25 mugacycles. Thus, i ncr.Jasing the humidity rJsulted 
in a froquency cha1,g.:; from 214 .40 mes. to 214. 25 mes. This 
r.=pr.3s-Jnts a change of 0 . 15 m.:,gacycle or 0.07%- A.ftar thu 
r3lative humidity nas r.::storsd to 20%, th8 fr..:quency gradually 
r3turncd to 214 .4 m.;glcyc:10s . 

(b) The peak power output varied ovor a range of from 45 .1 to 47 . 7 
kilmra tts . No corrolation ,:,:els noted bev:re-]n the changes which 
were made in the relative humidity and the changes which occurred 
in the peak power output. 

2- 3- 2. Starting at a High Rcla tivG Humidity. A test vras made to 
determine vmeth.Jr or not th~ equipment 1"Tould start promptly and o;iera te 
satisfactor ily after it had bean allmv.Jd to r~main idle in an atmosphere 
of high r.Jlative humidity. Th3 data for this test arc listod in Table J . 
Tha pr ocedure in this t ..;.st ,;,ras as follows. Folloi'ring the tast describcd 
in paragraph 2-3-1, th-1 equipment was de- ,.m::,rgiz.Jd, thus automatically 
ap?lying power to the anti- humidity resistor in the transmitter . The 
relative humidity •-ras adjusted to 97% at 1.t0°c, and the equipm.:mt allowed 
to remain idle in this atmosphere for one hour. At tha end of this 9criod 
the equipm:::nt ,·,as cn,3rgizJd. Upon applyin3 plat.3 voltage, arcing occurr,:d 
in the transmitt~r. To ..:;liminata this arci..Tlg, it ,ws nGc0ss.:i.ry to opero.te 
the transmitter for 3 minutJs at a plate pot~ntL1l (?KV) lo,,,,,r than 
normal. At thcJ end of 3 minut3s the normal pbt.: voltng,3 (10.1 KV) could 

➔ •' ·•1:, 
.,. 
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be applied rri thout arcing and stable op,.ffO. tion could be obtained. This is 
equo.l to the p"'rformanci3 obtain...:d with the Mod8l SC- 1 n::i.dJ.r Tr,:msmi tt.:.r 

1.'Thcn that unit was subjact0d to similar conditions -,,hich pr~wo.ilcd during 
tho pr,3s0nt t2st . 

2-4. EFFECTS OF VIBRATION. 

Th-3 equipment -,,,as subjected to vibration simulDting insofar 
as possible conditions encountered aboard Naval vessels. For this t.;st 
the oquipm.:mt vras s0cur8d to a vibration test stand by m0ans of its 
normal hold-d01m fittings and ,;;as subj3ct..:d to vibrati on at fr.aquoncios 
botvmcn 600 nnd 2000 cycl3s per minut0. Cara Yms tak,m to provide a 
rigid support for the upp3r shock mount assembly of the transMitter. Tho 
procodura and rJsults of th0se tests arc describ..!d bclovr. 

2- 4- 1. Transmitter Unit . Tho transmitt.?r unit was subjected to 
vibration for a period of 5 ,S hours vrith the following r2sul ts: 

(a) At vibrational fr..;quencies in the rango of from 700 to 900 
cyclGs por minut.;, tho top of tho transmitt3r oscillatod 
sideways. Th2 naximum ovcr:111 displac<.)m.Jnt vro.s about 3/16 
inch . "."Jhihi it is not d,.rnirablo to lrn.v0 th3 transmitLr 
cabinet oscillate in this mann~r , it is not d~8lll3d nJc0ssnry 
to take stGps to ~lirnin~t2 this aff0ct. 

(b) The coupling jack JJOJA at the bottom l~ft sid~ of the 
transmitter (visibl~ on Plat3 4) bacnmc loose in its mounting 
as a r3sult of vibration. This pJrmitt~d the jack to oscilbt~ 
so that the plug P303A v,hich fits into it struck c.gainst the 
deck on nhich the transmi tt0r ,ms mounted. It is rccomrn.;;:ndtid 
that this jnck b8 s3cur;;d in .'.1 mann~r th<1 t v,ill provcnt it from 
b0ing loos~ncd by shock or vibration . 

(c) The overload rolay K302 generat3d u loud rattling noisa ~t n 
vibrationJl frequency of 900 cycles p.Jr minut3 . This noi8o 
vrill b3 annoying 1:rhan th.3 equipment is in s2rvica and should, 
therefore, be eliminated. 

(d) During the vibr3tion test, it vras found that one of th.J tnbs 
which support the canter point of the oscillator grid induct.:1nce 
had partly brok:m ::r-o.y from th-.:: inductnnca. A more sa tisfnctory 
method of supporting tha center of the grid inductances should 
be provided, 

(e) During th1J vibration test, one of the typ::) 327A oscilJ.ntor tubes 
gradually moved up.-:ard i.n its socket. The total displacement 
was 1/8 inch . This caused th.:, plate connector pin to pull part 
nay out of the sock~t. Although sufficient contact surface 
remained in the sock.3t to maintain cont2ct it is r0comru0ndcd 
thnt thc m,3chcmical dasign of tha .Jntirc tub~ sockJt bG 
irnprov3d ,, ~ 

--. •,.-y-.. 
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(f) During a portion of the vibration test, the shock mount 
assembly at the top of the transmitter was removed and a 
special type of shock mount assembly was installed in its 
place. This substitute assembly was furnished by the 
Contractor and was installed at the request of the Contractor's 
representatives . The assembly vras designed to act as a 
vibration limiter. The equipmer.t nas subjected to vibration 
for one hour using this substitute assembly. It ?ras concluded 
that the substitute mounting did not provide additional pro
tection against vibration . The design of this mounting is 
such that during shock the top of the transmitter is permitted 
to become displaced without any means of restoring it to its 
original position. 

(g) The feed- through insulators which form part of the terminals 
of the filter capacitor C3O1 are supported on the top of the 
case of this unit . However , it .-:as found that the case is too 
thin to support these insulators properly since the insulators 
oscillated considerably with respect to each other when the 
equipment was subjected to vibration. The portion of the case 
upon which these insulators are mounted should be made suffi
ciently sturdy to support them properly . 

(h) There is an undesirable amount of clearance bevaeen the brush 
h~lding strip and its guida- track in tre variable autotransformer 
TJO9 in the transmitter . This clearance makes the adjustment of 
the transformer difficult and also permits the ad justment to 
change vrhen vibrated . It is recommended that this variable trans
former be modified to eliminate this excessive clearance. It is 
sugg.:sted that this be done by providine the brush rigging with 
two guide tracks instead of the single one no··r used. 

2- L.- 2. Antenna Assembly. The data obtained during the vibration t e::st 
of the antenna are l isted 1.n Table 4. The results of the test vrare as 
follows: 

(a) A number of points on the antanna r esonated at cer'tr.li n of the 
applied vibration frequenci8S and develop0d consid~rable 
a'll.plitudes of motion. The maximum aplitudes obtained YT-=r c 
mcasurad and are list'3d in Ta1:;l-:) 4 . Refer~mce to PlatGs 18 
and 19 will r0veal the location of the various points. 

(b) The excessive amplitude of motion induced in tha structure 
caused a numb3r of the antenna components to become disrupt~d, 
namely: 

The frame at point A on Plat~s 18 and 21; 
The clamp bolt at point Bon Plates 19 and 22 ; 
The ,1eld between two struts at point Con Plates 19 and 23 ; 
Th..3 vreld securing one of the fGed.Jr lines to the end of a 

radiator as shown at point Don Plates 18 and 2L.; 

DECLASSIFIED - 2 - 7 



The outer conductor of the main concentric line at the point 
at which it connects to the rotating joint as sho~m at E on 
Plates 19 and 25; 

The threads on the studs at the bottom of one of the matching 
sections. These threads became stripped. The loss of the 
threads caused the sleeves vrh:i.ch thread on these studs to 
loosen at Fon Plates 19 and 26. 

The large amplitudes of motion described in item (a) and the damaged parts 
dGscribed in item (b) indicate that the antenna is of unsatisfactory design, 
During the vibration test additional struts or braces --.·,ere fa st'31Dd t..em
porarily bet·ween various points on the ant2nna in an effort t.o determine 
experimentally vrhether any reduction could be effected in these amplitud~s 
of motion. None of th:1se attempts resulted in suffici(mt ov;;rall 
improvement to cause them to be r ..:'!commandad . It ,,,,.as coricluded that there 
Has no simpl.:~ m.Jthod by nhich the ant,mna could be made satisfactory. 

2-5. EFFECT OF SHOCK. 

The transmitt2r and antonna w<3r.J subj3cted to a s:iriGs of shocks 
simulating, insofar as possible, conditions 3ncountcr3d aboard Naval vessels. 
Tho procedure of this test ,-.,as as follows. Tha uni ts y:-erz fast.:mod to a 
shock- test stand by means of thair normal hold-dmm fittings. A rigid 
framevrork secured to th2 tabl::: v.ras provided to support tho u:1uer shock mount 
assembly of the transmitter unit. Th8 transmitt2r ,'Tas conn..Jct..;d to a dummy 
antanna consisting of a spGcial load lamp. Th;; r-f po0·•,3r dissipa t..:d in 
this lamp ~ras m~asurcd by mJans of a calibrated photocJll. 

2-5-1. Shock Tes tint: Apparatus. Tho shock testing apparatus consists 
of a platform to 1,jfiich a horizontal acc0l..Jration of rdativ:::ly short 
duration can be L~parted by m3ans of a pnJum<ltic shock dJvicG . The con
struction of the platform 00rmits it to bo rotnt,..;d about its C'3nt...:r axis 
so that any of its four 2dr;cs may be pr..:scntcd to the pnJumntic device. 
Thus, by mounting the a;_)paratu~ und~r test ,·rith its sid.:::s parall0l to those 
of the platform, shocks can be appliJd to··rard any of the four sides of the 
equipment . The p.::ak acceleration impa.rt~d to the shock platform by the 
discharge of th..:: pn.::umatic device is dependent upon the air pressure used. 
For most of the shocks in the present tests, the air pressure was 150 
pound/sq. in. which corresponds to a maximum acceleration of the platform 
of approximately 250 g . 

2-5- 2. Transmitter Unit. A total of 48 shocks were applied to the 
transmitter um.t; twelve shocks being applied. tov;ard each side . These 
shocks resulted in the following conditions: 

(a) The screws holding the angle brackets upon which the jacks 
JJOlA and JJOJA are mounted loosened as a result of shock. 
It was found difficult to re tighten the screY1s holding the 
bracket for J303 since the heads of these screws are accessible 
only from the bottom .of the base plate . It is probable that 
the scrm·rs in these brackets w:ire not sufficiently tightened 
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during assembly. More care should be exercised both during 
construction and inspection. 

(b) One of the thumb nuts by which the plate prongs of the oscillator 
tubes are held in their socket clips loosened. These thumb 
screws are similar to those used in the Model SC- 1 Equipment. 
The Contractor should be required to modify these screws so as 
to prevent them from loosening. 

(c) 'lhe top of the transmitter was displaced about one inch when 
the unit vras subjected to shock. This displacement indicates 
that sufficient circumambient space must be provided to prevent 
the equipment from striking nearby objects. It is recommended 
that a clearance.of 3 inch~s be provided at the r ight and left 
sides and the back. It should be noted that more clearance 
than three inches vrould be desirable to permit removal of shields 
and access to com?onents . 

(d) The thumb nuts by which the sid8s and back shields are held on 
the transmitt8r loosen3d as a result of shock. The auxiliary 
machine bolts pnvented the side shields from being dislodged. 
The desirability of a changa in th~ type of shield securing 
screvrs and the elimination of th0 auxiliary bolts has been 
pointed out previously in the report of the t~sts made at the 
Naval Research Laboratory on the Model SC- 1 Radar Equipment. 

2- 5- 3 . Antenna. Fifte3n shocks W3rc applied to the antcmna. No 
damage r0sul ted . The antenna was not rotating when these shocks Yrcre 
appli0d so that no statement can bo made r~lativ~ to thn effect of shock 
upon the r otation of th3 ant~nna. 

2-6. EFFT!:CTS OF INCLINATION . 

Tests were made to d<3terminc the ability of the equipment to 
withstand inclination simulating the roll and pitch of a vessel . The unit 
was mounted on an inclination test stand by m.)ans of its normal hold- dovm 
fi ttine:s . Care was taken to insure that the top mounting vras adequately 
support8d . 'Tha transmi tter -vras then placed in oparation using a spacial 
type of dummy load lamp and was inclined from side to side for a period of 
thirty minutes. Follov;ing this, the unit was inclin3d from front to back 
for an additional period of 35 minutGs . Tha transmitter Yras inclin6d 1+5 
dagrees to th3 right and left of the vortical at a rata of fiv3 cycles per 
minute . No damage or failure of op3ration rasult3d from this during this 
test. 

2- 7. PRIMARY PO'JER CONTROL AND SUPPLY CIRCUITS. 

A numb-ar of t~sts and measurements vrere made of the primary 
power control and supply circuits. The results of thes~ tests are 
describ'3d balow under appropriate headings. 
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2- 7- 1. Power Required From the Supply Line . The power input to the 
transmitter and pulse indicator na.s measured andvras found to be 1046 
watts. This was measured on the primary side of the line transformer. 
The corresponding current and voltage were 5.4 amperes and 230 volts , 
respectively. This was measured with the transmitter operating at 2ll.2 
meg<'.lcycles. Attention is directed to the fact that the povrer input 
stated above does not include the pow·er required by the recsiver, the 
control unit , the indicator or the antenna drive . 

2- 7- 2 . Variation in Line Voltage. A test was made to determin0 
whether or not the performance of the transmitter would be adversely 
affected if th.3 supply voltage was varied over wide limits . The data 
recorded during this t est are listed in Table 5. The procedure in this 
test was as follovrs . i1ith the transmitter and pulse indicator in 
operation, the line voltage was reduced to 10% below normal. Measureroants 
were made of the current or voltages in various circuits. The line volt~ge 
was then increased in small steps until a line voltagG 10% above norm3l 
was obtained. The circuits measur3mcnts wore repeated at each step . The 
r.;;sults of this test wore as follons: 

(a) The equipment sustained no dam.agu either at voltages brdow 
normal or abov~ normal . 

(b) It vras found possible, by 'ldjustment of the variD.cs, to 
res tore the pla t-3 and filament vol tagcs of the transmitter 
to their normal valuGs vrh8n the line voltage was 10% below 
or 10% above normal . It is pointed out that, although this 
adjustment satisfactorily compensates for slov chang~s in 
line voltage, sudden changes in line voltag~ may result in 
an undesirable fluctuation in th0 po.,.rer output. 

2- 8. CONTROLS. 

Table 6 lists the controls of the transmitter unit and pulse 
indicator. Observations and use of the controls revealed the f ollowing: 

(a) When the manual antenna position control on the control unit 
was brought to a desired position by moving it in a counter
clockwise direction the antenna would not rotate if the con
trol was thereafter rotated clockwise until the control had 
been rotated through an arc of 35 minutes as indicated by the 
calibration on the manual control dial. The same situation 
existed if the initial approach was clockrTTise. Thus, there 
is a back- lash of 35 minutes in azimuth between the antenna 
and the antenna rotation control. This amount of back-lash 
was not considered excessive for tb:i..s type of equipment. 

(b) The marking IIRR11 on toggle svritch 11 J11 on the front panel of 
the control unit should be replaced by the marking 11 IFF". The 
switch has two positions '(up and do'l'm) , which are marked rronn 
and "off", respectively. It is recommended that the Bureau of 
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Ships determine whether or not this arrangement is in 
conformity with the latest specifications for n~F svritches 
and if it is found that it is not. that the BurGau of Ships 
require the Contractor to make the changes necessar-✓ to 
obtain conrormity. 

2- 9. COMPONENT P . .ffiTS. 

Where circumstances permitted, measurements were made of the 
component parts in the equipment to determine ·whether they rere operating 
within their ratings . In addition, visual inspection vra.s made of the 
component parts to determine vrhether they were of the quality, type of 
construction, and workmanship vihich is requir2d of equipment intended for 
the Naval Service. The results of thesa measurements and inspoctions are 
discuss ad belov!. 

2- 9- 1. · Resistors . The following items vrere noted concerning the 
resistors in the transmitting equipment: 

(a) Resistors RlO2C, Rl05, and RlO8 (Plate 12) in the control 
unit are of the wire wound type i;ri th a vitreous enamel cov,3r
ing. A portion of the resistance wire has been left exposed 
to p2rmit the usz of a clamp band around th3 r .1sistor as a 
variable tap. The tGrminals on thesG resistors arG in the 
form of tabs. Paragraph 3-2- JA of reference (b) requires the 
use of ferrule type 1rrire v10und resistors in Naval radio equip
ment and states that these resistors shall meet the require
ments of reference (c). Paragraph 7-1 of reference (c) 
requires that the coating completely cover the exterior of 
the resistor. It is recommended therefore that the present 
resistors be replaced by ferrule type resistors havin; a 
completely coated surface. The instruction book lists 
CA0-6J639F as the Navy ty::,e number of the resistors R- 105, 
R-1O8. The suffix 11F11 indicates that these are grade 1 class 
1 resistors . It is considered highly improbable that a 
resistor having a portion of its nire exposed in the manner 
described '-"muld successfully Fi thsta.nd the Navy tests required 
for classification as grade 1 class 1 . It is, therefore, 
recommended that the Bureau of Ships require the Contractor 
to .justify the use of this type number. 

(b) The wire wound resistors R- 111 and R- 112 in the control unit 
have tab type terminals. Reference (b) requires the use of 
ferrule type resistors . It is recommended that the Contractor 
be raquired to comply ""rith this requirement. 

(c) The resistors R- 171, R- 172 in the control unit have a po1er 
dissipation rating of l ,•;att . The instruction book indicates 
that these resistors have a 2 Yratt rating. This discrepancy 
should be corrected. 
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(d) The resistor R-1O2C is supported by its v-shaped clips . '!111.is 
type of support is undesirable since vibration of the ~s .. istor 
may cause the leads to break . If the use of this typu 0f 
rasistor is continued, it should be more satisfactorily supnortcd. 

2- 9- 2. Capacitors . The follovring items ~are noted concerning the 
capacitors in the equipment: 

(a) The capacitor C- 3O2 in the transmitter nas found to be leaking 
oil . It is recommended that the case of this capacitor be 
made oil tight . 

(b) The filter capacitor C- 3O1 in the transmitter unit bears a 
nameolate Ylhich contains the follo·ving information: 

Gen~ral Electric P-jranol Capacitor , 
Cat. 26F415, CG481524, O. 4- O. 4 mfd, 
75OOV-DC operating, M- 746754- PTl. 

At normal line volt.'.lgcs, each section of this capacitor 
operatas at a maximum d- c potential of 7500 volts. One 
section of th~ capacitor bdcumc shorted out during the 
cours0 of the tasts presumably as the result of an intern::i.l 
insul.:l.tion brcnkdovm . When the rcm:iining section TOS sub
sequently subj:; cted to high d- c test potentials, its insul.:i.
tion br oke doi"m vrhcn the tost potential reached 11.2 kilovolts. 
The case of this capacitor was subsequently cut opan to permit 
an inspection of the foil-paper capacitor units contained 
ther..:iin . I t ,vas found that each section, C- 3O1A and c-3O1B, 
consist3d of two capacitors in sarias, that is, the c::ise 
contained four units . This type of construction leads to 
difficulties since the applied potential does not divide 
equ-:illy bet·:rean t he two uni ts forming each half of the 
capacitor. It divides in a ratio that depends upon the 
ratio of the L,akage resistances of the t•.,-o tnits . Thus, 
if the leakage resistGnces are not equal, one unit m.:ly hav·~ 
applied to it a voltage graater than it can withstand even 
though the total voltage does not exccod the sum of the 
volt1g~ r~tin3s of the t~o units. 'Ibis difficulty could 
be overcome by replacing the present cap.:i.citor by one in 
which both th-J A section and the B section consistad of a 
single capacitor of the proper c~pccity and voltage rating. 
Although a single f~ilure do~s not, of course, indicate that 
th.a c.:i.pacitors in all !Iodel SC- 2 transmitters 7'iill b;...come 
defective, it is pointed out that a sL~ilar capacitor in the 
Model SC-1 equipment has bc~n a source of many failures . In 
roference A, it is shorn that 11 capacitors (C301) failed in 
the Model SC-1 equipmant bet:1ecn llay, 19h2, and January, 19u3, 
inclusive . It is sugb3Sted that the B.lrcau of Ships requira 
the Contr actor t o show in vrhat manner, if any, the capacitor 
C-3O1 in the Model SC-2 transmitter hJs been improved as 
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comparGd to thJ capacitor C-301 in the Model SC-1 transnitt8r , 
Alt3rnately, it is suggest0d that the Bur0au of Sh:i.ps r:iqui rc 
the Contractor to submit one or mor0 capacitors of the type 
CG-L.61524 to th.3 Hav8.l Research Laboratory for such tests as 
the Bureau may dczm nacassary. 

(c) Thz capacitor C- 303 in the transmitter unit docs not have the 
common terminal marked to shovf that it is the common t '3rminal. 
It is recommended that an ap~ropriata marking be provided. 
The metal case of tho capacitor shoul d be made oil- tight since 
it is no'-r leaking oil . 

2- 9- 3 . Aiet.:rs . Table 7 lists the meters employGd in the equipment. 
Attention is call ed to the fact that Navy type meters have bGen employad. 

2- 9- 4. V.::?.cuum Tubas. Table 8 lists certain of tho static potentials 
applied to the vacuum t ubes in the transmit ter. The follo,iing information 
vl3.s noted concerning th,3 vacuum tub~s . 

(a) The proper value for the filw.ent volt2ge of the type 327A 
oscillator tubes i n the transmitter is 10, 5 volts . In order 
to obtain this value, it ms found necessary to adjust the 
voltage to a value that resulted in a. reading of 10. 13 volts 
on thG filament voltmeter on tho front panol of t h.; trans
mitter . That 10. 8 is the requir8d setting is indicat8d on a 
paper sticker on the inside of the front panel . However, i t 
was found that the voltage whi.ch was apolied to th2 roct ificr 
filaments under these conditions was 4.59 volts rather than 
the rated value of 5.0 volts. Since the applied voltage 
differs from the r ated value by 1:1ore than 5%, it is recommended 
that the ratio of the rectifier filament transformer T30h be 

.changed in a manner necessary to insure that the correct 
filament voltage will be applied to the rectifier filaments 
vrhen the filament voltage for the oscillator tubes are 
adjusted to the correct value. 

(b) The vacuum tubes in the control unit, 1 type 6N'7and 2 type 
616, are insecurely held in their sockets . It is recommended 
that clamps be provided to hold these tubes firmly in their 
sockets . 

(c) The grid prongs on the oscillator tubes act as supports for 
the ends of the grid tuning inductances . The only other 
support afforded these inductors is by the stand- off insulators 
at thei r mid-point. This type of construction causes the 
grid inductance to place an undesirable stress on the tube and 
tends to cause the tube to shift in its socket. It has been 
previously pointed out in thi s r .3port that during the vibration 
test one of these oscillator tub!Js r.i.oved upward in its socket 
about 1/8 inch. This caused tha plat3 connector pin to pull 
part way out of its binding post. It is probabl e that this 
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movement resulted from the lifting stress introduced by th3 
grid inductance. 

(d) In general, the filament pron~s on th2 oscillator tubes do not 
fit properly i nto the filament j"f3.cks. It is necessary to 
distort the filament prongs ·when placing a tube in the socket. 
This places an undesirable stress on the electrode sc3ls during 
and after installation. 

(e) During removal of the type 327A oscillator tubes, a grid seal 
on each of t,.vo tubes became broken . This occurrod y•h,:m the 
grid szal v,as subjected to the strong steady· pull necessary to 
remove the pin jack from the grid ?rang. 

(f) Items (c) , (d), and (e) imr.:1ediately above indicate the exist•ence 
of two difficulties, namely, that the electrode sJals on the 
type 327A vacuum tube ara too fragile and that the type of tube 
socket used for these tubes in tho Model SC- 2 2quipmcnt is 
mechanically unsatisfactory. It is sug63stzd that the Bureau 
of Ships give consideration to th•.3 f0asibility of providing thG 
type 327A tube with sturdier ext0rnal filament, plate, and 
grid connector pins. TThilc it muld not be possibl0 to use 
tubas enbodying such a .modification in the Model SC-2 equipment, 
futur0 equipr.1.Jnts of' the SC saries could be dcsign;;;d to accor.1mo
date thc:ra. Ref..lrring to the sockets provid:Jd for th;;sc tubi;s, 
it is pointad out that sockets very similar to tho pr3scnt type 
have proved unsatisfactory. According to r0f3r0nce (a) the 
transmitter oscillator tub0 socket (X305) in the Model SC-1 
equipment was responsible for 115 failur0s bct'ir3.:m Jun8 1942 
and the end of January 1943. An inspection of photographs 
reveals that the only apparent diff:;r('mce betw8cn thLl sock0ts 
of the Model SC-1 and Model SC-2 cquipnents is that a diff2r0nt 
type of contact-maintaining spring is uszd on the filament 
connectors . ·:mile the state:::ient that there were 115 failures 
attributable to those sockets does not give a complete picture 
of the situation, it s,::3ms unlikely that a change in the 
filament contact springs alone ~ill completely eliminate all 
the difficultiJs encountsred with th.:,se sockets. Further 
improvement ol' the socket is considered necessary. 

(g) The base of the typ,;) 902 oscilloscope in the pulse indicator 
unit was found to be looso. This situati0n should b~ callod 
to the attention of the tube manufacturer i·or corrective action. 

2-9-5. Fusas . Tabl~ 9 lists the fuses used in the equipment. It is 
pointed out that the curr0~t listed in tho bblJs includzs th~ r~quirGDcnt 
only of the transmitter, control unit and pulse indicator . All of the 
fuses are r 0fillablc . It is undJrstood that thG latest dvcision of the 
Bureau of Ships rcquir~s the use of non- rofillable fuses in Radar cquipm0nt. 
If this is the present r~quirement , thcsa fuses should be replaced by a 
non- r~fil lablG type. 
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2- 9-6. Variac, A variac located in t he control unit is usJd to 
control tho pla fo vol tagc applied to the oscilla tor tub;;s in the trans
mitter . The shaft of this variac is composed of bakclit~, cov_,r,:;d steel. 
The brush- holding arm is held in ~lace on this shaft by means of sct
scr0·ws . Hovrev~r , it was found that these set- screws are not sufficient 
to prevent th0 brush ar m from slipping on its shaft whenever the control 
is turned to its extreme positions. It is recommended that a taper pin 
be provided to secure the brush arm to the shaft. 

2- 9- 7. Transformers. Table 10 lists the nameplates on the trans-
formers in the transmitter and control units . The following items were 
observed concerning these transformers: 

2-9-8. 

(a) The transformer TJ02 supplies plate voltage to the oscilJator 
tubes in the transmitter. The nameplate on this transformer 
indicates that the transformer is insulated for 12 . 5 kilovolts . 
It is assumed that this rating indicates the peak voltage (de 
or ac) that can be applied to the insulation if conservative 
operation is desired. However, calculations reveal that when 
a-d- c plate potential of 15 kilovolts is applied to the 
oscillator tubes, the instantaneous potential difference 
betneen the high voltage winding and the core of the trans
former is approximately 15 kilovolts. This potential is 
composed of a 7500 vol ts d- c component in series V'i th a peak 
a- c component of approximately 7500 volts. Thus, under these 
circumstances the voltage rating of the insulation is exceeded. 
Attention is invited to the fact that transformers of this 
same type (CG-30872) are used in the Model SC- 1 equipment 
under conditions almost identical to those present in the 
Model SC- 2 equi~ment. Reference (•) reveals that no failures 
of these transformers were reported betvreen May 1942 and 
January 1943 although a considerable number of Mode.t SC-1 
equipments were in servi ce during this period. It is never
theless recommended that the Contractor be r equired to provide 
the transformer with insulation of the proper voltage rating . 

(b) A potential of 15 kilovolts is applied bat,·;een the filament 
,;rindings of the rectifier filament transformer T- 304 and the 
grounded core of this transformer. The nameplate on t.he 
transformer contains the notation: INSUL.I\.TI0N KV 0.75. It 
appears from this notation that the transformer docs not have 
insulation of a sufficiently high rating to satisfy the 
requirements of Navy specifications. The Contractor should 
be required to explain this situation and, if necessary, 
provide the transformer rri th insulation of the proper rating. 

(c) It ,;,as found that oil vms leaking from the transformer T- 104. 
The case should be made oil tight to prevent this leakage. 

Relays . Table 11 lists the rGlays employed in the equipment. 
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2-10 . GSNERAL PHYSICAL COiJS'IRUCTION. 

A number of items of a mechD.nical nature -:re:re noted during 
the course of the inv1Jstigations made on the Model SC- 2 equipment . Th,1so 
items are discussed below under appropriate hcadinr;s . 

2- 10- 1. :.iechanical. The follm·r.Lng items Tmre noted concerning the 
construction of the equipment: 

(a) The micalex arm on the output coupling bar in the transmitter 
unit rubs against the right side of the Pulse Indicator . A 
clearance of at least 1/4 inch should be provided . 

(b) 'Ihe nut holding the clip for resistor R3C7 on the terminal of 
tha transmitter high voltage supply capacitor C-3O1 ··,as found 
to be loose. This method of mounting th~ r~sistor clip is 
unsatisfactory mechanically since the stud on the capacitor 
terminal does not provide sufficient bcarin6 surface for the 
clip . The resistor, i:;hen being inserted or rcmovad, ,-:ill, if 
movGd sid3,1ays, act as a lever and cause the clip to loosen. 
I t is difficult to tighten tho nut sine~ it is inaccJssible . 
After the nut is finally tibhtcn0d the c lip may or may not be 
in correct alignment since thv resistor cannot be in place 
during the process . It is reconnnandud that the clip b0 r0movcd 
from tha capacitor terminal and mountad on a SJparate insulated 
support. 

(c) More care should be taken in packing the transmitt.'3r oscillator 
grid inductors for shipment . Upon r-.Jceipt of th:; present 
equipm~nt, on~ coil in the gra0n band and one coil in tho blue 
band '173r3 so badly bent that upon installation they ;·rcre found 
to touch t.he aluminum tuning disc . 

(d) Some of tha cylindrical stand- off insulators vrhich form part 
of the Remote- Relative S:-:itch S1O2 in the control unit -ere 
found to be cracked . The cause of this damage ,:-as not dis
covered. 

(c) The studs vnich form the terminals of the overload relay K3O2 
became loose in their mounting base ,·men an a ttcmpt •as made 
to disconnect th0 external int0rconnccting loads from the relay. 
This occurred because the entire t0rrninal including the stud 
r 0tatcd TThen the nuts holding the cxt~rnal loads to th3 studs 
v,ere tightened . These t3rminals should be modifi3d to pr:!v.-:nt 
t11is condition. 

(f) The pla tc upon 7rhich thc fuse clips ar3 mounted is s:icurad to 
the insid,:i back of the supply lino switch box by L1eans of thr_,c 
scr,ms Tlhich ar-:i tapped into the box. The thr.3ads on the upper 
of the thl--.Jc holes became stripped . The m,;tal into which those 
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holes are tapped should be rnade thicker to preclude .further 
stripping of the threads . 

(g) The side and back shields of the transmitter are secured by 
means of captive thurab nu.ts . The nuts fit on threaded studs 
ir1hich are screwed into the frame of the transmitter . The 
inner ends of the studs are staked. However, the staking 
proved ineffective in one instance since one of the studs 
unscrewed ,7hen the thumb nut was loosened . 'Ihe staking 
should be improved. 

(h) There is an excessive amount of tubing in the thermostat 
circuit in the base of the antenna. The excessive tubing 
has been formed into a coil and is without proper support. 
Vibration will cause fatigue and eventual breakage . If this 
excess tubing is essential to the operation of the thermostat, 
adequate support should be provided. 

(i) Oil is leaking out of the antenna pedestal through the oil 
gauge. Care should be taken during manufacture to tighten 
the oil gauge fittings properly. 

(j) The gears ·which drive the antenna control system in the 
control unit should be lubricated . ~nese gears are at 
..present unlubrica ted and showed considerable vrear. 

(k) 11Elastic .Stop Nuts 11 are used on the bolts which fasten the 
capacitors ClOl, Cl02 to the chassis of t he control unit . 
These bolts extend only part way through t heir nuts and 
since this type of nut depends for its locking action upon 
the fibre insert at the exit side of the nut, it is irn~erati ve 
that the bolt pass corapletely through . The bolts holding 
these capacitors should be made at lsast 1/h inch longer . 

(1) A number of the g3ars in the control unit are made of unplated 
steel. Since this material is subj ect to severe corrosion, it 
is recommended that these f;3ars be made of a suitable corrosion 
r2sisting material. 

2- 10- 2. Accessibility. The follov:ing itarus ''fer e notod concerning the 
accessibility of the componant parts for replacement or s0rvicings 

(a) It was found impossible to remove the shield cover ovor tha 
type 5U4G rectifiGr tube in th.J pulse indicator unit without 
first removing th:::: osc illoscop c inter lock svri tch . This 
inconvenience can b3 eliminat~d by suitable relocation of the 
switch or modification of the shield. 

(b) The capacitor CJOl is difficult to replace because the resistor 
clip mounted on one of the terminals cannot be readily aligned 
after a ne1, capacitor is installed. 
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2- 10-3 . Wiring. The following items 1:rere noted concerning the ,·Tiring 
in the equipment: 

(a) Lock washers should be used on the terminal screrrs on the 
terminal board TBJl. 

(b) The interconnecting cables betYreen the control unit chassis 
and the terminal boards at the back of the cabinet tend to 
catch on the panel securing brackets while the chassis is 
being withdrawn from the cabinet. The brackets referred to 
are those located near the inside front edge of the cabinet. 
The abrasion of the insulation due to this action 'rrill cause 
damage to the cable . It is suggested that guards be provided 
to prevent this chafing . 

2- 10- 4 . 'iveights and Dimensions. Table 12 lists the ,reights and 
dimensions of the transmitter, control unit and certain auxiliary apparatus . 

2- 11. MARKING. 

An examination nas made to determine the suitability of the 
nameplates and component markings. The results of these examinations 
are discussed belo;-r. 

2- 11- 1. Nameplates . Table 13 lists the information found on the 
nameplates of t he various units. The nameplate on the line sn itch is 
not in the form required by Naval specifications and does not state that 
this unit is a part of the Mod.el SC- 2 Radar Equipment . An appropriately 
worded Navy type nameplate should be provided. 

2- 11- 2. Component part Labels. A number of the component parts "rere 
found to be label led in an incomplete or unsatisfactory manner . The 
following items v;ere noted: 

(a) There are no markings on the resistors Rl05, Rl08, Rlll, Rll2 
in the control uni t to indicate the type numb8r or resistance 
value. Appropriate markings should be provided in accordance 
with reference (b). 

(b) The color code markings on the capacitor C350 indicate 2000 nun.fd . 
The instruction book states that the capacity of this component 
is 100 mmfd. This discrepancy should be corrected . 

(c) The transformers TJl 0 and TJll in the transmitter , Tl51 and TlS2 
in the control unit and the plate voltage transformer in the 
pulse indicator do not have nameplates . Nameplates should be 
provided containing the Lriformation required by paragraph 
2- 7- (1) of reference (b) . 

(d) The terminals on the transform8r Tl51 are not numbered. This 
omission makes it diffi cult to connect this transformer and 
also i ncreases the difficulty of servicing the equipment . 
These tarminals should be numbered. 
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.. 
(e) The points at ,;rhich the antenna ped..::stal is filled ,;1ith or 

drained of oil and the points at which the pedestal and drive 
motor bearings 3re to be greased should be marked. A label 
on tha antenna drive motor should specify the Navy type 
number of the grease that is to be used. 

(f) An interlock is provided on the antcnna pedGstal which, v;hen 
opened, prevents the antenna from boing rotated by an operator 
at the control unit. The purpose of this interlock is to 
permit repairs to or adjustments of the ant3nna to be made in 
safety. A nameplate should be placed on the antenna pedestal 
adjacent to this plug to indicate its purpose and to ,.-,arn 
personnel to open the interlock before working on the antenna . 
The nameplate should be conspicuous and of such a n3ture that 
it vtlll not be obscured by w<Ja thcring or vrhen the pedestal is 
repainted . 

(g) The points on the antenna to which lines 2rc to be fastened 
for lovr3ring or hoisting opJrations arc IJ8.rked ''Sli."lg Here" . 
These markings have baen applied by stencilling them in black 
paint ov3r the grey paint Yri th ir·hich th<3 an t2nna is finished . 
Attention is invited to the f~ct that the markings ,•rill be 
obscured when the antenna is repainted. 

2-11- 3. Symbol Designations. A number of instances were noted vrhere 
the marking of component parts required by paragraph 4-5-(1) of reference 
(b) had either been omitted or had been incorrectly accomplished. The 
following items were noted: 

(a) There is a discrepancy in the marking of two potentiometers 
in the pulse indicator. The condition is as follows: 

Symbol Designation on Chassis R326 
Resistance Marked on Potentiometer (ohms) 15000 
Resistance Listed in Instruction Book 22000 

R318 
22000 
15000 

In addition, the circuit diagram P776457 shows R326 and R318 
as f~ed resistors. The resistor R327, however~ is shown 
variable and in series with R326. Likewise the resistor R319 
is shown as variable and in series 1rith R318. 'Ihese discrep
ancies should be eliminated . 

(b) The resistor R328 is shoi'm on the circuit diagram of the · 
pulse indicator unit but is not present in the equipment or 
listed in the parts list. This discrepancy should be corrected. 

(c) Markings showing the symbol designation and the voltage and 
current rating of the fuses should be placed adjacent to the 
corresponding fuse holder in the supply line svtltch box. 

(d) A number of symbol designation in the transmitter and pulse 
indicator units are omitted and oth~rs are illegible. These 
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2- 12. 

items: 

2- 13. 

are not enumerated since such dzf2cts are likely to varJ from 
one equipment to the next. More care should be taken in apply
ing the markings . 

INSTRUCTION BOOK . 

An examination of the instruction book revaaled the follovring 

(a) The switch S307 on tha schematic diagram P7764757 is shown as 
normally open. It should b3 shovm as normally closed . 

(b) The switch S313 is listed in the parts list but is not present 
in the equipment or sh0Yn1 on the schematic diagrams . The 
switch S312 is listed in th3 parts list as a povrer s,"litch but 
is shown on schematic P7764757 as a door interlock snitch. 
These discrepancies should b3 correctGd. 

(c) The switches S105 and S106 in the control unit a re marked -:srith 
the Navy type number CG-24066 . The parts list speci.fies sflitches 
of Navy type CG-24013. This discrepancy should be corrected. 

(d) 'Ihe switch S111 in the control unit is marked 1 ampere, 125 volt . 
The parts l i st spacif'ies 3 amperes, 125 volts . Th~ disctepancy 
should bG cor rected . 

(e) Tha schematic diagram TT- 7661911 indicates that tho fuses in the 
line switch box are ahead of the switch. Since it would be 
difficult and dangerous to change fuses 1·rith the specifi ed 
connection, it is recoromended that th3 diagram be changed to 
show the fuses following the svci tch. 

(f) I t was found that Pages 39 and 40 had beer. omitted from the 
instruction book , 

RADIO FREQUENCY P0"1ER OUTPUT. 

Measurements 17ere made of the radio freeµ ency pm7er output of 
the transmitter . The procedure and results of the measurements are dis
cussed belovr. 

2- lJ- l. Measuring Equipment. The mzasurcment of the power output 
involved the determination of various quantities as follo-vrs : 

(a) Average Pm-rer. A special type of resistor '.7hich formed the 
inner conductor of a concentric transmission line was used as 
a dummy antenna for th.:,se power measurements . This \"ias con
nected to the output terminals of the transmitter through a 
section of slotted transmission line and an additional section 
(approximat~ly 10 feet) of 1- 5/8 inch 50 ohm concentric trans
mission line . 'Ihe s l otted line was placsd at the load end of 
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the transmission line. The slot in the line permitted the 
measurement of the standing 1';a ve ratio . A tuning stub 
located bet,7een the load and the slotted line permitted 
adjustment of the mismatch at the load. The resistor v,as 
water cooled and the pow-er being dissipated in it could be 
determined by measurement of the quantity of water flowing 
and the temperature difference bet-ween the ;,ater entering 
and leaving the load. Comparison of these results m th 
those obtained by calibrating the resistor with known values 
of 60 cycle pm7er then reveal ed the average r-f power . 

(b) Peak P01-rer. The peak povrer was determined by dividing the 
figure obtained for the average pm-rer by the duty cycle. 
This quantity, which is equivalent to 11Pulse length X Pulse 
Repetition Rate11 -vras measured by means of an NRL type 11Duty 
Cyclometer". 

2- 13- 2 . Porer Output at Various Frequencies . Table 14 lists the 
power obtained from the transmitter at van.ous frequencies. The foll orr
ing is a summary of this table: 

Freq Peak Power 
Mc/s Band KW 

182 . 8 Red 216 
192 . 2 Green 186 
197 . 9 Yellow 200 
215. 8 Blue 225 

2- 13- 3 . Effect of Coupling Control. The control 11 B11 on the front 
panel of the transmt ter 1.s labell ed 110utput Coupling" . Table 15 lists 
the data obtained during a test that ,vas mada to determine the effect 
upon power output by varying the setting of this control . Varying the 
setting of this control had relat ively little effect upon the peak povrer 
since the maximum value was 2 22 kr;r and the minimum value was 206 hr. 
It is to be noted that for each setting of' control 11 B" • the setting of 
the control 11c11 , the "Output Matching" control, was adjusted to obtain 
the maximum possible output. 

2- 13- h . Effect of Oscillator Plate Voltage Variation. Table 16 lists 
the data obtained TThen the plate voltage applied -Eo the oscilJa tor tubes 
was varied. The peak pOT·rer output variGd from 81 kw at 7 .5 kv to 216 kw 
at 15 kv. 

2- lJ- 5 . Effect of Oscil1a tor Tube Replacement . The pO":rer output 
measurem,ants ,"ere made nith Westi nghouse ty-pc 327A tubes in thG oscillator 
sockzts. Table 17 shows the power output obtained from a set of Eimac 
tubes as compared wit h the power output obtainzd from the ·westinghouse 
tubes . It will be seen that the average povrer outputs obtainGd from the 
t•r;o sets did not diff,3r substantially but that th-:; peak po,rer output of 
the nestinghouse tubes v,as 19% grea t0r than that obtained from the 
Eimac tubes . 
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SUMMARY OF DEFECTS A.HD RECOMMENDATIONS. 

The defects encountered during the tests of the 1.lodel SC-2 
equipment are summarized below. The numerals in parenthGsis pr0cGding 
each item rcf3r to the paragraph of this report in ~hich the itom is 
discussed at grcat~r length . Tho r~lativc order of listing is not 
indicative of the relative importance attached to the item. 

2- 14- 1 . (2- 3- 2) 7foen povrer ,ra.s applied to the equipment after it had 
been allowed to remain idle in an atmosphere of high humidity, arcing 
occurred inside the transmitter. Because of this arcing, normal operation 
could not be obtained until three minutes had elapsed. Three minutes 
elapsed time ,~as also r equired for the Model SC- 1 equipment before normal 
operation vras obtained after the equipment i-ias exposed to approximately 
the same conditions. 

2- 14- 2. (2- 4- lb) The coupling jack J30JA became loose when the trans~ 
mitter was subjected to vibration . Steps should be taken to prevent 
this jack from being loosened by either shock or vibration. 

2- 14- 3 . · (2- 4- lc) The overload relay rattled ,,hen the transmitter ;,as 
subjected to vibration . This noise is likely to be annoying and it is 
recommended that the relay be modified to prevent it from rattling . 

2- 14- 4. (2- 4- ld) Several of the tabs holding the center of the 
oscillator grid inductors in the transmitter broke during the course 
of the tests . This damage was the result ei th3r of the vibration tGst 
to which the equi pment was subjected or of normal handling incident to 
the installation or replacement of the grid inductors. These inductors 
should be modified in such a manneT that they i,rill not be disrupted 
mien subjected to the rigors of the Naval Service . 

2- 14- 5 , (2- 4- le, 2- S- 2b, 2- 9- 4c, 2- 9- 4d, 2- 9- 4e, 2-9- 4f) The tube 
sockets provided for the type 327A tubes used in the transmitter oscillator 
are not mechanically satisfactory. The present :t,ype of socket should be 
replaced by a type vrhich ,:ill prevent the tube from shifting its position 
in the socket and 1·•hich vrill permit the tubes to be installed and removed 
without damage to their electrode seals . 

2- 14- 6 . (2- 4- lg) The top of the case of the transmitters high- voltage-
supply filter capacitor CJOl should be mad8 more rigid. At pres:-mt, the 
caramic insulators mount.Jd on the top of the capacitor are not adequate]zy" 
supported and ther efore oscillatz ~Tith r3spcct to Gach othor nhen the 
equipment is subject3d to vibra tion. It is probable that this oscillation 
will cause failures of this capacitor. 

2- 14- 7, (2- 4- lh) The variable transformer by which the oscillator 
tube filament voltages of the transmitter are controlled should be 
modified to reduce the excessive play in the brush rigging . 

2- 14- 8. (2- 4- 2a , 2-4- 2b) When the antenna was subjected to vibration, 
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various parts oscillated excessively as a result of mechanical resonance . 
Breakage occurred at several points as a result of vibration. It is 
recommended that the antenna be so modified to prevent these failures . 
It was not determined whether the large displacements resulting from the 
mechanical resonance will change the antenna pattern sufficiently to 
interfere with the operation of the equipment . 

2- 14- 9 . (2- 5- 2a) The angle brackets holding the transmitter jacks 
JJOlA and JJOJA became loose when the equipment was subjected to shock. 
These jacks should be secured in a manner that will preclude their 
loosening during shock . 

2- 14- 10. (2- S- 2c) Because of the large deflection of the top of the 
transmitter unit Vlhich occurs ,1hen this unit is subjected to shock, care 
should be taken to provide three inches of clearance around this unit 
when it is installed . The installation drard.ngs should indica ta that 
this amount of clearance is required. 

2- 14-11 . (2- 5- 2d) The thumb nuts by u-hich the side and back shields 
are held on the transmitter l oosened -rrhen the equipment was subjected 
to shock . It is r ecommended that the thumb nuts be replaced by a more 
eff ective type and that the auxiliary bolts b3 eliminated . 

2- 14- 12 . (2- 8a) It y,,as found that the antenna rotation control system 
has 35 minutes backlash . This amount is not considor~d excessive . 

2- 14- lJ . (2- 8b) The label 11RR11 .for control 11J11 on the front pan2l of 
the 6ontrol Unit should be replaced by the label 11 IFF11 , 

2- 14- 14 . (2- 9- la, 2- 9-lb) Several non- Navy type resistors are used in 
the Control Unit . These should be replaced by resistors that conform to 
Navy specifications . 

2- 14- 15 . (2- 9- le) There is a discre::_:,ancy betne,m the actual pow-er 
dissi pation rating of the resistor s Rl71 and Rl72 and the power dissipation 
rating listed in the instruction book. The discropancy should be corrected . 

2-14- 16 . (2- 9-ld) R~sistor R102c, 0.m.ich is no,, support-1d on V-shaped 
clips , should be adoquat3ly supported. A more satisfactory modification 
would be to substitute a ferrule type wi.re- Y;ound resistor for the present 
non- Navy type resistor. 

2- 14- 17 . (2- 9- 2b) The case of the capacitor C302 in the transmitter is 
leaking oil . Thi s case should be made oil tight. 

2- 14- 18 . 2- 9- 2c) One section of filter capacitor C301 in the transmitter 
uni t developed an internal short circuit during the course of the tests . 
The other section subsequently failed TThen subjected to a d- c test potential 
of a lower value than Naval specifications require it to ~rithstand. It is 
recommended that further investigations be made to determine the suitability 
of this type of c-.apar.itory for use in the Model SC- 2 equipment . 
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2-14- 19. (2-9- 2d) The common terminal of capacitor C303 snould be 
marked to indicate that it is the common terminal. The capacitor 
should be provided mth an oil-tight case. 

2- 14-20. (2-9-4a) 'With the primary voltage adjusted so that the front 
panel filament voltmeter indicated the specified value, the rectifier 
filament voltage was found to be less th~n the five per cent tolerJnce 
specified by the tube manufacturer . It is recommended that the filament 
transformer be replaced by one that will provide the correct rectifier 
filament voltage . 

2- 14- 21 . (2- 9- 4b) Base clamps should be provided for the vacuum tubas 
in the ~ntrol Unit to hold them firmly in their sockets. 

2- 14- 22. (2- 9- 4g) The base on the pulse indicator oscilloscope tube 
was found to be loose. This condition indicates either that the bases 
of these tubes are not cemented in a dur~ble mr.nnar or that the inspection 
of the completed tubes is faulty . The situation should be cJlled to the 
attention of the tube manufacturer vri.th the request that he make whatever 
improvement is necessary. 

2- 14- 23. (2- 9- 5) Refillable fuses are used in the equipment. These 
should be replaced by non- refillable fuses to conform with the latest 
decision of the Bureau of Ships . 

2- 14- 24. (2-9- 6) The oscillator plate vol~~ge variac in the transmitter 
unit should be modified in a manner necessary to prevent its brush holder 
from slipping on its shaft. The use of set- screv;s alone to secure this 
brush holder has not proved satisfactory. 

2- 14- 25 . (2- 9- 7a, 2- 9- 7b) The oscillator plate voltag3 supply trans
former of the transmitter does not halve insulation of a sufficiently high 
voltage rating to satisfy Navy specifications . The insulation rating of 
the rectifier is not clearly stated. Both transformers should be provided 
riith adequate insulation. 

2- 14- 26 . (2- 9- 7c) The case of the transformer Tl04 should be made leak
proof. Oil was found to be leaking out of the transformer . 

(2- 10- la) The micalex arm of the transmittcrt output coupling 
bar rubs against the Pulse Indicator . Ample clearance should be provided. 

2- 14- 27. (2- 10- lb) One of the clips for the resistor R307 in the 
transmittzr unit is mount3d on one of the st::i.nd- off insulators which 
forms part of the termimls of the capacitor C301. This method of support 
is not satisfactory since the bearing surface provided by the terminal on 
the insulator is insufficient and the clip is difficult to tighten. The 
resistor clip should be mounted on a separate support. 

2- 14- 28 . (2- 10- lc) The grid inductors for the transmitter oscillator 
should be packed for shipment in a manner that will prevent their being 
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damaged during shipment and storage . 

2- lh- 29 • (2- 10- ld) Attention is directed to t~e fact that certc.:n 
stand- off insulators ,"hich form a part of the s,·,i.. tch S102 in th\c, Cor t.rol 
unit were found broken. It is possible that anti- stress ,:rashers uf a 
more effective type are needed to orotect the ceramic parts of this 
S"'"itch. 

2- 14- 30. (2-10-11) The unplated steel gears in the Control Unit 
should be replaced by gears that will be resistant to the corrosive 
action of a moist sea a t."'losphere. 

2- lh-Jl • (2-10-2c:.) The c" c.eld cover on U1e tJpe .5U4G vacuum tube in 
the Pulse Indicator Unit s1101.:.ld be !ne.de more conveniently removable . 

2- lh-32 • (2-10-Ja) Lock ·:;a3hers should be provided or. the terminal 
screws oi the terminal board 7BJ1. 

2- :U.:.--33. (2-10-Jb) It is s1;ggested that guards be rrovided to protect 
t'b.:, ir. i:,crconnectir,g -:-'\ble in th~ Control Unit agaL-st the abrasion that 
oc~~urs ;rhen the eontrol Unit chassis is vr.ithdrar.11 fro~1 its cnbinet. 

2-lh-JL. (2-11-1) 'l'hz line sv·itch should be provided vd. th a suite.ble 

2--1~--J',. (2-J.J.-2E.) Several resistors in the equipment are not marked 
with resist,rnc.o ,alue or t,;ype number . A9propriate markings shot.ld be 
rrovid.~d. 

2-Jli -35. (2-l:'..--20) There is a discrepancy bet,reen the capacity marking 
o::-i the car,acitor C350 an1 the c 9acity listed in the instruction book. 
'Thi~ discre?ancy should be corrected. 

2-l h- 37 . (2- ll- 2c) Nameplates have been omitted from several transformers 
in the equipment. Suitable nameplates should be provided on all transform~rs. 

2-lh-38 . 
numbered . 

(2- ll-2d) The terminals on the transformer Tl.51 should be 
These numbers should al~o appear on the schematic diagram. 

2- 14- 39 . (2- 10- le) The terminal studs on the transmittzr overload relay 
loosened ·men an attempt '-'las made to disconnect the relay leads . Steps 
should be taken to prev3nt these studs from loosening. 

2- 14- 40 . (2-10- lf) The threads in ono of the bolt holes in the lino 
switch box became stripped during the tests. The metal into ~hich Lnese 
holes are tapped should be made of sufficient thickness to prevent the 
threads from stripping . 

2- 14- Ll . (2-10-lg) rne st~ds for the transmitter sid~ s~iclds should be 
staked or other;'Ti.se sccur'Il to -:,revent them from being accJ.dentally unscrewed 
from the transmitter fra~c. 
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2-lh- 42. (2- 10- lh) The excess thermostat tubing in the antenna pedestal 
should be ~ither eliminated or adequately support2d and clamped. 

2- lh- 43, (2- 10- li) Oil ,vas found to be laaking out of the antenna 
pedestal around the oil gauge fittings. Care should be taken during 
manui'acture to tighten these fittings sdcurely. 

2- 14- 44 . (2-10- lj) The antenna control system gears in the Control 
Unit w-ere found to lack lubrication. Proper lubrication should be 
applied to the gears du.ring manufacture of the equipment . 

2-14- 45 . (2-10- lk) The bolts holding capacitors ClOl and Cl02 should 
be made sufficiently long to extend completely through the "Elastic stop 
Nuts" by which they are secured. 

2- lh- 46. (2- ll- 2e) Suitable lubrication instruction labels should be 
fastened to the antenna pedestal and antenna drive motor . 

2- 14- 47 . (2- ll- 2f) A label should be fastened to the antenna pedestal 
to warn operators to open the interlock switch before working on the 
antenna. 

2- 14- 48 . (2- ll- 2g) Attention is directed to the ease with which the 
11Sl ing Here11 marking on the antenna can be obliterated. 

2- 14-49 . (2-11- Ja) There is a discrepancy in the chassis markings for 
resi stors R326 and RJ18 of the pulse Ihdicator. This discrepancy should 
be eliminated . 

2- 14- 50 . (2- 11- Jb) Resistor R.328 should be eliminated from the pulse 
Indicator schematic diagram since no such resistor appears in the unit. 

2-14- 51 , (2- 11- Jc) The fuse holders in the line sw1.tch box should be 
marked with the current and voltage ratings of the fuses to be employed 
and v.ri.th appropriate 11Symbol Designations11 • 

2- 14- 52. (2- 11-Jd) A number of "Symbol Designations" have been omitt•8d 
and others are illegible. More care should be exercised in applying 
these markings. 

2- 14- 53 • (2- 12 , a, b , c , d, e, f) There are a numbar of discrepancies 
in the I nstruction Eook . These should be corrected . 

2- 15. CONCLUSIONS . 

The results of the tests conducted on the Model SC- 2 equipment 
lead to the following conclusions . 

2- 15-1. The equipment operated satisfactorily over a wide range of 
ambient temperature and relative humidity. In the absence of specifica
tions governing the parmissible variation in emitted frequency and power 
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output vrith temperature and humidity no conclusions relative to these 
variations can be included. 

2- 15- 2 . The transmitter suffered only slight damage when subjected 
to vibration. The antenna , ho-v•ever, was severely damaged by vibration 
and must be strengthened or otherwise m0difi9d before satisfactory 
service can be expected . 

2- 15- 3. The equipment suffered only r;in---:r ds.mage when sub.jected to 
shock . If the conditions leading to tltase rl _I.':- iculties are corrected, 
the equipment can be expected to vrithst..i.rn1. r;:!n:::k. This conclusion assumes 
that the equipment ·vrill be installed corTw: ':,ly, especially 1•.ith respect 
to the top shock mount of the transmitter . 

2- 15- 4, A number of component parts req11ire improvement either mechanic
ally or electrically . Particular attentiori should be given to the 
following transmitt er components : the oscillator tube sockets , the high 
voltage filter capacitor, the filament and high voltage transformers of 
the high voltage rectifier . 

2- 15- 5 . The Model SC- 2 Transmitter and C ')ntrol Unit differs only 
sli ghtly in construction from the corresponding units of the J'lodel SC-1 
~uipment . 

- 2 - 21 
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Table 1 - Section 2 

Model SC- 2 Radar Equipment 
Variation in Ambient Temperature 

Amb Rel Power Output Oscil lator Duty 
Time Temp Hum Fr eq. Aver. Peak I 

(~) 
Cycle Fil. 

Hour (oc) (%) (Mc) (Watts) (Kw) (~) .J& (Vol ts) --
0845 25 30 214 .2 13 . 5 l.i8.2 10.30 10. 10 .0280 10. 80 

0900 50 8 214.2 13 .1 46.0 10. 29 10 .20 .0285 10. 79 
0915 50 8 21.1.~ . 2 13.3 46. 7 10. 28 10.20 .0285 10.70 
0930 50 8 214 .2 13 . 4 Li.1 .4 10. 28 10. 10 .0283 10. 70 
0945 50 8 214 . 2 13 .3 47 . 4 10 . 25 10 . 10 .0281 10.65 
1000 50 8 214.2 13 . 4 47.8 10. 22 10.10 .028o 10.62 

101'5 35 10 214 . 2 13 . 4 47.8 10 .25 10.10 .0280 10.62 
1030 34. 5 11.5 214. 2 13 .4 48. 7 10.25 10.10 .0275 10. 70 
1045 35 10 214 .2 13 .5 49 .1 10. 25 10.25 .0275 10. 70 
1100 35 10 214 . 2 13.5 48. 2 10. 25 10.25 .0280 10.70 
1115 35 10 214 .2 13 .6 48.6 10. 25 10.25 .028o 10. 70 

1130 20 23 214 .6 13 .6 48. 6 10. 28 10.25 .0280 10. 75 
1145 20 23 214 .6 13 .6 48. 4 10 . 28 10.25 .0281 10. 79 
1200 20 16 214 .6 13 . 9 49. 6 10.3 10.25 .0280 10. 80 
1215 20 16 214 . 2 13. 7 48. 9 10 .29 10. 25 .0280 10. 79 
1230 20 16 214 .2 13 .7 48. J 10. 29 10.25 .0285 10. 19 

1300 o.o 214.J 14.1 47.0 10 .31 10.25 .0300 10. 81 
1315 o.o 214 .4 14.0 49 . 4 10.32 10.30 .0282 10. 85 
1330 o .o 214 . 4 14.0 50 .1 10.30 10. JO .0280 10. 90 
1345 o.o 214 .4 14. 0 50.1 10.25 10. 40 .0280 10. 90 
1400 o .o 214 . 4 13.5 50.1 10. 20 10. 40 .0270 10. 90 
1415 0 .0 214 .5 13. 2 51.0 10.15 10. L.o .0260 10.90 

1430 20 16 211 . 5 13 .2 51.0 10.15 10. 45 .0260 10. 90 
1445 20 16 214 . 4 13. 9 49-7 10.25 10. 40 .0280 10.82 
1500 20 16 211 .4 14.0 50 .0 10.30 10.30 .0280 10. 81 
1515 20 16 214 . 4 lL. .O 50 .0 10.30 10 .30 .0280 10. 81 
1530 20 16 214 .4 14 .1 48 . 7 10. 30 10.25 .0290 10. 80 
1545 20 16 214.4 14.2 50 .0 10.30 10.30 .0285 10. 79 
1600 20 16 214 .4 14. 5 50 .0 10.30 10.30 .0290 10. 80 

Supply voltage applied to equipment was maintained constant at 115 volts. 
The t ransmitter, control unit and line transformer ~2re includGd in this 
test. 
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Table 2 - Section 2 

Model SC-2 Radar Equipment 
Variation in Relative Humidity 

Transmi tt3r Unit: Type CG- 52ABH 
Control Unit: Type CG-23ACD 

Transformer 

Amb Rel Power Output Osc . 
Time Temp Hum Freq . Aver. Peak Ip 
Hour (oc) fil (Mc) (Yfa tts) (K.r) (Ba) 

1015 40 20 214.2 13 .1 45 .2 10. 22 
1030 40 20 214.6 13 .o 45.6 10.20 
1045 40 20 214.4 13 . 1 47 .0 10.20 
1100 40 20 214.4 13 ,3 I+ 7. 7 10.18 
1115 40 20 214 ,4 13 .o 46.4 10.18 

1130 40 58 214 .4 12.9 47.1 10.18 

1145 40.5 97 214.4 12.5 46.4 10.18 
1200 40 97 214. 3 12.2 45.2 10. 18 
1215 40 96 2lh.3 12 . 5 46 .4 10.18 
1230 40 96 214.3 12 .4 45.1 10.15 
1245 40 96 214.25 12.5 45. 1 10 .15 

1300 40 48 214 . 25 12 .4 45 .9 10.15 

1315 40 21 214.3 12 .6 46, 7 10.17 
1330 40 20 214 ,3 12 . 5 45.5 10.17 
1345 39 20 214.4 12.8 47 .0 10.17 
1400 40 20 214 ,4 12 , 7 47. 6 10.17 
1415 40 20 214.4 12 . 6 46,5 10.17 

Oscillator plate voltage: 10.1 Kv. 
Voltage applied to equipment: 115 volts . 
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Duty 
Cycle Fil 
fil_ (Vol ts) 

.0290 10.80 

.0285 10.80 

.0280 10.79 

.0280 10. 79 

.028o 10. 79 

.0275 10. 70 

.0270 10. 70 

.0270 10. 70 

.0270 10.65 

.0275 10.61 

.0272 10.62 

.0270 10. 70 

.0270 10. 70 

.0275 10.70 

.0275 10. 73 

.0270 10. 70 

.0275 10.70 



• 

Time 

Amb 
Temp 
(oc) 

Equipment not 
1418 40 
1430 40 
1445 40 
1500 40 
1515 40 
1530 40 
Equipment was 
1545 40 
1548 40 

Table 3 - Section 2 

Model SC- 2 Radar Equipment 
Starting at High Humidity 

Rel 
Humid 

(%) 

Oscillator Line 
Current 
(Amps) 

energized . Hcatars in transmitt3r energized. 
20 
95 
97 
95 
97 
95 

svn tched on at 1.545. 
97 10. 2 10.1 9 .1 
97 10 .2 

Av1.3rag0 
Po7rer 

Output 
(Watts) 

12 • .5 

On applying plate voltage at 1545, arcing occurred in transmitt,Jr. It 
was necessary to operate 3 minutes c:t a reduced plate Yoltage (7 kv) 
before 10.1 kv could be applied without sparking. 

Line voltage = 11.5 volts . 
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Vibration 
Frequency 

(Cpm) 

690 

820 

900 

1000 

1200 

1310 

167.5 

Table Lr - Section 2 

Model sc-2 Radar Equipment 
Resonant Points Not~d During Vibration Test 

Corresponding 
Point on Plates Amplitude 

Part Vibrating No. 18 & 19 . (Inches) 

Top Center of Screen. G 3/16 

BG Matching Section and I 1/8 
BL Antenna. H 3/16 

Bottom Gen t.3r of Main J . 1/8 horizontally 
Frame 1/16 vertically 

Ends of Main Reflector K, L 1-1/4 

2/3 Distance from End of 
Main Reflector a, N 1/4 

Ends of Main Reflector K, L 1/2 

2/3 Distance from End of 
Main Reflector J..i, .N 1/4 

Top Center of ]Jain 
Refl ector 0 1/4 

Ends of Tuning Stubs for SC p. Q 3/16 

BL Transmission Line R 1/4 

Center of BL Reflector s 3/16 

Top of Two Center BL 
Radiators G 1/2 
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Table 5 - Section 2 

Model SC-2 Radar Equipment 
Variation in Line Voltage 

Line Duty R-F Osc . Line 
Voltage Line Freq . Cycle Fil. Ip Ep Curr. Yfatts 

Deviation Volts (He) (%) Volts (Ha) (Kv) Amps Inuut --
- 10% 207 210.6 . 045 9.6 14. J 11.4 4 .59 878 

210 210.65 .04l 9. 75 13 .o 12 .0 4 -75 888 
215 210.72 .03.5 10.0 12. 8 12 . 25 4 . 82 901 
220 210 .65 .OJO 10. 25 12 .8 12.6 Li . 96 904 
225 210.7 .02.5 10. 53 12 . 8 13.0 5.13 918 Normal 230 210 . 7 .0216 10. 79 12. 8 13 . 4 5 . 28 1001 Value 
235 210.64 .019 11.0 13 .0 13 .6 5-45 1056 
240 210.62 .017 11.2 12.7 lJ.6 5.62 1090 
245 210.6 .015 11.5 13.1 14 .1 5.83 1132 
250 210.61 .014 11.7 13 . 2 14,4 6 .08 1168 

+10% 253 210.61 .014 11.87 13 . 2 14-5 6 . 23 1196 

Note: Plate and filament voltages can be returned to correct value with 
variac adjustments even ,,hen line voltage is either 10% belo,-r or 
10% above normal. 

List of Units Included in the Above Test 

Unit 

Transmitter 
Transformer 
Line Svri tch DPST 
Pulse Indicator 
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Model 

SC- 2 
SC-2 
SC- 2 
SC- 2 

Type 

CG-52ABH 
Cat.#7467100 

A 

Serial 

13 
FX 

Cat.#72261 
13 



Control 
Designation 

R317 

S312 

R327 

E 

K 

D 

C 

B 

L 

H 

J 

F 

G 

.A. 

Control Marking 

Intensity 

Off -- On 

Focus 

Table 6 (Cont •d) 

Circuit Controlled 

PULSE INDICATOR 

Grid Bias Pulse Indicator 

115 Volt Circuit Pulse 
Indicator 

Accelerating Anode Voltage 
Pulse Indicator 

Control 
Calibration 

or Positions. 
Type of Control 

Potentiometer 

Off -- On SPST 
Svritch 

Potentiometer 

CONTROL UNIT CG- 2J;.cn 

Bearing Mark 

Local PPI S,•reep 

Off -- On Remote 
Bearing 

Relative True 

Controls Horn for Signalling SPST 

Polarity of Armature Voltage of DPDT 
Slewing Motor 

Parallels Remote Ind. with PPI 6P ST 

Determines Source of Energy for 5 Pole 2 Throw 
Differential Gen. Bl04 

Increase Dial Lights Brilliance of Vl03, Vl04, Vl05, Rl09 Poten-

0--130 Trans . Plate 
Voltage 

Relay Reset 

O• - 10• Manual 

R.R . on--Off 

,l.uto Manual 

CCW Off CTl 
Antenna Rotation 

Off On Pow-er 

Increase Indicator 
Lights 

Vl06 tiometer 

Primary of Poner Transformer 
in Transmitter 

Controls Relay KJ03 Momentary Push 
Button 

Controls Position of Rotor of Hand ';Theel 
Diff . Gen. 

Relay in IFF. SPST 

Slevring Hotor Field Excitation SPST 

Controls Polarity of Slewing J Ganged 
Motor Armature. Rl02.:.. , Rl02B(2),Potentiometer 
Rl02C Continuously 

Variable 
Controls Line Voltage & Strip 
Heaters, RCVR- Ind.&Ant.Ped. JP DT 

Brilliance of IlOl, Il02 

\.L 

RllO Poten
tiometer 
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Control 
Designation 

Table 6 - Section 2 

Model SC-2 Radar Equipment 
List of Controls 

Control Marking Circuit Controlled 

TRANSMITTER 

S308 A & B Grid Resistance Osc. Grid Resistance 

S301 Power 115V AC Input 

S305 Relay Reset Controls Relay KJOJ 

Control 
Cali.bra tion 

or Positions. 
Type of Control 

1-8 Ganged 
Switches 

On Off 
Double Pole ST 

Momentary Push 
Button Switch 

C Output Matching Impedance of Compensating Stub 0-100 Dial 
This controls the length of the compenJating st~b . 

A Oscillator Tuning Osc. Grid Inductance 0-100 Dial 
This varies the inductance of the osc. cir. by rotating aluminum discs with 
respect to the grid coils . 

Plate Shorting Osc. Plate Circuit Switch and 
Mechanical 
Linkage Safe-
Operate 

This shorts the osc. plate circuit to grouna m safe position and locks front 
doors closed and sides and back on when in the operate position;opens interlock 
svritch S311 in safe position. 

TJ09 Filament Voltage Voltage on Transmitter Tubes Increase 
This dial controls position of brushes on auto transformer. 

S302 Test-Operate Interlock Circuit Test Operate 
This DPST switch makes interlock circuit independent of Ep in test position. 

B output Coupling Coupling Bet.veen Filament and 0-100 Dial 
Transmission Line 

This varies position of filament coupling connector. 

DECLASSIFIED 



Circ . 
Sym. 

M301 

M302 

M.303 

MJ04 

Meter Range 

0-15 AC Volts 

D-C Milliamperes 
0-25 

D-C Milliamperes 
0-5 

Hours 0- 99999 
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Table 7 - Section 2 

Model SC- 2 Radar Equipment 
List of Meters 

Meter Circuit 

Filament Voltage 

Plate Current 

Grid Current 

Filament Circuit 

Meter Dial Marking 

AC Volts U. S.N. Type CG-22080 
General Electric 
made in U. S .A • 
Type A0-22 
Cycles 25- 133 

Model 8A022 
No . 4023 
N.P.60705 

D- C Milliamperes 
u.s .N. Type CG- 22054 
General Electric 
Made in u.s.A. 
Type D0- 41 Model 8D041 

No. S6514 
N.P. 63807 

D- C Milliamperes 
u.s.N. Type co- 22050 
General Electric 
Made in U .s.A. 
Type D0- 41 :Model 8Do41 

No. V3108 
N.P. 63807 

Hours 
General Electric 
Time 1Jeter 
Model 8KT8E3 110 Vol ts 60 Cycles 
u.s.N. Type CG- 22289 
Made in U.S.A. 



Table 8 - Section 2 

Model SC-2 Radar Equipment 
List of Vacuum Tube Potentials 

Filament 
Voltage- Volts 

Circuit Tube Panel 
Symbol Type Actual Meter Rated Circuit 

V301 GL8020 4.59 10. 8 5.0 Transmitter Rec t ifier 
V302 GL8020 4.59 10.8 s.o 11 II 

VJOS 327A 10. 49 10. 8 10.5 R-F Oscillator 
VJ06 327A 10.50 10. 8 10.5 11 11 

V307 327A 10.so 10. 8 10.5 II ti 

V308 J27A 10,49 10.8 10.s ti II 

The filament voltages were measured with zero plate voltage . 
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]use Mount 
Marking 

Cir . Cir, 

Table 9 - Section 2 

Model SC-2 Radar Equipt1ent 
List of Fuse Currents 

Size Rating 
Inch on Fuse 

Operating 
Conditions 

Amps 
Symb. # Symb. Amps Volt Di a . Leng . Amp. Vol t Vol t Surge Nor . -- - -- -- --

TRANSMITTER 

FJOl R FJOl 20 250 9/32 2 20 2~ 112 lh. O 8.35 

FJ02 R F302 20 250 9/32 2 20 250 112 14.0 8.35 

Note: Transmitter stops operating when F301 or FJ02 are removed. 

CONTROL UNIT 

FlOl R FlOl 40 250 lJ/J.6 3 40 250 115 13 .8 ~'-7 . 75 

Fl02 R Fl02 40 250 13/16 3 40 250 115 13 . 7 ➔f-7 . 90 

Note: Transmitter stops operating when FlOl is removed. 
Transmitter stops operating when F102 is removed. 

Main Line SWitch - No Cir . Symb . 
R 13/16 5 20 600 440 3 .• 6 -3}2 . 6 
R ---- -- 13/16 5 20 600 440 J .6 *2 . 6 

Note: Transmitter stops operating when either fuse is removed. 

Fuse 
CircuH 

Transmitter 
Line Fuse 

Transmitter 
Line Fuse 

Line Fuse 

Line Fuse 

Main Line 
Main Line 

~~ Does not include current requirement of receiver, antenna , or indicator unit . 
# Nin this column indicates non- refillable type fuse. R indicates refillable 

type fuse . 
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Circuit 
Symbol 
T302 

T304 

T305 

T306 

T307 

Table 10 - Section 2 

Model SC-2 Radar Equipment 
List of Trans.formers 

General Electric 
Transformer Primary Connections 

Line Volts Lines On Sec. Volts Sec . Anp. 
115 1 & 2 6250 .056 RMs 
115 1 & 3 3050 • 056 filtS 

115 1 & 4 2600 .056 RMS 

Schenectady, N. Y. Made in USA 

General Electric 
Trarn:;fomer 

Cat. 686NO KVA .350 
12 • 5 I{V IUS • CYC • 60 

Volts 115 FRI. 6250 3850/2600 Sec. 
Diagram M7466143PTI Pat. CG 30872 

General Electric 
Filament Transformer 

cat . 68Gll2 
PRI.V. 115 Sec. V. 11.5 CYC. 60 

KV- A •• lJO Insulation KU • 75 
M- 7465928-1 CG-30869 

NP52 986 Schenectady, N. Y. Made in USA 

Nameplate Inaccessible 

General Electric 
1 Filament Transformer 
Cat. 68Gll7 CG-30873 

PRI. V. 115 Sec. V. 11.5 
h'V-A . • 130 Insulation KV. 
M- 7465928-1 

CYC. 60 
.75 

Schenectady, H.Y. Hade in USA FX 

Ganeral Zlectric 
G Filament Transform~r 

Cat. 68Gll7 CG-30873 
PRI . V. 115 Sec . V. 11. 5 

KV-A .130 Insulation KV. 
M- 7465928- 1 

EX 

CYC. 60 
. 75 

Sch3nectady, U. Y. :{a.de in USA 
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TJ08 

T309 

T310 

T311 

Tl51 

Tl52 

Tl01 

Tl02 

DECLAss,F,eo 

Table 10 - Section 2 (Cont•d) 

General Electric 
0 Filament Transformer EX 
Cat. 68Gll7 CG-30873 

FRI . V. 115 Sec. V. 11. 5 CYC . 60 
KV-A • • 130 Insulation KV , .75 
M- 7465928-1 

Schenectady, N.Y. Made in U.S.A . 

General Electric 
Auto Transform~r 

Cat . 68G245 7.5 Amp Output 
CG-308730 CYC . 60 

Output .860 KV-A. Equiv. - - - KV-A. 
Volts. 115 90-130 

Diagram U.S. Pat . 2009013 

No Nameplate . 

No Nameplate 

No Nameplate 

No Nameplate 

The Adjustable Transf ormer 
VARIAC 

Trademark Reg. U. S. Pat 2009013 
GR 

GENF__,Tu\L RADI O CO. CAMBRIDGE, EASS. U.S.A. 

General Electric 
Auto Transformer il 

cat. 67G997 
Serial Cont 84613 CYC . 60 

Output .0234 KV-A EQUIV • • 00754 K'V-A 
Volts 115 Input 78 Output 
Diagram M7465908 u.s. pat. 

• 

• 



Tl03 

N.P. 
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Test 10 - Sec . 2 (Cont 1d) 

General Electric 
Filament Transformer 

cat . 68G64 
Pri. V. 115 /230 Sec. V. 6.3 CYC , 60 

KV-A .• 0095 Insulation KV • 75 
M- 7465909 
52986 Schenectady, N.Y . Made in USA 

General Electric 
Transformer Primary Connections 

Line Volts 
115 
230 

Lines On 
1 & 4 
1 & 4 

89621 Schenectady, 

Links Connect 
ltoJ &2to4 
2 to 3 

N. Y. Made in USA 

AZ 



Circuit 
Symbol 

K301 

K302 

K303 

Table 11 - Section 2 

Model SC- 2 Radar Equipnent 
List of Relays · 

General Electric 
Relay 

Model No. 12RG..,15FIN 
Volts 115 ,unps CY . 60 
Ext--

u.s. Pat . 
1576155 Made in 
2184342 USA 

GX 1083 Part Bulletin 
INST. GEI 1093 GEF2623 

General Electric 
Electric Reset 

Coil 
F. 3128881 

Volts 1 Hin . 
115 cycl'3s 60 
Resistor Cat. 

Ohms 
Schenectady, N. Y. !Jade in USA 

General Electric 
Instantaneous 

Overcurrent Relay 
Model 12PBC14B2N 

Type PBC Amps. 4 
Part Bulletin 

GEF 2337 
U.S . Pat. 

2029136 2029137 CX1500 
Made in USA 

General Electric 
Relay 

Model No . 12HGf1.15'.lnN 
Volts 115 Amps CY. 60 
Amps Part 31.llletin 

INST GEI 10930 GEF2623 
....... ....,. ........ ~ US Pat. 15V6155 Made in 

- ,.. 21843L~2 CX12 87 USA 
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Unit 

ST DP Switch 
cat. No . 72261 Type 

Table 12 - Section 2 

Model SC-2 Radar Equipment 
List of ·weights and Dimensions 

Overall Dimensions in Inches 
Heignt w1atn Dept.Fi Length 

14-1/2 9-.3 /4 5-3/8 
UA:t 

G.E. Transformer 60 cycles 7-13/16 8-7/8 20- J/8 
Ser. FX N.P. 79203 
Cat. 7467100 

Control Unit 19- 3/8 13- 7 /16 21-1/2 
Type CG- 23ACD 

Transmitter 62 20-3/4 20- 5/8 
Type CG-52ABH 
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Weight 
POU."ldS 

13. 5 

139 

126 

345 



Table 13 - Section 2 

Model SC- 2 Radar Equipmer.t 
Nameplates 

On Radar Transmitter 

Nameplate: 4 11 wide, 4-1/211 high: 
MODEL SC- 2 RADAR EQUIPMENT 

Supply: 115V 1 Ji 60 cycles Serial 2 
Equipment Consists of Accessories and the F'ollowing: 

1 CG-21ABU Motor-Dynamo Amplif ier Unit 
1 CG-23ACD Control Unit 
1 CG-46ABJ Radar Receiver-Indicator 
1 (-:,) Duplexing Unit 
1 CG-50 ABM Pre-Amplirier Unit 
1 CG- 52 ABH Radar Transmitter 
1 CG-55 ACC Plan Indicator 
1 CG- 55 ACD Plan Repeater Indicator 
1 CG-62060 Rece i ve~ Junction Box 
1 (,,) Antenna Assembly 

(,c) For Navy Type Nw.ibers see Instruction Book 
See Li cense Notice Inside 

NAVY DEPARTMENT 
Bureau of Ships 

Contr actor 
GENERAL ELECTRIC 

Schenectady, N,Y., Made in U. S.A . 
Contract Nl.L~ber Contract Date 

Nos . - 84613 April 21, 1941 

Nameplate: 3'1 wide, 211 high 
Type CG-52ABH 

Radar Transmitter 
Input 115 /1/60 10 Amps 1100 ,·;at ts 
31i5 Pounds Serial 13 
A Uni t of Model SC- 2 Radar Equi pment 

Manufactured f br 
Navy Department - Bureau of Shi ps 

By Contractor 
GENEPu-\L ZLECTRI C 

Schenectady, N. Y. , Made in U.S .A. 
Contract Number Contract Date 

Nos . - 8!.i.613 April 21, 19L~l 
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Table 13 - Section 2 (Contd) 

Model SC-2 Radar Equipment 

Nameplate: 3-3/411 wide, 2- 1/8t1 high 
PULSE INDICATOR 

FOR 
SC- 2 

OFF ON 
Intensity Focus 

Seria_l #13 

Namepl ate: 311 wide , 1/211 high 
Accepted by Navy Placed in Service 

1-1- 43 
See I nstruction Book Regarding Guarantee 

On Control Unit 
Nameplate: 311 wide, 211 high 

Type CG- 23ACD 
Control Unit 

125 Pounds S0rial 9 
A Unit of Model SC- 2 Radar Equipment 

Manufactured fbr 
Navy Department - Bureau of Ships 

By Contractor 
GENERAL ELECTRIC 

Schenectady• N. Y. , Made in U. S .A • 
Contract Number Contract Date 

Nos . 34613 April 21, 1941 

Nameplate: 2-3/411 wide, 1-5/811 high 
GENERAL ELECTRIC 

Transformer 
cat. 7h67109 

Cy. 60 
KVA 3.5 

Inst . GEI 710 I nside ;;[iring Compartment 
Serial FX 
U.S. pat . 
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Table 13 - Section 2 (Contd) 

Model SC-2 Radar Equipment 

Main Line Switch A 

Nameplate; 2- 1/811 wide, 2-3/,811 high (Irregular) 
The 

Trumbell Elec . 
Mfg. Company 

Type 
Cat . Number 

30 

Max. H.P . 
Max. H.P. 
Max. H.P. 
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72261 
Amp. 
600 
7- 1/2 

Plainville 
Conn., USA 

A 

2 Pole 
Volts 
600 D.C . 



Table 1h - Section 2 

Model SC- 2 Radar Equipnent 
Radio Rrequency Pm7er Output 

Power Output Duty Standing 
Freq. Aver. Peak Cycle Wave Control Settings 
Mc/s (Watts) (Kw) (%) Ratio A B C Band 

215 .8 31.5 225 .01.hO 0.51 50 .0 76.5 49.0 Bl 
215 .9 26 .1 T8'5 .01.hO o.59 50.0 33 .0 75 .5 ti 

212 .4 26.9 174 .0160 0.59 50.0 0 83 .8 II 

196.8 44 .2 196 .0225 0.82 50 .8 72 .0 16.5 Ye J. 
197 .0 43 .3 m .0220 0 .81 50.8 74 .0 16.5 II 

197-9 37 .0 200 .0185 0.81 58 41 9.2 11 

197 -9 39.1 m .0205 0.69 58 60 .6 3.5 II 

192 . 2 43 -9 186 .0235 0. 94 so 72 .5 53-5 Gr 

182 .8 43 .3 216 .0200 0. 90 84 66 .5 LJ .5 Red 
182.8 41.3 m .0200 0.82 84 66.5 49.5 11 

Osci llator plate voltage 15.0 ki lovolts 
~:iestinghouse Type 327A oscillator tubes 
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Table 15 - Section 2 

Model SC- 2 Radar Equipment 
Variation in R-F output with Setting of Transmitter 

Coupling Control 

Setting of Power Output 
Control Aver. Peak 

B C (Vfatts) (Kw) 

0 53 44.o 220 
5 55 43 .2 216 

10 53 .5 43 .3 216 
20 53.5 41.6 208 
30 54.0 41.1 206 
40 53 41.5 207 
so 49 Lrl .8 210 
60 48 .5 42 .4 217 
70 47 43 .0 215 
80 43 . 9 43 .3 222 
90 41.5 43.1 221 
96 Max 39 .9 42 . 6 213 

Oscillator Plate Voltage . 15 kilovolts 
Control A Setting - 84 
Band . Red 
Westinghouse Type 327A tubes . 

Duty 
Cycle 

(%) 

. 0200 

.0200 

.0200 

.0200 

.0200 

.0198 

.0199 

.0195 

.0200 

.0195 

. 0195 

.0200 

Table 16 - Section 2 

Standing 
·aave 
Ratio 

0.87 
0.87 
0.87 
0.87 
0. 87 
0. 87 
0 . 86 
0 . 89 
o . 86 
0.85 
0 . 86 
0 . 86 

Model SC-2 Radar Equipment 
Variation in Po•,rer Output of Transmitter 

with Oscillator Plate Voltage 

Oscil. 
Pl ate Pow-er Output Duty 

Freq . Voltage Aver. Peak Cycle 
McL'.Sec (Kv) (Watts) (Kvr) (%) 

182.4 7.5 9.8 81 .0120 
182.6 10.0 19.9 133 .0150 
182 .6 12.s 32 .2 185 .0175 
182 . 8 15 .• 0 43 .3 216 .020$ 

Control Settings A = 84; B E 66.5; C = 49 .5 
Red Band . 
·:restinghouse Type 327A tubes 
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Freq . 
1lc/s 

182.4 
182.0 
182 .J 
182.4 
182.4 
182 .4 
182 . 8 
182.8 
182 . 8 
182 . 9 
132.8 
182 . 8 

Standing 
wave 
Ratio 

0 . 86 
0 .90 
o.89 
o.89 



• 

Freq. 
Mc/S 

Table l7 - Section 2 

Model SC-2 Radar Equipment 
Effect of Oscillator Tube Replacement Upon 

R-F Povrer Output 

Pmwr Output 
Aver. Peak 

(Watts) (Kw) 

Duty 
Cycle 
_ill_ 

Standing 
'Have 
Ratio 

Control 
Settings 

A B C 

Eimac Type J27A tubes in Transmitter: Serial Numbers of Tubes: 
J2-3229; J2-J225; J2-J4833 ; H2-31529 • 

189.0 152.8 • 028 0.82 50 50 54 

Yiestinghouse Type 327A tubes in Transmitter: Serial Numbers of 
Tubes: D25276P; D25617P; D26056P; D25948p . 

188.5 41.7 181.5 .023 

Oscillator Plate Voltage• 15 Kilovolts 
Green Band • 
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0 .81 50 50 54 
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SECTION 3 

REPORT OF ELECTRICAL AND MECHARICAL TESTS 
OF THE MODEL SC- 2 PLAN POSITION INDICATOR 
UNIT, PREAMPLIFIER UNIT, .AND RECEIVER 
ThlDICATOR UNIT. 

Supplements: Graphs 
Tables 

Plates 1 to 6 
l to 4 

Reference: (a) Section 3 NRL Report R- 1931 of Oct. 16, 1942. 
(b) NRL letter~ BuShips C-S~7/3S(350 PER), of 

March 25, 1943. 
(c) ~"RL letter to BuSh~ps C-$67/36(350-PER) of 

April 8, 1943 . 
(d) BuShips specificat i ons BE 13A 659B. 
(e) Preliminary instruction book for SC-2 Badar equipment . 
(f) BuShips letter C-S67/36(sc) of Jan. 2, 1943 to NRL . 
(g) NRL letter C- S67- 5(sc) (350-PER) of July 24, 1943 . 

3-1 . Dates and Purposes of Tests. 

3-1-1 . The following tests were performed on the Medel SC-2 
Preamplifier Unit Type CG-50ABM serial No. 27, Receiver
Indicator Unit Type CG-46ABJ serial No. 97, and Plan 
Position Indicator Unit Type CG-55ACC serial No. 20 to 
ascertain compliance with Naval specifications and to 
determine its suitabi1ity for Naval Service. 

3-1-2. All tests were conducted between February 15, 1943 and 
April 15, 1943. 

3-2. Index to Section 3. 

Subject Paragraph No. Page No . 

Dates and Purp&$es of Tests 
Index to Section 3 
Weights and Dimensions 
Overall Selectivity 
Sensitivity 
Effects of Shock 
Effects of Vibration 
Effects of Inclination 
Video Fi delity 
Image Rejection Ratio .and Intermediate-

Frequency Rejection Ratio 
Nameplates and Component Marking 
Controls and Tuning Systems 
Effects of Temperature Variation 
Effects of Humidity Variation 
Tube List 
Corrosion 
Instruction Book 
Effects of Line Voltage Variations 
Summary of Defects 
Conclusions 

- 1 -

3-1 1 
3-2 1 
3-3 2 
3-4 2 
3-5 3 
3-6 4 
3-7 7 
3-8 8 
3-9 8 
3-10 8 

3-11 8 
3-12 9 
3-13 10 
3-14 10 
:3-15 10 
3-16 11 
3-17 12 
3-18 12 
3-19 12 
3--20 15 
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3- 5 . 

reference plates 4 and 5 respectively. The value of 0.5 

volts of noise outuut was used as a sta.ridard out"Out with 

reduced gain control setting because the noise output with 

full gain, and the preamplifier connected was 0 . 9 volts, 

and no appreciable noise output was observed with the gain 

control setting at the mid- position of angular rotation . 

3-4-5. The following table gives the bandwiaths at two levels ani 

under the conditions described in the preceding paragraph: 

Inuut voltage ratios 
Plate db. Bandwidth in Mc . 

1 3 0 . 64 
6 o. 94 

2 3 0.76 
6 1.02 

3 3 0.90 
6 1.08 

4 3 0.78 
6 1.06 

5 3 0.72 
6 1.04 

Sensitivity. 

3-5-1. The instruments, equipment, and co!Ulections used for the 

sensitivity m~asurement were similar to those of the over

all selectivity measurement . Reference paragraph (3-4) . 

Measurements were made of tbe values of input voltage 

required to raise the output voltage to maint?in a. given 

ratio of total out~ut voltage to noise output voltage, and 

noise factor also was measured. Specific values and 

conditions are given in the following paragraphs . 

3-5- 2. At 200 Mc the values of input voltage necessary to raise the 

output voltage to 1.4 times th~ value of noise voltage were 

observed with the "Oream-plifier connected and with the gain at 

maximum as well as with the gain reduced as described in 

par agraph (3-4). Another me~surement was made ~ithout the 

preamnlifier and with the gain at maxi mum, as shown by the 

following table: 
Noise out- Signal out- Inuut 

Preamu. Gain Settings uut volts put volts microvolts 

in 
in 
out 

reduced 
mrucimUl!l 
maximum 

0 .5 0 .7 1.4 
0.9 1.3 l .4 
0 .35 .5 2 .4 
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3- 6 . 

3-4-3. Noise factor data was taken using a. range of input values 
of from O to 18 .5 microvolts a.t a frequency of 200 Mc using 
the preamplifi~~ with the receiver gain reduced, and ootb 
with and withoui; the -pream-plifier maintaining the gain at 
maximum . 

3- 5-4. factor were calculated: 

Preamp. 

The following values of noise 

Gain settings nandwidth Mc 
Equivi=ilent 
noise voltage 
rnicro•olts 

:Koise factor 
db 

in reduced 0 . 90 1.2 7 
in maximum 0 . 76 1.2 8 
out maximum 0 .64 2.0 14 

iffects of Shock . 

3- 6- 1. The receiver- indicator unit, and -prec1mplifier unit mentionec. 
in the sensitivity test, reference paragrauh (3-5), a.s well 
as the plan position indicator serial ifo. 20 type CG-55ACC 
were tested while operating to deteIT!line the effects of shock . 
All units were mounted together in their conventional positions, 
using both bulkhead ~d deck shock mounts on the plan position 
indicator tu1i t . The control unit was used for mechanical 
loading pUI1)0ses only , and had no external electrical connections. 

3-6- 2 . Insofar as practical the data. on effects of shock is divided 
into two 'P3rts, the first consisting of effects observed in 
connection wit~ the pream-plifier ana r eceiver- indicator units , 
and the second consisting of such observations of the plan 
position indicator . The discussion of the two parts is in 
paragraphs (3- 6- 3 to 3- 6- 15), and para.graphs (3-6- 15 to 3-6-19) 
resnectively, A discussion of shock mounts is includ€d in 
paragraphs (3-6- 20) end (3- 6-21). 

3-6-3 . The output of a General Radio Company signal generetor model 
804- B serial liio. 206 t.ras fed to the antenna terminal of the 
preamnlifier through 20 feet of packard cable . Thirty percent 
400 cycle modulation was used with a CA.r r ier frequency of 200 Mc. 

3- 6- 4. After tuning the preamplifier and receiver for maximwn 
deflection of the trace on the receiver- indicator cathode 
ray tube, the tuning controls were locked in position. The 
calibra.ting freo_uency coJ"ltrol was adjusted to give zero beat 
with the cryst.<>l , and this control wa.s locked in position. 
The receiver gain control was adjusted to give a deflection 
of about l/2 inch on the screen of the receiver-indicator 
CEithode ray tu'be due to thermal P.gitat ion and other noise 
voltages, and the outuut of the signal generfl.tor was adjusted 
to cause the deflection of the trace to be twice the amount 
it was for noise . The 11 CPlibrate minimum" control was adjusted 
at 2000 yards; the calibrate maximum control was adjusted Pt 
28,000 yards , a.nd these two controls IN'ere locked in uosition . 

- 4 - (Section 3) 
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3-6-5. Shocks were delivered as follow• : 12 from left, 12 from 
front, 2 more from left, 12 from back, 12 from right. 
Movement of the receiver-indicator was meesured using a 
pencil mounted in such a way as to follow the motion of 
the shock table. A piece of p?.psr was fa.stened to the top 
surface of the receiver-indicator unit, a.nd readings were 
taken of the distance from a zero mark designating the 
position at rest . The distances measured are the lengths 
of pencil trP..ce from the position at rest. After the twelfth 
shock, observa.tions of the pencil trace indicated that the 
equipment had moved, at each blow, an average of 0.9 inch 
to the right, and 0 .6 inch to the left relative to the t?.ble . 

3-6-6. After the thirteenth shock, which was the first one from the 
front, the range step f~iled to operate. This failure occurr~d 
at the same time as the range mP.rk corresponding to the step 
disappeared from the PPI unit cathode ray tube. The step 
was restored to the receiver-indicator cathode ray tube when 
the tubes in the receiver- indicator unit wm-e firmly seatea 
in their sockets. The trace was, at this time, observed to 
be intermittent in position. The deflection of the top 
surface of the receiver-indicator unit when struck from the 
front was found to be back about 1 . 3 inches A,nd forward about 
1.2 inches relative to the table. 

3- 6- 7. The following points were observed to strike when shocks were 
delivered from the front: left front bolt supporting left 
shock mount of left front pair of shock mounts struck PP! unit. 
Right front bolt supporting right shock mount of right front 
pair of shock mounts struck PP! unit . 

3- 8-8. At the inst8nt of the twenty fifth sh6ck, a transient increase 
in intensity was observed on the r eceivel"-indicator ca.thode 
ray tube. At the same instant, a similar transient was noted 
on the plan position indicator cathode ray tube . After the 
twenty eighth shock it was observed that there had been a 
slight shift in the frequency of the transitron oscillator. 

3-6-9. After the thirty-first shock, the trace on the receiver
indicator ray tube was distorted and shifted to the left 
edge of the cathode ray tube screen. The cathode ray tube 
was replaced, and the convent i onal trace was restored. 
Subsequent tests maae by the Electronics Section of the 
L~boratory disclosed no discrenancies in the functioning of 
the tube. After the thirty- third shock the range step on the 
receiver- indicator cathode ray tube screen was observed to be 
intermittent. After the thir ty- fifth shock the receiver
indicator trace moved down slightly . 

3- 6-10. After the thirty- sixth shock the trace was distorted and 
shortened to about a quarter of an inch. By strikixg V709, 
a 6AG7, the trace bece,me no r m?J.. While the equipment was at 
rest, and before the thirty-seventh shock, the d&pth of 
the range step decre~sed. 
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3-6-ll. A slight shift in the frequency of the transitron oscille.tor 

was observed after the thirty- seventh shock. After the 

thirty- eighth shock it w.s,s o'l)served that a pencil trP_ce 
on a sheet of -oaper f estened to the to-p surface of the control 

unit showed that the top surf~ce had moved back nbout 1.2 
inches, and forward about 0.6 inch relative t o th1-- table, 

3-6-12 . After shocks were delivered from the back of the equi~ment 

it was observed that bolts on the left shock mount of the 
left front pair of shock mounts ha.d struck the PP! unit. 

The same cond.ition was observed to exist for the right 
shock mount of the right front pair of shock mounts, the 
left one of the left rear pair and the right one of the 
right r ear pair. Observations made after the forty-fourth 

shock indicated a movement of the top surfc>ce of the receiver

indicator U."lit of about 0 . 8 inch to the l eft and about ooo inch 

to the right relative to the table . 

3-6-13 . After the forty sixth shock, it was observed that the transi

tron oscilla tor frequency hPd again shifted slightly. 

3-6-14. When the equipment was shocked from the right side two bolts 

on the left shock mount of the left rear pair of shock 
mounts struck the PP! unit. 

3-6- 15 . A list of shocks with the direction of shock, acceleration 

of the shock t able, and values of "ce.librete minimum11 and 
11 cEi l ibra.te maximum" with the values of output voltage of the 

signal genPrator required to maintPin constant deflection 

of trace on the receiver- indicator c?.thode r ay tube are given 

in te.ble (1) . 

3-6-16 . The following effects of shock were observed in connection 

with the plan position indica.tor , mounted as described in 

paragrRph (3-6-1) . 

3-6-17. The unit 11bottomed11 with each shock, showing too great a 

resiliency of the shock mounts. Bright flashings were noted 

on the cathode ray tube nine times during the test , although 

the equipment recevvrea after each shock. 

3-6-18. The equi pment failed three times during the test, once due 

to a type 212 tube coming loose from its socket, the secmd 

time due to a plate CEl.p coming off a 2X2 tube, and once due 

to the 6V6GT unb l an.~ing tube coming loose in its socket. 

3-6-19 . The pivot point of the trace moved six times during the test, 

in one case 3/811 , and at leest 1/811 the other five times . 
The intensity control became erratic after the 13th shock, 

but operated normally- Rfter the 15th . 
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3-6-20. Due to the "bottoming" of tl:e equiurnent on shock it received 
an excessive amount of transmitted shock a.nd the test was 
not indicative of its operation witn more suitable shock 
mounts. Further shock and vibration tests with U.S. Rubber 
-#4©IC and Portsmouth type shock mounts installed gave 
better results. Reference (g). 

3-6-21. The test showed the present shock mounts to be unsatisfActory, 
and replacemPnt of these mounts with some other type should 
be considered. Reference (g). 

3-7. Effects of Vibra.tion. 

3-7-1. The equipment wes tested to determine the effects of vibration, 
under conditions similar to those of the shock test. 
Reference p~re.graph (3-6). 

3-7-2. Vibration test of the receiver-indica.tor unit was run at 
frequencies between 900 and 2200 cycles per minute. A metallic 
11 clanking11 was heard at frequent intervals at a frequency 
of 1280 cycles per minute. The frequency was lo\o•ered to 
700 cycles per minute, and it was observed the t there was no 
excessive vibration of the cathode ray tube. 

3-7-3 . The test was run for two hours at various rates of vibration 
between 500 cycles per minute and 1900 cycles per minute, 
running for the most part, on or near one of the two resonant 
frequencies of approximately 700 and 1100 cycles per minute. 
It was observed that at about 1100 cycles per minute the 
preamplifier unit was rocking violently back and forth. The 
preamplifier was observed to rock from side to side at about 
750 cycles per minute. 

3-7- 4. The range settings did not vary appreciably during the test . 
The signa.l input vol tc>.ge to the preamplifier required to 
maintain a conste.nt value of trace deflection on the catmde 
rey tube was constant at 27 microvolts. 

3-7-5. The plan position indicator, when subjected to vibration as 
described in parA-graphs (3- 7_.2 to 3--7-4) was observed, as 
follows. 

3-7- 6. The resonant vibration frequency of 1100 cycles per minute , 
was maintained for a half hour to permit observations of the 
plan position indicator. 

3- 7- 7. Operation was not compl etely sf!.tisfactory. It was noted that 
the trece became blurred, due presumably to vibr~tion of the 
deflection coil or cathode ray tube. No electrical failures 
were noted during this test. 
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3-8. Effects of Inclination. 

3-8-1. The arrangement was the same as that of the shock test . 
Reference paragraph (3-6). 

3-8-2. The equipment was inclinded 45° to the front and r ear, and 
45° to the right and left at intervals of a f ew seconds over 
a period of about an hour. 

3-8-3. No discrepancies in the functioning of the receiver-indicator 
were observed. 

3-8-4. The shock mounts compressed so far as to almost 11bottom" 
lacking but 1/3211 in-both directions of roll. 

3-9. Video Fidelity. 

3-9-1. The video fidelity characteristic of the Master Plan Position 
Indicator was measured using a General Radio Company vacuum 
tube voltmeter type 726A serial No. 319, across the input at 
jack designation J2004, and a General Redio Company vacuum 
tube voltmeter tY1)e 726A serial :tfo . 628 was connected from the 
plate pin of vacuum tube of designation V2006 to ground. 

3-9-2. Video response data was taken with gain at maximum and at 
one-half maximum over a range of frequencies from 50 cycles 
to 2 Mc. The data ere plotted in -ple.te 6. 

3-10. Image Rejection Ratio and Intermediate Frequency Rejection Ratio. 

3-10-1. Conditions were similar to those of the overall selecttvity 
measurement . Reference parPgraph (3-4). 

3-10-2. No indication of output voltage ch~nge occurred with a signal 
of 20 millivolts at the image frequency, or at the interm&diate 
frequency. The test wes run at 200 Mc , and the results 
obtained with me.ximum g~in control setting follow: 

Preamplifier 

in 
out 

Image frequency 
re,jection 

greater than 83 db 
greater than 79 db 

3-11. Nameplates and component marking. 

IntermediFJte 
frequency rejection 

greater than 83 db 
gref'_ter the,n 79 db 

3-11-1. The form of the following sPmple metal narne~late is duplicated 
on the receiver-indicator unit, and on the preamplifier unit: 
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Type CG-55ACC 

Plan Position Indicator 

Input 115/1/60 5.2 amps 380 watts 

692 pounds serial 20 

e.,..unib of Moael sc ... 2 Bedar Equipment 

Manufactured for 

Navy Department Bureau of Ships 

By Contractor 

General Electric 

Schenectady, New York 

made in U.S.A. 

Bridgeport Works 

Contract Number Contract Date 

Nos 84613(NP9742) April 21, 1941 

3-11-2. Control labels and parts designations are provided by stenciling 
in some cases. The placement of designations is such as to 
facilitate visibility, but no panel illumination is provided . 

3--1~1.Controls and Tuning Systems. 

3-12-1. The locking knobs used with the controls operate but interfere 
with rapid manipulation of controls. 

3-12-2. A discussion of details in the various units follows. 

3-12-3. The tuning controls in the preanplifier unit operated 

3-12-4. 

__ ___,3-,r··~-

66!!£ 

properly, but the trimmers in it are unsatisfactory. Reference 
paragraph (3-19-4). 

In the receiver-indicator unit it was observed that the follow
ing controls operated properly; tuning, gain, 11 cal. max. 11

, 

"cal. min. 11 , power switch, calibrating frequency, vertical 
centering, horizontal centering, crystal on-off switch, 
astigmatism, brightness, focus, receive-calibrate switch, 
range switch, range setting, and dial light intensity. 

In the plan position in~icatbr; the·saiisfactory operation 
of the following controls was esta~lished: ?ilot light 
dim, brilliance, focus. range switch. It was observed that 
the mounting of the power switch was not secure, and the 
entire switch was free to rotate through an angle of approxi
mately 60 degrees. The electrical characteristics of the 
switch seem satisfactory. 

I a - 9 - (Section 3) 
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3-13. Effects of Temperature Variation. 

3-13-1. The electrical arrangement for the temperature test was 
similar to that of the shock test. Reference paragraph 
(3-6). 

3-13-2. At the start of the test the temperature was raised to 50 
degrees centigrade and held at this value for 2 hours. No 
overheating or other detrimental effects were noted during 
this part of the test, and observations of the electrical 
operation of the preamplifier unit and the receiver indi
cator unit were made as in the shock test, reference 
paragraph (3-6), without noting appreciable change in 
functioning of equipment. 

3-13-3. The equipment was subjected to a temperature of O degrees 
centigrade for two hours, with satisfactory operation. 

3-;l.3-4. A 11 cold start11 test was conducted. The equipment was turned 
off and with the heaters operating the temperature was 
lowered to minus 30 degrees centigrade. 

3-13-5. The equipment was turned on to check performance. A slight 
11 drag11 was noticed in the operation of the range crank on the 
receiver-indicator, 1ut the electrical functioning of the 
receiver indicator and preamplifier was satisfactory~ 

3-13-6. The defects observed in connection with the plan position 
indicator follow. 

3-13-7. The slewing motor would not operate the yoke mechanism due to 
the "stiffness" of the grease on the gears. 

3-13-8. The focus and intensity controls were both 11 frozentt, but 
all other controls OJ;erated satisfactorily and all electrical 
circuits functioned pro~erly. 

3-13-9. When the temoerature had risen to minus 20 degrees centi
grade, the slewing motor moved slowly. The equipment operated 
satisfactorily at minus 10 degrees centigrade. 

3-14. Effects of Humidity Variation . 

3-14-1. The electrical arrangement for the temperature test was 
similar to that of the shock test. Reference para.graph (3-6 ). 

3-14-2. The equipment was subjected to a temperature of 40 degrees 
centigrade with a relative humidity of 95% for two hours~ 

3-14-3. Operation of all units seemed satisfactory during this test. 

3-15. Tube List. 

3-15-1. The vacuum tubes used in eP.ch unit are listed below 
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3-16. 

3-15-2. Pream~lifier unit: 

Number 

GL446 2 
6X5GT 1. 

Total 3 

3-15-3. Receiver-Indicator unit! 

Receiver" Inc'licator· 

~ Number ~ Number 

954 1 6S11!"'7 5 
955 l 6K6 1 
956 2 6SK7 1 
7H7 3 6J5 3 
7E6 l 6AG7 2 
6AG7 1 5U4G 1 
6H6 --1. 5CP1 1. (cathode 

tota.l 10 

Receiver total 10 
Indicator total 14 

Receiver-Indic~tor total 24 

3-15-4. Plan Position Indicator unit: 

Number 

2X2 
5U4G 
6AG7 
6H6 

2 
4 
2 
1 
5 
2 
1 
l 
l 
7 
l 

total 14 

6J5 
616G 
6S17-GT 
6SN'7-GT 
6SQ,7-GT 
8V6-GT 
807 
12DP7 

total 
..J.. (Ca.thode ray tube) 
28 

Unit Total number of tubes 

Preamplifier 3 
Receiver-Indicator 24 
Plan Position Indicator 28 

Total for all Units 65 

Corrosion. 

tube) 

~16-1. Th€re was no evidence of e:vcessive corrosion, tlight traces 
being noticed on some of the bolt heads. 

3-16-2. There is no assurance that there will be no excessive 
corrosion in time. Reference paregraph (3-17-15). 

- 11 ~ (Section 3) DECLASSIFIED 

rey 



3-17. Instruction Book. 

The instruction book, reference (P) is comprehensive, and is 
considered suitable for its purnose. 

3-18, Effects of Line Voltage Variation. 

3-18-1. The equipment was tested for effects of line voltage variation . 

3-18-2. With volte€e variations of plus and minus 5% and plus and 
minus 10% the receiver-inaicator was observed to oP?rate 
satisfactorily, and with a 30i transient shift of iine 
voltage to recover satisfactorily in less than 10 seconds. 

3-18-3. The functioning of the plan position indicator unaer condi
tions of varying line voltage is considered extremely un
satisfactory. See Reference (b), and Table 2. 

3-18-4. The effects of line voltage variation on the electrode voltages 
of some of the tubes in the sweep unit are shown in table 3. 
The electrode vol ta.ges 1.,rere measured with a Precision A:,>parP.tus 
Coroora.tim va.cuum tube voltm@ter model EV-10 sf'rial Ko. 5158,. 
and the line voltage was measured with a Weston e .• c, voltmeter 
model 433 serif!l No. 29594. 

3-18-5. Further informa.tion regarding sweep lengths, focus, calibration, 
and intensity is given in taole 4. 

3-19. Summary of Defects. 

3-19-1. The defects are presented in the following order: the pre
amulifier, receivf'r-inclica.tor, 13,na finally the plan position 
indicator. 

3-19-2. The followin:e; information p;pplies to the preamplifier. 

3-19-3. No primer coati~ apnFars to h1we been provided on the aluminum 
-pPnel to fl.fford protect ion against corrosion. 

3-19-4. No stops are urovided for either of the two threaded rods 
driven by the trimmer knobs. and the cathode trimmer varia~le 
condenser rotor plate was forced off its mounting on thf rod 
by rotation of the knob. The pla.te trimmer has a. pair of nuts 
on the threaded rod which may have bern tightened together 
to prevent excessive withdrawal of the thre/3.ded. rod, but these 
nuts were separated from each other, a.nd aid not function. 
There are two other trimmer condensers in the unit, e.nd these, 
likewise, Pre not provided with sto-ps. All four rotor plates 
are provided with sheets of mica glued on to prevent electrica.: 
contact between rotor and stator -ple.tes, but it wc1s olJservro 
that two of the trimmers could be turned so far that the rotor 
-pla.tes touched the stator plates, ana the force thus applif'd 
pla,ced a strain on the contact fingers -provided for the type 
GL-446 tu'!)e. 

3-19-5. The lock kno~e proviaed on the two main tuning dials are not 
i.,ell placed, :md interfere with :rapici o-pE>ration of the die.ls. 
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3- 19-6. The grouna connPcticn for the rotor plate of each trimmer 
depende upon the elf'ctrical contP..ct of the thre?.ded rod in 
a tapped hole . An E'djustment is nrovicled for ea.ch trimmer 
to rna.inte.in firm grounc'l cont~ct, but the c!'l,tho~e <>nd plate 
trilllJllers vith knobs on the front panel have oil on the threads 
and on the rods , which gives no assurance of good electrical 
contact . 

3-19- 7. The circular laminated molded phenoiic coupler used to 
transmit rotation from the main tuning dials to the tuning 
condensers shows a tendency to warp. 

3-19- 8 . The power transformer is not potted ana sealed ana is in such 
a position thftt the covering of the windings makes contact 
with the i nsia e surfElce of the case of the preamplifier unit. 

3- 19-9. The shielded power cable to the preamplifier is supported 
by the conductors Bt both ends. Excessive stra.in is placea 
on the conductors, be~ause of the weight of the cable, and 
other trt=>nsmitted force. Provision of cHbl6 clanns would 
relieve tre strain on this cAble . 

3- 19-10. The following pa.r?.graphs reprPsent the results of an inspectior. 
of the subject receiver- indicator to determine whether or not 
the recommPndations of the NP.val Resee.rch L,bor?.tory submittef 
in reference (a,) heve oe.--n effective in this, the subsequent 
moael . The nu.rribers in parentheses rt>fer to p<>.rPgrapb numbers 
in reference (e) . -

3-19-11. (3- 27- 1) Locks have not 'been mount Pd. further from controls so 
as to prevent them from interfering with ouerflti cm of the 
control, 

~-19- 12. (3-27-2) There was no regrouping of controls. 

3-19-13. (~-?.7- 4) Sinie:le set screws a.re still usecl on control knobs on 
many of the controls . 

3-19- 14. (3-27- 5) Dial knobs hp.ve not been changed as sugge~ted, 

3-19- 15. (3-27- 8) Brass gears have some ~rePse on them, but this may 
not be aaequate to prevent corrosion. 

3-19-16. (3-27- 10) Loctl'll type tubes hcwe not rieen replaced b:,· octal 
or other approved types . 

3- 19-17, (3-27- 11) The a.corn sockets user! in the r - f section fire not 
approved . 

3-19-18. (3-27- 12) Only one tube clam~ has been used in the receiv~r-
indice.tor. This is on the 5U4-G. 

3- 19- 19. (3- 27- 13) Tube sockets are not identified on both sides. 
3-19- 20. (3- 27-14) One ceble includes wires hPving the same color coo·'d.r. 

3-19- 21. (3-27- 15) Switch shl'!ft is used as a ccble support. 

3-19-22. (3-27- 17) Peper markers are used on the wires. 
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3-19-23. (3-27-18) Interlock hgs not been provic, eel . 

3-19-24. (3-27-19) Method of mounting di~l lights appeP.rs to be 
Sfl-tisfactory. 

3-19-25. (3-27-20) No holes have been provicled for easy removal of 
the thre€ screws on the uncler sicle of the receiver chP.ssis. 

3-19-26. (3-27-21) No clamp is used on the 164 kilocycle. crystal, 
ancl the mounting is considerecl unsatisfactory. 

3--19-27. (3-27-24) Shi@lds over transformers are not .secured a.t thi:- top 
except by bowing pressure. 

3-19-28. (3-27-25) Not Pll com-ponents Pre me.rkecl. 

3-19-29. (3-27-26) Trflnsforl!lers e.na chokes Hrf- not pot ten. 

3-19-30. (3-27-27) The tl'Ulk coils 1703 P.n<' 1704 hPve not been wax cop.tea. 

3-19-31. (3-27-28) Resistors ana conaensers ha.ve been wa,:x:ed. 

3-19-32. (3-27-29) Conc'lenser ana resistor leRas h.ove bePn bent and 
solclered too close to the respective components. 

3;..19-33,. (3-27-30) No side ple.tes hPve been fastenecl by weaging . 

3-19-34. (3-27-~2) No temporary clf311lping hfls been used on permanent 
parts. 

3-19-35. (3-27-33) No burned wires were noted, how1wer, soldering was 
not of the highest quality. 

3-19-36. (3-27-34) Th€ i nterJ'llediP.te frequency slugs were arr.o nged to 
prevent short circuiting to the windings. 

3-19-37. (~27-35) Mic?. concleni:;ers h.ove been used extensively. 

3-19-38 . As shown by paragraphs (3-19-10) to (3-19-36) of t he present 
report, the recomrnen~Ptions of the NPval Resrarch 1Pboratory 
a-ppRrently have in me.ny cases, not 'been effective in this, the 
su'l)sequent model. 

3-19-39 . The following o'l)servations were made ,,,ith rega.ra to the subject 
rectDiv,:::r. 

3-19-40. Resistor R634 has bePn removed from th~ circuit. Connection 
is made to only one terminal of this resistor. 

3-19-41 . There wa.s insufficient cleP.re.nce between one terminP..l bo~.rd 
ancl chassis. CleRrPnc<" is c, esirable to prevent P.ccumulat ions 
of moisture. 
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TABLE l 

RESULTS OF SHOCX TEST 

Shock Calibration Calibra.tion Micro-volts 
No, From Acceleration Minimum, Yards Maximum, Yards In-put 

(Initial Settings) 2000 28,000 27 

1 Left 250 g 1900 2~.700 27 
2 ti 250 g 1900 27,800 27 
3 II 250 g 1900 27,700 27 
4 II 250 g 1900 27,700 27 
5 ti 250 g 1900 27,700 27 
6 rt 250 g 1900 27,700 27 
7 II 250 g 1900 27,700 27 
8 II 250 g 1900 27,700 27 
9 If 250 g 1900 27,700 18 

10 1' II 250 g 1900 27,700 18 
11 II 250 g 1900 27,700 18 
12 ti 250 g 1900 27,700 18 
13 Front 250 g 1900 27,700 18 
14 II 250 g 2000 2?,800 12 
15 " 250 g 1950 27,700 12 
16 II 250 g 2000 27,700 12 
17 II 250 g 1950 27,700 12 
18 ti 250 g 1900 28,100 32 
19 II 250 g 1900 27,900 32 
20 ti 250 g 1900 27,900 32 
21 II 250 g 1900 27,800 32 
22 n 250 g 1900 27,900 32 
23 II 250 g 1900 27,700 32 
24 11 250_ g 1950 27,700 23 
25 Left 250 g 1900 27,700 23 
26 II 250 g 1900 27,000 23 
27 Back 250 g 1900 27,700 23 
28 II 250 g 1900 27,700 23 
29 II 250 g 1900 27,500 23 
30 ti 250 g 1900 27,500 23 
31 II 250 g 1900 27,900 32 
32 ti 250 g 1900 27,900 32 
33 II 250 g 1900 27,900 32 
34 II 250 g 1900 27,900 32 
35 II 250 g 1900 27,900 32 
36 If 250 g 1900 27,900 32 
37 II 250 g 2000 27,900 32 
38 n 250 g 2000 27,700 32 
39 Rear 250 g None None 32 
40 Right 250 g 1900 28,000 32 
41 " 250 g 2000 28,000 32 
42 II 250 g 2000 27,900 32 
43 II 250 g 1900 27,900 32 
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TAELE 1 (Continued) 

Shock Cali'br?tion C?libr~ t ion Microvolts 

~ From Acceleration Minil:!W! Maximum Im,ut 

44 Right 250 g 1900 27,900 32 

45 II 250 e; 1900 27,900 32 

46 II ?.50 g 2000 27,800 32 

4.7 II 250 t; 2000 ?,7,800 32 

·"8 II ?50 e. 1900 27,700 32 

4! II 250 g 1900 27,700 32 

50 n 250 g 1900 27,700 ::i:2 

51 II 250 g 2000 27,800 32 

TABLE 2 
Variation of Swee-p Length ~nd Range Mark with Line voltage variation 

Sweep R?.nge 1, Variation fo Voltf'.ge Line 
Voltage 

(20 Mile Re.nge) 

104 
109 
115 
121 
126 

75 Mile R?..nge 

104 
109 
115 
121 
126 

200 Mile Rf.nge 

104 
109 
115 
121 
126 

Length in in. Mark in in . of s1 ·eep length Vari~ior: 

4-1/32 3-9/16 - 10.2 - 9 . 6 

4-7/32 3-3/4 - 6.2 -5 .2 

4-1/2 3-15/16 0 0 

L'-3/4 t1-l/8 +5 .5 +5.2 

4-13/16 4-1/4 +7.0 +9,6 

3-3/4 3-1/8 -9.0 -9 . 6 

3-15/16 ':3- 1/ .! _,,._. .5 -5 .2 

t<.- 1/8 3-5/16 0 0 

4-1/!- 3-13/32 +3 .0 +5 .2 

~-15/32 'Z-17/3?. +8.2 +9 , 6 

3-5/8 3-5/32 - 9 .2 _ , . 6 

3-27/32 3-9/32 -3 .9 -5 . 2 

4 .0 3-13/32 0 0 

4-7/32 3-1/2 +5 .·1 +5 .2 

4-;../a 3-5/8 +9.2 .,.9 . 6 
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3--20 . 

3-lg...42. Wires were solderecl to ends of three.ded rods. 

3-19-43 . ~.any components in i-f stages wer e inaccessible. 

3-19-44. A pigtail on one resistor in en i - f stage is longer than 

1/2 inch. 

3-19- 45 . PigtP.ils on some com~onents pre shorter thPn 1/8 inch . 

3-1 9-46 . The following informPtion Pnplies to the subject inaic~tor. 

3-19-47, MicP conaensers P.re used extensively. 

3-19-4 8. Soldering he.s been done so close to components thPt the 

sola.er Pctuelly touched the component. 

3-19-49. 'viring to some tube sockets we.s inaccessible . 

3-19-50. At sf'vere.l -ooint s wires were plPcea sC' ths,t t hey rt>sted · on 

sharp corners of terminal boRrds. 

3-19-51. A ceble restea on P. shP.rp corner of ? . metal power sup-oly 

shield . 

3-19-52. Wiring to resistors Pncl conc"lensers most of which were on 
terminal strips wt>s generfllly accessible, 1Jut somt'- of the 

wiring to co1!rponents not on terminP.l strips W?.s quite 

inaccessible. 

3-1g...53, Two leaas longer than 1 foot each were unsu~-oortea except 

at their ends. 

3-19-54. The mounting fingers for the selsyns were not counter 

balanced, and tightening the mounting bolts resulted in a 

flexing force on the bolt. The flexing force on the bolt 

was not present for the finger between the two selsyns, but 

this finger WA.snot of sufficient strength, Pnd was bent 

by force P.pplied to tighten the mounting bolt. 

3-19-55. Defects found in the plan -oosition indicator were described 

in reference (c) . 

Conclusions. 

3-20-1. The equi~ment, in general , fulfills · its purpose , and is 

considered with exceptions stated below, to be satisfactory 

for Ne.val shipbof!rc'! service . 

3-20-2. The variation in renge accuracy with line voltage variation 

ie considered excessive. Reference parPgraph (3-18). 
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3-20-3. The shock mounts are considere0 unsatisfactory for the purpose, 
and the use of either U.S. Rubber type 4O1C or Portsmouth 
shock mounts is reco~ended. Reference para.graph (3-6) . 
Reference (G). 

3-20-4. Further ~efects are stated in paragraph (3-21), and in 
reference ( c). 
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TABLE 4 

Effects of Line Voltage Variation on Length of $\.reep, Focus, Calibration, 
and Intensity 

Diste..nce from 
start of sweep 

Line Sweep to Cal. 
Voltage Length Spot Focus 

103 4.06 2 .875 very poor 
109 4.25 3.00 fair 
115 4.5 3.12 good 
121 4.75 3.15 fair 
126 '1.93 3.37 no aa.ta 

Percentege variation from conditions a.t 115 V 

Line Sweep 
Volta.ge Lengt~, 

-10 -9,7 
-5 ...,5 ,6 

0 0 
+5 .+-5, 6-:. 

+10 ~:ao,a 

Intensity 

Distance from 
cettter- or-- ·se ope 
tube • to ·sweep 
starting :point 

fair 1/16" 
lower 1/3211 

good Ca:i,i'br?.tion point 
brighter 1/32" 
vezy intense 1/1611 

CA.l, Spot 
Distance 

.... a.o 
- 4 .0 

0 
1.0 
8,0 

• 





TABLE 3 

Tube Electrode Voltage Varia.tion with Line Voltage 

Master PPI Sweep Circuit 

Applied Voltr;,.ge 
% Variation from 115 v 

Vp.cuum Tube: 

TyJ:ie 807 Sweep .A.rrrplifier Tube 

Pla.te 
Sere-en 
Ca.thode 
Grid 

Type 6V6GT Swee~ Forming Tube 

Plate 
Screen 
Grid 
Cathode 

Type 6J5 

Plate 
Grid 
Cathode 

Type 6V6GT UnblAILlci~ Tube 

Plate 
Grid 
Cathode 

97 
-15 

297 
?.97 

9.6 
-27,5 

-27.5 
26 .5 

-5<:r 
_,:2 

155 
-16.5 

2.85 

103 
""10 

109 115 121 127 
;e o s 10 

320 340 357 380 
320 340 357 380 
10.5 22 22 23 

-29 .5 -31. 5 -33 -35 

-29.5 - 31.5 -33 -35 
27.5 28 30 31 

-58 -60 -62 -54 
- 46 _ L'\.8 -50 -52 

400 
1 00 

23.5 
-37 

-37 
50 

-73 
-58 

165 170 190 215 212 
-18.5 -20 -21. 5 -23.5 -24 . 5 

3.0 3 .6 3,7 3.8 3 . 95 

243 260 280 290 320 330 
+1.1 +1.5 +2.3 +2.3 42. 6 +2.8 
86 .5 27 .5 30 33 36 38 
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