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of the two receivers is theoretically the same. The sole
difference is in the magnitude of the interval between the
discrete sidebands where equal power is assumed, as in
this discussion.

In the case of the SC-Series, these side bands will be
separated by only 60 cycles while in the CXAM they will
be separated by 1640 cycles. This makes it evident that
the SC places practically a continuous solid pattern across
the frequency spectrum within the limits of its cross-over
points while the CXAM produces a'side band only every
1.64 k. It is not inferred that a low pulse rate is superior
to a high pulse rate solely because of this characteristic.
Other factors enter into the situation which bring about
a superiority for a high pulse rate over a low pulse rate
when amplitude of echo is the only criterion.

From the study of pulse modulation as developed in
the preceding paragraphs, we arrive at several definite
conclusions of significance to the technician. The first
and foremost is the fact that, irrespective of emission or
pulse repetition rate, as the pulse width is decrcased or
increased the bandwidth in the radio-frequency spectrum
1s correspondingly increased or decreased respectively.
In cases where the receiver i-f bandwidth has been set by
design for a fixed value, without provisions for varying
the bandwidth from the receiver panel, if we change the
tuning adjustments on the transmitter so as to bring
about a change in its bandwidth in the frequency spec-
trum a very definite change in overall performance will
take place. In the same line, suppose variable i-f ampli-
fier bandwidth is provided and the nature of the design
of the pulse-modulated transmitter is such that changes
in its pulse length may not be brought about readily.
Under these conditions the value of the variable i-f con-
trol is largely lost, for if the i-f bandwidth in the receiver
is narrowed down the same maximum performance will
not be maintained. This is because the receiver will be
accepting only a fraction of the energy in the bandwidth
of the transmitter’s output. For these reasons it has been
considered inadvisable to include a variable pulse-length
control without variable i-f amplifier bandwidth control
and vice-versa. For maximum performance and satis-
factory fidelity of pulse-pattern reproduction, the i-f
amplifiers in receivers designed to receive pulsed emis-
sions must possess a bandwidth in megacycles which is
cqual to 1.2 divided by the pulse width in microseconds.
The shape of the response curve of the i-f amplifier
should be as flat-topped as possible.

It may be proven rigorously by mathematics that, as
the shape of a pulse departs from the perfectly rectangu-
lar shape, there is a decay in the amplitude of the discrete
side bands composing the side-band lobes. The rate of
their decay from the carrier outward to cither side de-
parts from the quasi-sinusoidal as the square-topped pulse
is rounded off. In a radar receiver, the only energy we

have following the second detector is that derived from
the side bands. Thus it is seen that, for maximum
efficiency, a pulse which approaches the square-toppe’

condition as closely as possible must be employed, as les®/+

and less power appears in the side bands as the pulse is
rounded off.

The foregoing statements may become more evident by
referring to figure 6. The number of side bands between
the carrier and the first cross over point is determined by
the ratio of pulse cycle period to the pulse width. The
separation between any two adjacent side bands is equal
to the pulse repetitive frequency. Theoretically the side
bands may continue on out from the carrier infinitely.
However, in practice the number of side bands and their
amplitudes are in the final analysis limited by the band
width of the circuits they are placed in. Where any side
bands are sliced due to passage through circuits of inade-
quate frequency.band width, the effect produced is a
rounding of the corners on the video aspect of the pulse
and a loss of power in the side bands generally. The
optimum i-f amplifier band width equals the dimension
in frequency found between positive and negative cross
over points. This figure in Mc equals 1.2 divided by the
pulse width in microseconds. Video amplifiers require
only one-half this width.

The distribution of side bands and their amplitudes

relative to the carrier are arrived at mathematically assum- ’ ’
/

ing a perfectly rectangular (square topped) pulse with
no incidental phase or frequency modulation. Under these
conditions, the following aspect is valid; the letters re-
ferring to points on Figure 6: A—Carrier amplitude =
1009 = E. B—Amplitude at a point one-half way to
cross over points, 2E /7. C—TFirst cross over point. Separa-
tion in Mc from carrier frequency equals 1 divided by the
pulse width in microseconds. D—First side band lobe.
Maximum amplitude equals 2E /3. Its negative polarity
has no significance other than phase relative to the other
side bands. E

Second cross over point. Separation in Mc
from carrier equal to twice that of the first cross over
point. F—Second side band lobe, Maximum amplitude
equals 2E /S7. G—Third cross over point. Separation in
Mc from carrier equal to three times that of first cross
over point.

DECLASSIFICATION OF SONAR BDI

ATTACHMENTS

On 15 March 1946 the Chief of Naval Operations
issued letter OP-413-B23 /jeh Ser 928P413 downgrading
certain sonar BDI attachments. Those downgraded are
the Models X-3 and X-4 developed by Harvard Univer-
sity, the CQA-55098 and CQA-55099 manufactured by
Astatic Corporation, the CDI-55136 manufactured by

Bogen, the CRV-55149 manufactured by RCA, and lhe.’

CBM-55104, CBM-55105 and CBM-55137 manufac-
tured by the Submarine Signal Company.
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TUNING THE SR-2

Tuning of the SR-2 is considered a mth'er critical oper-
ation since incorrect tuning will result in a frequency
shift when changing from one pulse width to ur.mthcr.
To assist the technician in tuning and to standardize the
procedure to be followed, the mzmufactu.rer of the SR-2
has issued the following detailed instructions.

Initial tuning of the equipment is done cnti-rc!y from
the Transmitter-Receiver assembly. The transmitting and
receiving circuits of the Tr:lr:smittcr‘Recc'wcr assembly
have been aligned and adj usted for operation at the fac-
tory before shipment, and should. only b'e tun?gl to the
assigned frequency at the time of installation. The trans-
mitter is first peaked for maximum 0utp1}t and then the
receiver and duplexer adjusted for maximum  response
as indicated on the Monitor Scope. A stationary ll;m-.l
object should be used for tuning the 'c_qulpmcnt', or if at
sea, the echo box of the receiver is utilized to provide an
echo, Assuming that the oscillator tubes have been prop-
erly aged, that all the tuning controls have hc.cn set to
an assigned frequency with reference .lo the tuning clm:‘.ts
on the equipment, and that the equipment has lwc.cn in
RADIATION-ON operation for at least 15 minutes
with reduced plate voltage, procced as follows:

l—Check to see that wave selector switch is in the
INCIDENT position, and the pulse length_ control in t-hc
4" position. Then adjust the cathode tuning control lql'
maximum reading on the reflectometer. Further maxi-
mize the reflectometer reading by alternately tuning the

load stub No. 2 and load stub No. 1 controls. These
controls tune very broadly, and the entire ranges should
be covered to make certain that a peak is obtained. Re-
tune, in turn, the cathode tuning, load stub No. 2 and
load stub No. 1 controls until no further improvement
of the transmitter output can be obtained, as indicated
on the reflectometer.

2—On the front panel of the receiver turn the echo
box switch to the ON position. Vary the echo box tun-
ing control for a maximum indication on the echo box
output meter, and from the setting of the control the
operating frequency may be determined by using the
frequency chart on the transmitter door.

3—Adjust focus, intensity, V-center, and H-center
controls of the monitor scope for a clean, sharp, centered
trace. Adjust the vertical amplifier gain control to get
approximately 14" of grass on the screen. Obtain an
echo response on the monitor scope by having the an-
tenna trained on a stationary target. Adjust the sensi-
tivity control on the receiver if necessary. While operat-
ing the press-to-tune-r.f. button, adjust the r-f tuning
control until the response on the monitor scope screen
attains maximum amplitude. If at sea, or otherwise using
the response of the echo box, maximum response is indi-
cated on the scope when the foot of the step extends as
far toward the right (in the grass) as possible. The
nominal range of the echo box is 3000 yards. If the sea
is rough and clutter extends beyond 3000 yards, the echo
box 1‘(;'_\;]:)011:-‘.(: will not be seen; however, fairly accurate
tuning may be done on the sea clutter.
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4—The two duplexer controls on the right-hand side
of the transmitter lower-front panel should be varied.
The duplexer protective tank tunes sharply, whereas the
duplexer decoupling tank tunes broadly. Lock the con-
trols when a maximum response is indicated on the
screen of the monitor scope. In case of doubt about the
proper operation of the duplexer, remove the right side
shield of the transmitter and visually make certain that
the duplexer spark gaps are firing properly.

5—Throw the pulse length control to the “'1” position.
Check to ensure that no re-tuning of the receiver is
necessary. Check that re-adjustment of the cathode tun-
ing control does not increase the reflectometer reading.
This reading will be slightly less in the *'1” position,
even for peaked-tune conditions. If no change of tuning
is indicated, as is usually the case, return the cathode
tuning control to its original setting, throw the pulse
length control back into the 4" position, and re-check
thle receiver tuning. After operating any of the trans-
mitter controls, the receiver peaking should be checked.

6'—-If the above check test (5) indicates any change of
Fumﬂg, change the settings of the load stubs to neighbor-
:-ng.pos.itions which will not appreciably alter the output
indication on the reflectometer. Particular attention
should be given to load stub No. 1. The entire range

should again be covered, and a setting made on another

e : F ;
aximum, if one exists, or near the first setting of the

original maximum. After each one of these

changes, re-peak the cathode tuning, receiv
duplexer tuning,

setting
er tuning and
' and repeat the check test (5). Correct
settings, as shown by this check test, should be obtained
after a few trials.

7—Should some particular condition exist whereh
the above procedure does not give good results, a sligh{
chapgc of frequency should be made, and tl’le entire
tuning procedure repeated, beginning with step 1 as
explained above.

8—Increase plate voltage by pressing pl
raise button, observing the high voltage me
fluctuations and listening for arcing in t

ate-voltage-
ter for sharp

ey ; g he oscillator
circuit. The maximum sctting used should then be just

below the point at which arcing occurs. The card over
the high voltage meter specifies 6.5 kilovolts maximum
although this does not imply that this voltage can bc,'
reached with all tube combinations as some tubes will
generate full power at lower plate voltages.
at least 6.0 kilovolts should normally be
cannot, the oscill

However,
attained ; if it
ator tubes and circuit components should
be checked. On the upper calibration chart on the trans.
mitter front door, fill in the most favorable settings for
stub No. 1 and stub No. 2. (Settings for the other con-
trols were marked on the chart at the factory.)

~—RCA.
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DEFINITION OF GUN CONTROL
FUNCTIONS

The terms "“Target Indication”, “Target Designation”,
and “Target Acquisition” being closely related, have
oftentimes been incorrectly used due to misconception
of their over-all meaning. To clarify this situation and
to avoid incorrect usage of these terms in the future, the
Chief of Naval Operations has issued the following
definitions to cover their meanings and functions:

rye - . . . . . r\
By Target Indication is meant the indication, to Com-’/
mand and gun-control stations, of the targets available. ™

When considering a task force (group) (unit), it is
the indication, to Command, of the targets approaching
the area of gunfire. Target Indication includes all the
information necessary for proper designation including
the presence, identity, location, size, number, course,
speed, and estimate of intention. In addition, CIC must
include evaluated factors which are necessary in order
that Command has adequate information for proper
designation.

By Target Designation is meant the selection, by Con-
mand, of the target or targets which are to be taken
under fire by a particular ship and /or gun batteries.

By Target Acquisition is meant the process of trans-
ferring a target from a search radar to a fire-control
radar and/or optical system in such a manner that the
latter may be so positioned in train and elevation that
the targets will be imaged in the scope or optics and
may be subsequently tracked.

In addition to the definitions given above, the follow-

ing definitions are quoted from War Instructions for
information::

Recognition is the process of determining the friendly
or enemy character of others,

Identification is the process of indicating your friendly
character.

B The following tables show the latest classifications
assigned to test equipment used with various types of

.’c;ctronic installations. Unless otherwise indicated the

truction books for these units carry the same classifica-
tion as the equipment.

Classification of
Test Equipment

Classifi

cation Equipment

Classification

Equipment Classification Equipf{:em

AN/UPM-7 R OAL

CuU-29/UP R 0AO

CU-90/UP U OAW

CU-115/UP U OBA

CuU-118/UP U OBL

CcXJQ U OBQ

LD U OBR

LF U OBT

LG I._i— OBLT *

L] U OBZ

LK U OoCD

LN U OCG

LO U OCK

LP U OCL

LR U OCR

LW R OCU

LX U ocv

¥ ’ ozZA

Ilziﬁ E TS-89/AP .

LAD* U TS-173/UR

LAE U TS-ISG/U'P

LAF U TS-202/U

[‘AG 6] TS-231/AP

LAH v TS-268/U
. LA]J U TS-270/UP

LAK U TS-275/UP

oD U TS-295/UP

OF U TS-310/UP

OF U TS-311/UP

0G U TS-318/UR

OH U TS-323/UP

0J U TS-331/UR

0Q U TS-334/UP

oT U TS-349/UP

07 U TS-398/UP

OAA U TS-417/U

OAE u TS-432/UR

U

e oo ac gelee C e E B CEEIEICIE GiC

R HMOCORE IR RBAC

(= e

TS-501/UP
47AAL
47AAM
47AAN
GOABC
GOABM
GOACZ
10223
22195
22196
49396
49397
49398
49416
49417
49992
60007
60018
60039
60044
60046
60055
60056
60059
60068
60077
60086
60089
60090
60094
60098
60107
60113
60123
62142
62153

In addition to the above, the following equipments
(with instruction books) are reduced to Unclassified,
falling under the categories of test equipment, training
equipment, Radiation Laboratory (MIT) prototypes.of
Navy equipments, developmental or  pre-production
models of production equipments O accessories. These
equipments are concerned directly with loran and should
be classified as such.

Test Equipment:
TS-251/UP Test Set. . 4 —
Type CDU-60073 Transmitter Monitor Oscilloscope.
OCA Transmitter Monitor Oscilloscope.

OBN Transmitter Monitor Oscilloscope.
OBM Time Monitor Oscilloscope.

Training Equipment: . S
Cl\-ﬁi-()g()(:% and CME-60069-A Signal Generators.

;.re-Pmduuinn and Developmental Models:

CXJD and X-DBE Loran Receiving Equipment.
X-DBS Loran Receiving Equipment.

Accessories:

CG-47368 Antenna Coupling Unit.

gegtacggenadaac e s g gadEdcdcd da gees oo

CG-301227 Loran lsolation Transformer.
CAQT-47438 Antenna Coupling Assembly.

RADIATION LABORATORY PROTOTYPES:
A-1 (Loran) Transmitter Test Oscilloscope.
Janski and Bailey Type 43A Field Intensity Meter.

Loran r-f Pulse Generator (prototype of CME-60069).

A
B-
B-
C
C
(3

and B Timer.

1 Timer.

1 Timer Switch Gear.

Timer.

and C-1 Switching Equipment.
1 Timer.

Loran Synchronizer for B-1 and C Timers.
Model 108 Transmitters.

Model 108T Transmitters.
Model 125T Transmitter.

Models 575, 575B, 575BC-a Transmitters (plus any acces-

sories for above prototypes).

¥ Instruction book RESTRICTED.

L3 TVIINIAIINOD



M Miscellaneous modifications to communication equip-

CONFIDENTIAL

28

ment have appeared from time to time in the Communi- . _ EQUIPMENT Page 2 5 5 A
New cation Equipment Maintenance Bulletin. Many of thesgew i
are now being converted to Official Field Changes, anC' | BERADIO TR ANSMITTING EQUIEMELYE
having Field-Change Numbers assigned. Following is a I No, 1—Modification| .of , Labeling “of} Band
° list of the Field égl s _‘!’ d ti 5 g [ Change Switch TBL:1 e eg ro p
Ie O n es 1 ield-Change numbers and titles of those No. 2—Wiring Correction to Audio Output
modifications already reissued in the CEMB, together Jack J-101 L3
with the page numbers on which they can be f
pag ¥ ound. TBM RADIO TRANSMITTING EQUIPMENT - e G y
EQUIPMENT Pige EQUIPMENT — No: 1—I[r}snt;1tlslat1on of Peak Limiting Thyr:te s
> \ No. 2—Parallel High Speed Keying (no kit TBM:2
QAh D‘I\RECTION-FINDING E?UIPMENT RAK RADIO RECEIVING EQUIPMENT No. ?;—Mudiﬁmtiog of t[})m O-S/l}:'R !}JEx(cit:Er Un)it ;
No. 1—Modulator Tube Balancer Kit DAK/DAQ:2 No. 1—Providing Concentric Antenna Jack RAK/RAL:1 (no kit) TBM:2
DAQ DIRECTION-FINDING EQUIPMENT piie 2ﬁII{{epJac1ngdP£wt:2Suppliy e
i ) i -203 and R-204 (no kits AK I.:2 - is 1 B i i
No. 1—Installation of Improved Loop Antenna DAK/DAQ:2 No. 3—Fusing of the Equ(ipment)( no kit) };AKiﬁﬁL:z TCK RADIO TRANSMITTING EQUIPMENT El geics 2 ik of usebdl information’ oo the Westemn
s No. 1— < b g its <:3 ectric 2 - z av whi 1 S 1 QK
D’%%S}g;l)g}\?fs LORAN RECEIVING HAT RADIO RECEIVING EQUIPMENT - Ng. 2—"ll{-ecp}l\aclx}:;feon}([’llfcll?(r-l_lashﬂ}l?l::ent TCK:3 p .I'.IC 5 55-A P’-old-r Re!ly which is used in TTY, FSK
No. I—Relocate Station Selector Tri g No. 1—Providing Concentric Antenna Jack RAK/RAL:1 Transformers TCK:3 Sie e O CHpment
No: 25— Chinge TEmc ctmiiﬂi C}';Er::;:ers gﬁg 19 No, 2—Replacing Power Supply Resistors R-202, . Tl ; ]
No. 2b—Increase Slow Sweep Length DASQig Sy 11_?.;3(:11 m}dt{{fgéu(incl)“l;]t;s) gﬁi}g/gﬂ-g TCS RADIO TRANSMITTING EQUIPMENT s terminal arra{lgcment illustrated may be con-
No. 3—Change DAS to DAS-A (Change pulse 0. 3—Fusing of the Equip /RAL:2 Mo Mot eatiors o Mol TR RO r sidered as a bottom view of the relay base, or a view of
M -l—erg?l(xlandl;Efr:](z::i gtrizggn);ugc focus) gﬁg;zo RBA RADIO RECEIVING EQUIPMENT : cuit (no kit) i $(ébl the wiring (rear) side of the 18B Connector Block. The
Ml BT e T e Do Lt LOIGinE :20 No. 1—Installation of Type 49509 Plug Adapters RBA:1 No. 2—Modification of Tap Switches (no xit) 22 >hasing arrow ide the coil s i - ;
oo 6¥CHI:.E¢):;‘CCGE1‘}:~:“?CCd %ﬂ_.m g)ntrol Circuits DAS:20 No. 2—Inversion of Power Supply Filter Choke No. 5—Modification of the Loading Coil (no kit) TCS:3 phasing arrow alongs_ldc t.hc coil spool in the other draw-
No. 7—Add Resistor ?lr.l';qsme [{\]3\ Controls  DAS:20 (no kit) RBA:2 No. 4—Replacement of Motors and Generators ~ TCS:5 ing indicates the direction of current flow (electron
No. 8—Adjust B+ to 280 wﬁ?finéiqu of 300 Bﬁg:g? ADIO RECEIVING EQUIPMENT e s_I(n:%EiqD“;t‘i[lm ¥ PE"}% 551”;?? e TCS:3
No. 9—Change DAS-A to DAS. - A # RBD & . gy e i its ¥
to DAS-2B (M?)difv Sih:“?ﬂ?‘?‘?'% No. 1—Installation of Type 49509 Plug Adapters RBB:1 I;;O' o—Type 20159 Noise Llr?xt_er A_d:lptcr e $E§i
4 medium frequency cl{ﬂnncls) our DAS:2 No. 2—Inversion of Power Supply Filter Choke \;0' 7—Installation of TCS Noise L.-ll‘ﬂ..ltel'd '
No. 10—Add Two-Microsecond Markers for R (no kit) RBB:2 S S—Reglacement _mf T TR TCS:4
1 Monitoring : DAS:2 No. 3—Improvement of Band Switch RBB:3 No. € R_""O‘i (no kit) fe 3 "
No. 11—Change Amplifier Balance to R-F Ampli = i o “f’ Nadighigeee s TCS:4 SRS coNTaGT
fer B s RBC RADIO RECEIVING EQUIPMENT : Elimination Kit ' +—winoings
DAS-1 o i R No. 1—Installation of Type 49509 Plug Adapters RBC:1 ” ’ . .
EQUI?SH:I;)\}}SSJ LORAN RECEIVING No. Z—Im'crimn of Power Supply Filter Choke i TCZ RADIO TRANSMITTING EQUIPMENT nhCe SHEL
) L 4 (no kit) RBC:2 S Ge s : )
No. lhcﬁii?ﬁf) DAS-1 to DAS-1A (add PRR No. 3—Improvement of Band Switch RBC:53 IIfT?) i_%‘?pri“ce-;”;“ﬁf“f;f&fg“f;:frggﬁ?srfh N
< 3 & 72 . 2—Removi & e
No. 1a—PRR Adjustment (if kit for field fita RBO RADIO RECEIVING EQUIPMENT Type COL-23410 Remote Control Unit
, change No. 1 is not available) DAS:13 No. 1—Modification of the Audio Circui g Jett) =
No. 3—Change DASIA to DAS.LE St 113 No. 1 odification of the udio Circuit RBO:1
enils s o neie !!"nu] ify No. 2—Replacing Power Transformer and Rec- o UIPMENT
nels) quency chan- 1 . tifier Tubes RBO:1 TDQ RADIO TRANSMITTING EQ i theory, or left-hand rule) which will !
M. 3 Recervsr Diods Conneetion DA?: 14 No. 3—Connecting for Balanced line Speaker No. 1—Overload Relay K-303 Change (no kit) TDQ:3 ! Y ]'-:C L Ge 0 BT
Q:U' #— Numeplate Ghaige ggzﬁ Connection RBO:1 No. 2—Model TDQ Transmission Line Filter L to move toward the mark (#4) contact. In other words,
o, S —Giounding Chasba S: T X323 3 e : S ‘ - g ;
s ()-—]n[:;ulf::tc(_-l[El[glgilz?sgr(c-l[)','/c-)ﬂ"_ DAS:15 RCK RADIO RECEIVING EQUIPMENT o %—C{?lﬁ?t}gﬁz;—;@éﬁtes for TDQ ic lower-numbered terminal (#2 or #3) of either wind-
t;th ;‘;%lﬁﬂn.uc S(]:n\v Sweep Resistor EL]G'-’/R-?(W Bﬁi iz No. I*Akfid)itifmill Tuning Set Up System (no i Transmitter TDQ:4 ng should be connected to positi\'e battery to move the
No. 8—Change Capacitor C-37/C.137 2 > B RCK -3 armature to the marki N
g 37/C-13 DAS: 15 btk Suppestss WWidg venicestion CK:3 , ire to the marking contacts.
) - DAS:15 (no kit) — YE HOMING EQUIPMENT -
23\5_4 LORAN RECEIVING EQUIPMENT Mo, S—Tnstallating of Type 49509 Plig Adusters S No. 1—Installation of Matching Transformer o The two windings are of 3200 turns each, and have a
No. 1—Waterproof Antenna Loading Coj W i Type CRV-47194 (no kit) "E:7 resistance of 13 g -ffective ¢
Mo, 2~ Change Feedback Capacitor to0 1o. e RDP RADIO RECEIVING EQUIPMENT No. 2—Modification of Antenna Assembly = | e ol 130 gy, They nousial elfective nment
i\ln. 3—Reduce Inductance of L-101 DAS:17 No. 1—Extension of Swept Oscillator Shaft Drive Unit Heater Circuit (no kit) YE:8 through one winding is 31.25 milliamperes (for 6.25 m.a.
No. 1—(}111:1(1;; Slow Sweep Circuit Resistor (no kit) RDP:1 No. ."vffgdiicti]:m(ézf ]\Ci?)p;tcﬂnl's to Gyro Selsyn YE:9 loop operation), which is equivalent to 100 ampere-turns.
i -2 -, ySLET < N ' Lk = - . 5 s
Mo 5—har s Besibads Cisading &40 B?Z :2 REA RADIO RECEIVING EQUIPMENT No. 4_53{‘“[“!1 of Interlock Switch S-114 (no L The minimum current required in one winding is 10 m.a.
DAU DIRE LEINDING FOT1 No. 1—Receiver Output Line ions kit) R bi i ko Riltpere-tiRas],
. :\L]__I_IIREE,TIOI\ -Fl‘\l)-h\..-(, EQUIPMENT ‘ P th) p ine Connections it No. 5—Change in Vu!luc Uf.‘SP‘ﬂrk Absorbing o I )
0, nstallation of Improved Loop Antenna DAU:1 No. 2—AVC Circuit Modification REA.1 Resistor R-503 (no kit) ! . YE:10
P ey " A No. 6—Elimination of Interference in Radio pes
COIEEENTS YA TBA RADIO TRANSMITTING EQUIPMENT and Radar Equipments (0 kit) S
No. 1—Add PRR Switch - No. I—Modification of Meter M-111 By-Pass
No. 1a—PRR Adjustment (if kit for feld i No. 2 Bclllr:lm 1(2)0 tklt)() gl ' YGHOMINGRQUIEMEN T
change No. 1 is not available . 0. e—Dbalanced Output Operation TBA:1 { 7 : : er-the-Bow Keying Cir-
K, 3= Clignige LEN.1 to I.RN-IIMH;:H)A o DAS: 11 No. 3—High Speed Keying (no kit) TBA:2 Ne, ]_(}I’fl{1gc ”L.O\U the:Bow Keying YG:2
iA 1o LRN-1AM l'Mndir:y (‘()il\‘ S No, -1~—h(‘f(u{1li1_ctatmn of the O-5/FR Exciter Unit No. 2 l(—ll:::i:d(lf]u?r B]'tl?'cn Joint \‘G:;
SHa iy e ] no k “BA-3 = r Barco | A ;
A ‘EEJ‘]H:L‘Llzﬁ[?\'fIILEL,“[”JL{)\'%Iﬁi?“?;b’[ el DAS: 11 it) TBA: No. 3—Installation of ]mp.l-m-ul Contacts for _n
.IA to LRN- l,f\!"’ (Mi’tlifj\' : L‘ﬂi[\'_ f‘m" z]”\ RALLD TRANSM!TTING EQUIPMENT No -i——-ll'{l?lllili);1ell\{;(1!(‘l) lnf( I}‘élﬂl‘\ill:z( Relay K-101 \'(::
‘ four medium trequency channels) DAS: 11 ‘\_"‘ ;'*Mtzftfl' M-107 Erroneously Labeled TBK:5 : No. 5S—Addition of True Bearing Control Unit
'Q-» 3- g.l:.n_u_x Interconnecting Cable DAS 1] Y:: 2 _wl’zi[lmi”’t]-- High Speed Keying TBK:6 ! ) Type CAIH-23408 ) YG:4
1. 4—Chzange CRT Intensifier Circuit DAS: 11 s L(;}l(t, Ili:‘ct'l)““” of the O-5/FR Exciter Unit P No. 6—Improved Insulation for Resistors R-109
TBK:6 to R-112 (no kit) YG:5
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AN/TPG-2 Tracker. Note
scopes and o.rri!!o.n'ope;.
by the seat.

eyepieces for optical fele-
Manual handwheel ;s hidden
Army Ordnance photao.

Marine Corps AA Gets a New

By F. A. Ramsey, [r., Lt. Col. USMC, Buyean of Ships
M By the end of July the Sperry G
should have delivered twenty
tems to the Marine Corps.
the most up-to-date

yroscope Company
new radar fire-control Sys-
These equipments represent
system for antiaircraft fire control
;tf]d are to replace the SCR-584 Radar and M-7 Director
This new equipment, as delivered to the Marine Cor .
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is known as the Radar Tire Bt S-01ps,
; -ontrol

AN /MSG-1. Equipment
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Radar

The AN/MSG-1 consists of eight major units: the
Tracker AN/TPG-2 (formerly Tracker T-5), the Re-
mote Control Station (sometimes referred to as the “'dog-
house™), Computer T-18, Cable System T-6, IFF Equip-
ment AN/TPX-2A, Target Selector T-1, Trailer (Navy
Type CAHU-10304 modified to provide means for stow-
ing the equipment), and the Engine Generator Navy
Type CAJG-73029.

This fire-control radar is an integrated radar and com-
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puter fire-control system of transportable mobile design,
the function of which is to provide gun-laying orders to

90-mm antiaircraft battery. The Tracker AN-TPG-2
shown in the figure is the radar part of the system. This
unit operates in the S band and is designed as an auto-
matic-tracking radar. The weight of the tracker mount
is 2072 pounds and that of the “'doghouse” 414 pounds.
The peak power output of the equipment is approxi-
mately 250 kw with a choice of either a 0.8- or 0.2-
microsecond pulse width. The transmitter employ; a
2]32 magnetron with hydrogen thyratron modulator.
Three bandwidths are provided in the receiver, 3.5, 5,
and 10 Mc. The 3.5- and 5-Mc bandwidths are used
when the equipment is being employed for searching,
while the 10-Mc bandwidth is used when the equipment
is on automatic tracking and high discrimination is de-
sired. When on manual search (being controlled by the
joystick) the transmitter is modulated with a O.S-micr'o-
second pulse and the 3.5-Mc bandwidth is effective in
the receiver.- When it is desired to search automatically,
the operator releases the joystick, makes necessary ad-
justments to front-panel controls, and the e.qmpmer?t
shifts into automatic search. When the equipment is
being used in automatic search, the transmitter continues
to be modulated by the 0.8-microsecond pulse but.th.e
5-Mc bandwidth is effective in the receiver. When it is
desired to use the equipment in automatic tracking?r, two
combinations of pulsewidth and band“'it}i are available.
Normally the 0.8-microsecond pulse width and 5-Mc
band width will be used. However, in cases of bad clut-
ter, the 0.2-microsecond pulse width with the 10-Mc
bandwidth can be employed to afford higher d%scrimina-
tion. The Maximum range when searching 1s S0,00F)
yards and, when tracking, 40,000 yards. The antenna is
a 72-inch solid aluminum parabolic reflector fed by a
conically-scanning dipole having an I'FF array.mounted
on top of the reflector. The approximate gain of the
antenna is 30.8 db with a beam width of 5 degrees at
the half-power points. ;

Five electronic indicating devices and two optical sys-
tems are provided with the equipment.. The"I"rack.er
Mount has two 2 scopes, one for pip-matching in
azimuth and the other for pip-matching in elevation.
Mounted in the doghouse are a 7”7 A-scope with range
pedestal, and a 57 - (circular sweep) scope. Fac:li_ties
are provided for automatic tracking in range, f?[ev:.itlon,
and azimuth, in addition to manual radar tracking in all
of these. If the situation demands it, targets can be
tracked optically in either azimuth or elevation but no
facilities are provided for optical range finding.

The equipment may be used in any of several manners:
full PPI search at 6 rpm, variable automatic sector scan,
combination of variable automatic sector scan and vari-
able automatic elevation sector scan, or a PPI fed by a
remote radar via cable or radar data link. The major

operational controls located on the Tracker Mount are
the. azimuth and elevation handwheels, while the dog-
house contains the “joystick” for manual control in eleva-
tion, azimuth and range slewing, and all the IFF chal-
lenging controls.

The Tracker AN/TPG-2 and associated doghouse pro-
vide, as outputs, continuous present-position data elec-
trically transmitted to the T-18 Computer which is an
electro-mechanical computer of advanced design. Its

function is to predict the future location of the target in -

conjunction with the present-position data, rates, time
of flight, "dead time"”, conditions of the atmosphere,
ammunition, and guns. The solution is transmitted elec-
trically to the 90-mm gun battery continuously for auto-
matically laying the guns and for fuse setting. The
Computer T-18 weighs 1320 pounds and is provided
with detachable porter bars.

IFF is provided as an integral part of the system by
means of the AN/TPX-2A. This system consists of an
AS-109/TPX antenna, which is mounted on top of the
radar dish. The remainder of the system is the same
as Navy Model BN-2, which should be familiar to all
Navy and Marine technicians. Challenging is accom-
plished by pressing a button located on the joystick, and
the display appears on the A scope.

For certain purposes visual target designation to the
radar is desirable. An optical telescope, the Target
Selector T-1, is therefore mounted on a tripod provided
for the purpose. When this telescope is positioned on a
target and necessary controls are energized, it will furnish
azimuth and elevation data to the tracker servo system
electrically, causing the antenna to position itself so that
its axis is parallel to that of the telescope.

The radar equipment is stowed in a van-type trailer
which is similar to that supplied with Model SK-1M
Radar. The engine generator, Navy Type CAJG-73029,
is installed in the after compartment of the van. The
doors and interior of the trailer have been rearranged to
accommodate the radar equipment, which must be dis-
assembled into its transportable packages for stowage.
A sliding monorail and hoist which projects through the
side door is installed to assist in handling the units.
Actually the only portion that must be removed from the
trailer for operation is the Tracker Mount. The remote
Control Station and Computer may be operated inside or
outside the trailer, depending upon the tactical situation.
The trailer provides drawers, cabinets, and lockers for
mobile and equipment spares and a work bench equipped
with d-c low-voltage power supplies for testing and
maintenance. Due to the very ample quantity of spares
provided, it may be found that some of the equipment
spares cannot be stowed within the trailer. Each of the
twenty AN /MSG-1 equipments is being furnished with
a very complete sct of depot test equipment. There is an
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optional feature whereby the system may take primary
power from the gun battery’s generator.

When set up for operation the equipment is inter-
connected by a cable system, T-6. This system is suffi-
ciently flexible to provide good dispersion.

Normally an operator seated in the doghouse can
control all the functions of the tracker. This includes
aided manual tracking in range, and manual control of
elevation and azimuth of the tracker by means of the
joystick. Once having gated the target, auto-tracking of
range, azimuth, and elevation is switched on by simply
releasing the hands from the palm switches on the joy-
stick. Should it be necessary to employ manual radar
tracking of a target, two additional operators are seated
on the mount where each is provided with a handwheel
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and pip-matching scope. They can commence manual
tracking on signal from the operator in the doghouse or,

should it be necessary, they are provided with switche.;

permitting them to cut out the remote servo-driven track-—
ing and take control using the handwheels. The housing
on the tracker mount is so arranged that the optical
telescope and pip-matching scope for each operator are
placed side by side so that either system can be readily
used by the two operators.

In anticipation of the delivery of this new equipment,
arrangements were concluded with Sperry Gyroscope
Company to conduct a technician’s school which com-
menced on 21 January 1946. Hence the AA outfits will
not only receive new equipment, but will get some tech-
nicians along with it.
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Front wview of T-18 Computer with covers removed.
Army Ordnance photo.
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MISSING: 4000 S. U. Field Change Kits!
Ridiculous, you say. But the graph illustrates that
such is the case. Field change kits are often very
expensive and represent considerable engineering
effort. If the field change is considered sufficiently
inlportanl to (]c‘.-‘aign and manuf&u,‘ture, it is Ccrl;linl_\-‘
important enough to install. Receipt of NBS Form
383 is the only method the Bureau has of knowing
whether this expense and effort are being utilized or
wasted. It is also very difficult for the Bureau to
evaluate failure reports without knowing which field
changes have been made on the equipment. The
graph tells the story of the SU only, but this is a
typical case. Please help the Bureau keep its house
in order so that it may be in a better position to help
vou. Report all field changes promptly and correctly
on Form 383!






