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WHAT IS RADAR? . 

_. RADAR -- a synthetic word meaning Radio Direction 
And Ranging -- is an electronic device which locates 
ships and planes in darkness, fog, or storm. It has 
many military applications and has been effective in 
many battles of this war .. 

~ As early as September, 1940, radar enabled British 
fighters to bring down 232 enemy planes in one day 
with a loss to themselves of only 40 planes and 12 
pilots. 

~ Later, in 1942, radar enabled an American cruiser 
to surprise a formation of Japanese warships at night 
and sink 6 of them in total darkness. 

~ Again in the Pacific radar warned one of our 
carriers of enemy planes approaching at 70 miles. 
Fighters went up and shot down 18 planes out of 20. 

~In North Africa, one radar ground station working 
with a squadron and a half of radar-equipped night­
fighters shot down 29 enemy bombers ~nd damaged two 
others in one month's operation. 
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S().iE RADAR SETS have separate antennas for 
sending and receiving, but the commonest 
form uses one unit in both functions. 

HOW RADAR PULSE IS SENT AND RECEIVED 

TRANSMITTED PULSE 

-t ( .. t+ 
RETURNING ECHO 

IF R£FLECTING OBJECT IS A MILE AWAY, 
THE COMPLETE OUT- ANO- BACK CYCLE IS 

ACCOMPLISH ED IN 10 MILLIONTHS OF A SECOND 

HADAR WORKS in •complete cycles•. Time 
is allowed for an echo from one pulse to 
be received before another is sent out. 

THREE TYPES OF INDICATION 

- Type 11 A11 indication: a 
peak in a luminous I ine. 
Usually used to show 
range. 

11 PPI 11 (Plan-Position In-
go• d icat ion). Shows range 

as radius and relative 
azimuth directly. 

·lype "s" indication. 
Shows range vertically 
and relative azimuth 
hori zonta 11 y. 

-HOW RADAR WORKS-
The principle upon which radar operates 

is simple. Briefly, it consists of sending 
out a short pulse of radio energy and re­
ceiving a portion of the same energy re­
flected back by objects in its path. 

The energy sent out by a radar set is 
the same as that transmitted by ordinary 
radio. But unlike an ordinary radio set 
a radar set literally picks up its own 
signals. Thus the radar set transmits a 
short pulse of energy, receives its echoes, 
then transmits another pulse and receives 
it8 echoes. This out-and-back cycle is re­
peated from 60 to 5000 times a second. 

The extremely short time interval be­
tween the sending of the pulse and the re­
ception of its echoes can be measured very 
accurately--even to one ten-millionth of 
a second. Since the speed at which the 
radio energy travels is known (it is the 
same as that of light) the range of any re­
flecting object can be obtained . 

Furthermore, the transmitted energy is 
focussed in a beam which can be pointed in 
any chosen direction. Hence the bearing 
of a reflecting object is also obtained. 

The echoes received by the radar appear 
not as sound signals, as is the case with 
ordinary radio, but as marks of light on 
a fluorescent tube. The face of the tube-­
or scope, as it is usually called--may be 
marked with a scale of miles, or degrees, 
or both. Hence from the posit ion of any 
signal on the scope an observer can tell 
at a glance the range and direction of the 
corresponding target. The three commonest 
types of scopes are shown in the sketch at 
the left . 

Just as there are different types of 
scopes, there are many kinds of radar 
sets. They vary in size from those that 
can be carried by hand to those that weigh 
several thousand pounds. The design of a 
radar set depends upon the job it is in­
tended to do, and radar serves many func­
tions. The chief of these are described 
in the following pages. 



WHAT RADAR CAN DO 

ACTUAL-SIZE PHOTOGRAPH of a radar "scope," t;iken in a 
plane flying over Nantucket Island. Circle on scope 
marks lO·mile radius. Note correspondence with 
geodetic chart (insert.) 

THIS PHOTOGRAPH ILLUSfRATES the .:·lear' 
definition between land and wa t er provide.J 
by radar, as well as the sort of p icture 
presented on on·e t}pe of radar s-.:: op e . 
Such definition, of cours e. is useful 8S 

an aid i.n navigation of pLmes nnd ships, 
in observing the movements of ships and 
convoys, in detecting targe ts at night . 
in shelling or bombing enemy vessels or 
coastal targets, or in mapping work. 

This PPI ~;c(')pe h~1s <t fluorescent screen 
so made thAt the :--:igP<'Ils from reflecting 
obj~c t s will persist for a few moments. 
Othel" typf:'s of scopes are shown on the 
f oJ 10\dng pa ges, it lust n1ting some of the 
chi~f uses of radRr. For most of these 
fu n.:·tions, several r nda r sets are now 
available. DetaiLs of design , operation 
3nd performance of specific sets are 
listed lat er in the book. 
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RADAR AIDS SHIPS IN LOCATING PLANES 8 SURFACE CRAFT 

SG PPI SCOPE 

RADAR ENABLES ships to detect planes out I and enemy cr::~ ft. It can be used to lo ­
to 100 miles and surface vessels to 28,000 cate enemy units in night b2.ttles, to 
yds, and to distinguish betwe en friendly maintain convoy formation and to navigat e. 

RADAR CONTROLS SHIP GUNFIRE 

MARK 3 RANGE SCOPE 

AFTER LOCATING SHIPS, radar provicle s any other method. Accurate and cootinuous 
range and bearing of t Ar ge t s to the gun s , determination of range rate allows the 
and permits the course of the e n emy ship gunnery officer to alter fire to take into 
to be calculated more accurat e ly tha n by account the enemy ship's change in course. 

-ij-
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RADAR DEFENDS GOA~ fLINES AGAINST SHIPS 

SHORE-BASED SETS c an maint ain a rour.d- the­
clock seaward s ea rch, d e tec t i n g ships a s 
far out as 45 mi l e s. Th ese se t s cnn di­
rect patr o l c r af t to unidenti f ied ships , 

can guide friendly ships through mine 
fi elds or fog, Rnd can assign any targets 
t o o t he r radars having the specific func ­
tion of coast artillery gun-la yi n g. 

RADAR GIVES LONG·-RANGE WARNING OF PLANES 

SCR- 271 ·- o RANGE SCOPE 

RADAR CAN DETECT lut:,h-flying plane~ · 1:> fa r I s peed . Enough warning is given to allow 
away as 135 mile s , and permi t plo t ting of fighter planes to take off, thus elimin­
their loc ::1ti nn , ,l<)JHOXi.nnt r:• .:ou1se and a ting the need for a standing air patrol. 

-5-
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RAO R 

RAOA 

CAN DIRECT SEARCHLIGHTS 

SCR 
268 

RADAR GIVES SEARCHLIGfT crews 
a 40,000-yd. warning and suf­
ficient data so that planes 
will be· struck instantly at 
least 90% of the time when 
the ligh~s are turned on -­
thus preventing planes from 
evading the beams. 

Oi REGTS A1 . J- AIRCRAFT FIRE 

-6-

tviOB I LE RADAR provides range 
for anti-ain:raft guns, day or 
night, more accurately than 
optical height finders, and 
can give continuously and 
automatically the elevation 
and azimuth of target regard­
less of its visibility. 



RADAR ON GROUND DIRECTS NIGHTFIGHTERS 

RADAR ENABLES a control officer at a 
fighter base to keep tr8ck of enemy planes 
and his own fighters within a range of 45 
miles, and to direct fighters by voice to 
within 2 miles of enemy planes. 

Transparent Overlay map so tar~ets 
II' can ue d i rect 1 y 1 ocated. 

From this range the fighter can, in day­
time, complete the interception visually, 
or at night, the fighter can track the 
target to gun range by means of another 
radar set (AI) carried in his own plane. 

RADAR IN PLANE LEADS FIGHTERS TO GUN RANGE 

I 
90° 75° 6QO 450 30° f50 00 150 30° 450 600 7 !JO 90° 

AZIMUTH 

SCR-520-C scope shows target is 15• 

to right and 5°higher than fighter. 

A NIGHTFIGHTER can oetect an enemy plane 20,000 feet of the target, at which point 
by radar when the plane is 7 miles away, the nightfighter's radar (AI) will permit 
and reliability is certain at 4 miles. A tracking until the enemy plane is within 
GCI should direct a njghtfighter to within firing range. 

-7- . tamsslf:ttt 



RADAR ENABLES PLANES TO DETECT AND BOMB SHIPS 

60 3015 0 1530 60 

Bombardier's scope 
at right as it ap­
peared · when ttte 
plane started on 
the bombing run 
against the U-boat. 

ASV operator's 
scope at left 
as it appeared 
when U-boat was 
detected 20mi. 
away and l5°to 
the ri~ht of 
the airplane. 

A RADAR-EQUIPPED PLANE can do blind bomb- with SCR-517 can detect a 10,000-ton ship 
ing with the aid of a Norden bombsight at- 45 mi. away, a surfaced sub at 18 miles -­
tachment that is more accurate at low hence, can patrol sea lanes, shepherd con­
levels than a Norden bombsight itself in voys, and do reconnaissance in fleet oper­
visual day bombing. At 5000 feet a plane ations regardless of night or bad weather. 

RADAR GUARDS BEACHHEADS AND ADVANCED BASES 

SCR- 602 

PPI SCOPE SET AT 40 MILE SWEEP 

LIGHT-WEIGHT RADAR SETS may be used inlhead operations from the first point of 
warning a beachhead or advanced base of debarkation when landing barges have radar 
approaching enemy planes or ships (at navigation equipment. A key for sending 
night for example), or in directing beach- messages can be used with portable sets. 

-8-
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RADAR AIDS NAVIGATION OF PLANES a SHIPS 

ONE RADAR DEVICE .is a- beacon (.R2 c\"m) th:=tt 
emits coded signals in response t o radia­
tion from a plane or ship, keeping silent 
when not actually in use, and nbl e to 
guide planes to a b?s e or carri e r SO miles 
distant. · Another d ev ice (Loran) enables 
ships to find their position to within 1 
mile, as far as 1250 miles from shore. 

Because of the clear definition between 
land and water provided by radar, as is 

RAGON BEARING TO THE LEFT 

illustrated in the scope photo of an is­
land on page 3 of this book, important 
navigational aid can be given planes or 
ships at night, in fog or storm; e.g., in 
guiding planes to an island or coastal 
target. 

Radar altimeters, which can measure 
instantly distance to ground below or 
ahead, are particularly useful in launch­
ing torpedoes at night, as shown below. 

AYB METER 

PLANE AT LEFT is at 30 feet. Low-level 
altimeters measure from 400 to 5 feet. 
Other radar altimeters can measure abso­
lute altitude as high as 40,000 feet. 

-9-
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LIMITATIONS OF RADAR 

As has been seen on the previous pages, radar can be use­
ful in almost any military situation. But the successful 
use of radar demands an understanding of its properties. 

Radar has several inherent limitations: It cannot "see" 
under water, for example, nor very far beyond the line of 
sight. Its range is affected to some extent by atmospheric 
conditions. Radar sometimes records signals from clouds~ 
which to an inexperienced operator resemble signals from 
aircraft or ships. It is still a new weapon. rushed throu~h 
production and into field use in so short d time that fre­
quent instances of faulty operation and breakdown are en­
countered. 

Further, the performance and operation of individual radar 
sets vary greatly. The most important factors in the per­
formance of a set are the wavelength used and the pro­
fi~iency of the operating and maintenance crews; in the set 
descriptions which follow the range of wavelength is indi­
cated. 

Sets in the shortest wavelength range are called microwave. 
Those in the intermediate wavelength range are referred to 
as medium wave. Those employing the longest radar wave­
lengths (which are still shorter than the waves used by high­
frequency radio communication) a.re designated long wave. 

Most radar equipment now issued uses a long or medium wave­
length. Sets employing these frequency ranges usually have 
a long range, which increases with the size of the antenna 
and the height at which it is mounted. The definition and 
angular accuracy, however, are poor. Choice of a location 
for these sets is most important, since the presence of 
hills, buildings, or other reflecting objects within view of 
the radar site will cause permanent echoes on the scope. 
Long wave gro.und or ship sets, too, give poor protection 
against distant surface vessels or low-flying glanes. 
Usually, there are also gap~ in the coverage against air­
craft within the extreme detection range. 

Microwave equipment has the advantage of sharper definition 
and greater angular accuracy. It also offers better cover­
age of objects at low elevation angles, and is less depend­
ent upon careful choice of site. Most microwave sets now in 
production do not have as great a range against high-flying 
aircraft as that of long wave equipment. Gaps in coverage 
are less important in microwave sets, but there is likely to 
be poorer coverage against high-altitude planes. 

The ability of radar to "see" under any conditions of visi­
bility and to give contJ.nuous accurate values of target 
range and direct ion has considerably a 1 te red the military 
picture; but the full capabilities of this new facility can 
be realized only when all concerned appreciate its possi­
bilities and requirements. 

-10-
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RADAR IN PLANNING 

Fir~t, the commanding officer and his staff must have 
such an appreciation. They must understand that radar 
permits undertakings of a wholly new type to be carried 
out. For example, ships can be navigated at night at high 
speed in narrow waters with precision and safety, and can 
engage an unseen enemy with guns or torpedoes. By the use 
of radar beacons, aircraft can home with an accuracy 
measured in yards on an objective distant 80 miles or more. 

The commanding officer and his staff must appreciate 
that the employment of radar by the enemy must always be 
assumed, and they must understand what this means in terms 
of their plans. Darkness, smoke, or fog must no longer be 
relied on for certain cover. Aircraft approaching an ob­
jective must no longer fly as high as possible to escape de­
tection; better results will attend a very low approach or 
one which makes use of the radar "shadows" cast by moun­
tains obstructing rndar beams. The use of countermeasures 
to confuse o.r defeat the enemy's radar must be considered 
in planning crucial operations. 

It must be understood that radar· cover against air attack 
must be planned for the very earliest stages of a new 
occupation. Only by the timely alerting and the defensive 
facilities provided by radar will it be feasible to deal 
with the sustained air attack which can be mounted by a de­
termined enemy. 

RADAii ~N TACTICS 

The tactical offic e r in the field must understand the 
power that radar givt! s him. Its use is so new that tactical 
doctrine is still b e ing worketi out , and an ingenious officer 
will sometimes beabJe tc e mploy one of the sets described 
in the following pages in 8 military situation never con­
templated by its design e r, 

For example, there is the case of a patrol bomber 
equipped with ASE, which located enemy ships and attacked 
them unsuccessfully. A squadron of motor torpedo boats not 
equipped with radar was a v ailable, and the aircraft was 
directed to cruise in the <~rea and direct the PT bo<:lts to 
the target, using the generol situation plot provided by 
the radar. The PT boats were thus enabled to make a 
successful attack. ., 

I 
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Full reliance must be placed on radar in order that it 
may be wholly effective. In the Hood-Bismarck engagement, 
for example, the gunnery officer of the Hood had his choice 
between using optical and radar range information, which 
differed by 4000 yards. For his first salvo, he used the 
optical range value. There was no opportunity to fire 
another. 

THE OPERATION OF RADAR 

Finally, tne officer in charge of the actual operation of 
radar equipment must be resourceful, skillful, and well-in­
formed. As has been remarked, technical difficulties with 
the equipment are all too frequent, and must of(en be dealt 
with without the help of adequate spares or test equipment. 
The radar officer must realize that the reliance which will 
be placed on the information provided by hjs equipment will 
largely depend on the reliability with which it has been 
made available. 

He must be prepared at all times for the employment of 
countermeasures by the enemy, in an attempt to render our 
radar partly or wholly useless. In general, such measures 
can be dealt with by an experienced and resourceful radar 
officer. 

He must understand that the proper interpretation of the 
signals presented by the radar equipment is most important. 
Spurious echoes from clouds must be recognized as such, the 
reliability of IFF indications must be maintained to avoid 
false alarms, and highly skilled interpretation of signals 
will even enable fairly accurate estimates to be made of 
the size and character of enemy forces from the radar 
signals they present. 

OUR RADAR EQUIPMENT 

Given this understanding and skillful use of radar by all 
concerned, we shall have the advantage of the enemy in this 
field. Experts assert that the state of technical develop­
ment of U.S. Radar equipment described on the following 
pages is about one year in advance of that available to 
the enemy. The enemy is doing well with what he has got; 
it is only through conscientious and imaginative use that 
our better equipment can be made to count. 

-12-
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SHIPBORNE SEARCH SETS 
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CXAM AND CXAM-1 LONG WAVE SEARCH SETS FOR LARGE SHIPS 

DESCRIPfiON 
AND 

USES: 

PERFORMANCE: 

INSTALLATION: 

PERSONNEL: 

------------- --- ··-- -- -- ...:..:.=...:.:_.:._ _ _ ~--

-----------------~~ 

Long-wave search sets for large ships. T~e.y provide range and 

bearing of surface vessels and aircraft, and are equipped with 

an "A" scope. (These sets are no longer in production.) 

With antenna at 130 ft., . reliable maximutn range on large air-

craft is SO miles, and on large ships, 25,000 yds. Range ac­

curacy is about ± 200 yds. Azimuth accuracy ± 3°. 

Sets have 9 components weighing a total of about 5000 lbs. 

Heaviest unit is the antenna, which, with pedestal, weighs 

1500 lbs. Antenna proper measures 15 1 x 15 1 8". 

Minimum operating personnel: one per shift. 

Primary power required is less than 5 KW, 110 V. 60 cvcles. 

Motor-generator is supplied with set if ship's power is not 

~uitable. 

-llJ-
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sc, sc-1, sc- 2 ANo sc-3 LOOG WAVE sEARCH FOR DESTROYERS AND LARGER 

DESCR I .PT ION 
AND 

USES: 

PERFORMANCE: 

TY\.:'\ NSPO RT­
ABILITY: 

INST ALLATIOi-~: 

PERSG.'lNEL: 

Long wave sea!· ·· n sets. lnSti3llcd 0n d e stroyers and larger ships to 
search for planes a;·d surface vessels and for control of inter­
ception. All ::;e ts [,9.ve an 'l~H scope, provisions for IFF connec­
tions, A.nd wor K with CJ. ~Syro-compa ss repea ter. SC-2 and SC-3 also 
have PPI scope 3, rcrr.ot c .PPI 1 s , nnd built-in BLand BI* :::~ntennas. 

W.ith antennas ··· t 100', SC nr~i SC- 1 (without preamplifier) have a 
retiable maxir.•.tm :r.1•·;:~e of 30 rn.il c s on medium bombers at 10,000 1 

R~ t i tude. With prcaJ::pl ifi •~ r, SC-1 1 s rnnge is extended to 75 miles 
-- th':~ snme a ~ that of SC-2 nne! SC-3. Range accuracy of SC is '!: 
2~.'0 :-'r~rrl-3 ; lat e r m.-,-! ·,· ls have "ln H.:curacy of t 100 yds. Bearing 
:l <::C IJ'i' 3cy of -::-.c <1 nd ·-;;_ ... 1 is t 5° : of SC-2 ::md SC-3, i: 3°. There 
.is '1•:-• el e v ~~tion ('•.T .' ol G il r.m y vf th t' sets, but height can be 
~sti ,:;:; t-=-:! :rc.1gh l. ) .: rm~ posi.ti•;ns of minimum signal strength. 

Ship·· .. ,' nt ~nc h..dc;;; SfXl!'(:f for e.1•·i1 s.;- 1:. 
n ? t> , Jc,-!, i t is incl ,_.r_ic(J jn :d1i J::1ne nt. 

If separate generator is 
No t Rir transportable. 

Both SC ., ,1d :)C-1 L ':'·': 5 r~ o;,~r~':•nents <:Neigh ing a total of 1800 lbs. 
SC -·2 h:-t s 6 C;)f'1nonen' c ·.xc_i gh.i:-:g <t total of 3, 000 pounds. Weights 
and c..i imen ::; ions. of :·· :·.~ n:J<~- :Jss.emblies are 450 lbs. 6 1 11~ 11 

x 8 1 6
11 

for SC ~ nd SC - 1 ; 4 7: :~s., 4'6" x 15 1 for SC-2 and SC-3. Anten­
nas :-d·,o·Jld be nH);...m :. ' ·· t< ;~h : , :.:-os sib.!. e, ?referably 100 feet or 
rn orr;, <:'l r:l 1bove .: .. ·;er ~".: p -.'r"str uctc res. 

On e oper 8to r per ~ hift i s minimum o~ a ll 3 sets. 

POWER: SC wd SC-1 r<-' ·:ju irc· ·~;· ,;,-,c~ry po·.•.;,r of 1500 watts at 115 volts, 60 
cyc k~>. SC--2 ;l nd Sz': 3 ';,qt ii:·~ :2500 \\"ltts at 115 volts, 60 cycles. 
All se t s use ship 1 s ~o~~r o f liS volts, 60 cycles; transformer, if 
ship 's powe,- is 44-0 vol t s AC or 220 volts AC; motor generator if 

ship 1 s o ~wer .is DC. 

• B I i s a c om p o n e n t o I ·-1 :5-
th e Mark IV IFF system · lfJE:(:~~Tf \( 1< 

omittecl'from this vol u me. \ti.YJil( ~ iJ {. ~-



SK LONG WAVE SEARCH SET FOR LARGE SHIPS 

DESCRIPTION 
AND 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

P ERSONNEL: 

POWER: 

Long wave search set for large ships. Furnishes range and bear­
ing of surface vessels and aircraft, and can be used for control 
of interception. Set has both "A" and PPI scopes, provisions for 
operating with r e mote PPI's and for IFF connections, and built-in 
BL and BI* antennas ;-

Reliable maximum range, with antenna at 100 1 , is 100 miles on 
medium bombers at 10,000 1 altitude. Range accuracy is~ 100 
yards. Azimuth accuracy, ! 3o. There is no elevation control. 
but elevation can be estimated roughly from positions of maximum 
and minimum signal strength. 

Shipment includes spares, with tubes for 400 hours, and separate 
generator if ship 1 s power is DC. Not air transportable. 

SK has 10 components weighing approximately 5000 lbs. Heaviest 
unit (2400 lbs.) is the antenna assembly. Antenna measures 15 1 x 
16 1 9". Antenna should be 100 ft. or more above water. 

Minimum operators required are one per shift 

Primary power required is 3500 watts, 115 volts, 60 cycles. 
Source of power is ship's power of 115 volts, 60 cycles. 

*BI is a co mpon e nt of th e Mark IV IFF system, omitted from this volume. 



SG MICROWAVE SEARCH SET FOR DESTROYERS AND LARGER 

DESCRIPTION 
AND 

USES: 

PERFORMANCE: 

'1RANSPt)RT­
ABILITY: 

II'STALLATI~: 

POWER: 

RECEIVER- IKDICATOR 

Microwave s earch s et .installed on destroyer~ and larger ships to 

s ea rch for e,1err:y ~nr,::.1ce ships, to .:oordinate .att::~ck by surface 

vessels, and to aid jq navig::~.tion. Furnishes range and bearing 

on PPI and 1'A"~copes. SG has prov .isi.o ~1s for IFF (identification) 

connections . . mri .-:qu_ipme nt is being supplied for connecting to 

remote PPI·s. 

Reliflble maximum 1;,~ge is 15 miles on Jar ~;e ship:;; with antenna 

height of c1bout 100 feet. Ra 11;:::e accuracy is~ 100 yds. Azimuth 

accuracy: 

Complet e :-;h.ipment ].nclude s ~p<J ··~s R.nd testing cqui 1Jment, ::1 nd is 

crat ed in 15 units ~~ ighing about 4289 

13 1 4" x 12" x 10" and weighs 359 Lbs . 

1 b S ) 1. S 2 8 II :X 4 1 rt :-: 8 0 II • 

lbs. Largest package is 

Heaviest package (1425 

SG has 5 components -...eighing Hppro:xi.nately 2200 lbs. Heavies 't 

unit (1180 lbs.) is tl!e transmitter-receiv·er -- 73 7/ 8 11 x 34" x 

22 3 /8 ". Antenna .. ... h ~- ·~ h weigh-; 350 J.bs . with pedestal and 

mensures 44 11 
'( 49 ~~· " 1n .] l 'l me t e r, should be mounted as high as 

possibl e. prefer~1hJ y ll' O:)rC than 100 feet 2bove w;lter and 8 -CcVt.' ad-

jace nt sup2rstructure. 

Pri :nary power requir e d is 115 volts. 60 ...:ycles: 2.8 KVA. 'Source 

is shjp 1 s main line . 



SA AND SA-l LONG WAVE SEARCH SETS FOR DESTROYERS 

DESCRIPTION 
AND 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

Long wave search sets. SA is installed on destroyers or vessels of 
similar size, SA-l on ships lighter than destroyers. Both sets 
provide range and bearing on "A" scopes only; PPI 1 s will be added 
later. SA has provisions for transmitting range and bearing to 
remote repeaters. Both sets have provisions for IFF connections, 
for identification of targets, and the SA also has built-in BL and 
BI* antennas. 

For SA the estimated reliable range is 40 miles on medium bombers 
at 10,000 1 , with antenna at 100 1 • Range accuracy is± 100 yds. 
Bearing accuracy, ± 1°. · For SA-l the estimated reliable range is 
25 miles on large aircraft, 8 miles on battleship. Range accuracy 
is + 100 yds. Bearing accuracy is 3° to 5° on SA-l, 1° on SA 
(lo~e switching). Ther~ is no elevation control on either set. 

Shipments of both sets include spares. SA is packed in 24 units, 
weighing when crated 3300 lbs. Largest SA package is 110" x 69 11 x 
3~~". and weighs 642 lbs. SA-l is packed in 23 units weighing when 
crated 2444 lbs. Largest package is 78" x 65~" x 34~" and weighs 
338 lbs. 

INSTALLATION: SA has 12 components and weighs a total of approximately 1500 lbs. 

PERSONNEL: 

POWER: 

SA-l has 12 components and weighs a total of approximately 900 lbs. 
SA ~ntenna measures 5 1 x 8 18". Including pedestal, it weighs 500 
lbs. SA-l antenna measures 5 1 x 6 1 , and weighs (including 
pedestal) 100 lbs. On both sets the antenna should be mounted as 
high as possible, preferably 100 feet or more 3bove the water. 

For both sets a minimum of one operator per shift is required. 

Primary power required by SA is 1950 watts at 115 volts, 60 cycles; 
by SA-l, 2 KVA, 115 volts, 60 cycles. 

•BI ia a component of 
the Mark IV IFF ay•tem, 
omitted fromthisvolume. 



SH M I CRON'AVE SEARCH AND FIRE COOTROL SET FOO CAROO SH I PS 

DESCRIPTION 
AND 

l.EES: 

PERFORMANCE: 

TRA~PORT­

ABILITY: 

INSTAUATI~: 

PERSONNEL: 

POWER: 

-· 
-

Microwave search and fire control set, for cargo ships and large 

auxiliary transports. Range and bearing are snown on a PPI scope 

and an "A" scope. Lobe-switchjng is used for fine determination 

of bearing. Used to detect surface vessels, to aid navigation , 

and to direct gunfire. 

With antenna at 100 1 , SH has an estimated reliable range of 10 

miles on large shj ps. Range accuracy is ± ( 15 yds. + 1% of mea­

sured range). Bearing accuracy is± 1°. 

-
SH is packed in 16 units for shipment, including spares. Total 

crated weight 1s 4468 lbs. Largest package is 44" x 43" x 61" and 

weighs 910 lbs. 

Set has 9 components, weighing a total of appro:ximately 2770 lbs. 

Antenna, which weighs 700 lbs. and me a sures 51" x 36h" india­

meter, should be mou nted a s high ns possible. 

One operator per shift 1s required for each set. 

Power required is 2.3 KVA, 115 V., 60 cycles. A transformer is 
supplied for operation from 440-volt supply. 

-19-
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SF MICR{)IAVE SEAROi SET FOR DESTROYER ESCORTS AND LIGHTER 

DESCRIPTIOO 
AND 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTALLATI(llf: 

PERSONNEL: 

POWER: 

- -- ··--
·~-

Microwave set installed on destroyer escorts and lighter vessels 
for surface vessel search, navigation, and fire control. Provides 
range and true bearing on "A" and PPI scopes. Beginning with ser­
ial No.S25, sets will also be equipped for remote PPI 1 s. There 
are provisions for IFF connections for identification of targets. 

Estimated reliable range is 15 miles on large ship, with antenna 
height of about 100 ft. Range accuracy is ± (1% + 100 yds.) 
Azimuth accuracy is ± 2°. 

Shipment includes spares for approximately 1500 hours. 
shipment is packed in 13 boxes (including spare parts), 
gest of which is 33" x 35" x 42". When crated, the 
weighs 2200-2300 lbs. 

Complete 
the la r­

shipment 

SF has 10 components, weighing a total of approximately 900 lbs. 
Heavies~ unit (300 lbs . ) is the motor generator--16~" x 40~" x 
13~". Antenna, which weighs 125 lbs. and measures 36~" high by 
30*" in diameter, should be mounted as high as possible, with 
transmission line not exceeding 50 ft. in length. 

Minimum operating personnel required: one per shift. 

Primary power required is less than 2 KW. Source of power is 
400 cycle, 115 volt DC motor generator and 440 V 3 phase AC motor. 
Generator is supplied with set. 

-20-
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SE M I CR()IAVE SEARCH SET FOO SMALL SH I PS 

_:___ . ~-~\- ~- .: ::=.;..::~.=:- - . ---· 
-=---~~---

....!::..: -....:: --=---- -

~ ... .._ --:-·· .::.=----=. --­
-~--~ -:-· -_::-~.:.:; -- -

DESCRIPTION 
AND 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILI'IY: 

PERS(IIlNEL: 

POWER: 

Microwave search set, installed on small vessels and cargo ships, 

and used to detect surface vessels and aid in navigation. Set is 

equipped with an "A" scope, and has provisions for IFF· (identifi­

cation) connections. 

SE, with antenna height of 100 1 has estimated reliable ranges of 

12 miles on large ships, 8 miles on destroyers, and 4 miles on 

surfaced submarines. Range accuracy is t 100 yds. + 1% of range. 

Azimuth accuracy is± 2°. 

Packed in 19 units for shipment, weighing a total of 3300 lbs. 

Largest package is 55" x 42" x 64" and weighs 510 lbs. 

Set consists of 8 components weighing a total of approximately 

2770 lbs. Antenna assembly weighs 280 lbs., and measures 58~" x 

48~" x 26~". It should be i nstalled as high as possible on the 

ship. 

One operator per shift is r e quired. 

Required power of 2.1 KVA is provided by motor generator, supplied 

from ship's power of 32 V. DC or 115 V. DC. 

-21-
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SL MICROtiAVE SEARCH SET FOR SMALL SHIPS 

DESCRIPTION 
AND 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTAlLATICN: 

PERSCNNEL: 

POWER: 

Microwave search set for small ships. Furnishes range and true 

bearing of surface vessels on PPI scope. The set has provisions 

for IFF connections. 

Estimated reliable range, with antenna at 100 1 , ts 20 miles on 

large ships. Range accur acy is ± 250 yards or 5% of full scale. 

Azimuth accuracy, ± 2°. 

Complete shipment, including spares and testing equipment, is 

packed in 11 units weighing a total of 2972 lbs. Largest pack­

age is 57" x 57" x 55" and weighs 600 lbs. - Heaviest package 

weighs 862 lbs. 

SL has 3 components weighing ::1. total of approximately 1300 lbs., 

plus power conversion equipment if needed. Antenna, which weighs 

300 lbs. with hood and measures 45" x 48" in diameter, should be 

mounted as high as possible above water. 

Minimum operating personn ~ l required is one man per shift. 

Power required is 1.4 KW, 115 V. 60 cycles. 

-22-
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SD-A, SO-l, SD-2, AND SD-3 LONG WAVE SEARCH FOR SU~RINES 

DESCRIPTION 
AND 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

Long-wave aircraft warning sets . SD-a .. SD-1, and SD-2 are in­
stalled on submarines and give range only . SD-3, for small 
auxiliaries, supplies range and bearing. All set·s are equipped 
with~A"scopes, and have provisions for IFF (identification) 
connections. 

SD-a, SD-1 and SD-2, with antenna at 40 1 above water, have a re­
liable maximum range of 15 miles on medium bombers at 10,000 1 

altitude. SD-3, with antenna at 80 ft. has a reliable maximum 
range of 25 miles on a medium bomber at 10,000 1 • Range accuracy 
is! 500 yards . Bearing accuracy of SD-3 is~ 10°. 

There is no standard packing procedure for SD-a. SD-1 is packed 
in 20 units, SD-2 in 17, and SD-3 in 23. The heaviest package for 
each of these sets is 417 lbs. ~hen crated SD-1 weighs 2036 lbs; 
SD-2, 1318 lbs; SD-3, 2548 lbs. 

The number of canponents and :·lpproximate total weight of each set 
are: SD-a -- 8 units, 500 lbs; SD-1 -- 6 units, 800 lbs; SD-2 --
8 units, 550 lbs; SD-3 -- 9 units, 700 lbs. In each set the 
transmitter is the heaviest unit, weighing 300 lbs. Antenna 
assembly of SD-a, SD-1 and SD-2 weighs 34 lbs; of SD-3, 78 lbs. 
They should be mounted as high as possible above the water. 

Each set requires one operator per shift. 

For SD-a, SD-1, and SD-2, the p·rimary power required is 115 volts, 
60 cycles, 11i0 watts. SD-3 requires 1277 watts. 



SJ MICROWAVE SEARCH AND TORPEDO CONTROL FOR SUBMARINES 

DESCRIPTION 
AND 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

··:-,·~·--,- ;-=~--

.. :: ::-:.:::_~~ 
I MD ICHOR 

Microwave search and torpedo-control set for submarines only. 

Present sets have an "A" scope only and use lobe-switching for fine 

determination of bearing. Later sets will also be equipped with 

PPI scopes. Set has provisions for IFF connections. For torpedo 

launching, Mark 1, 2, or 3 torpedo data computer is used. 

Reliable maximum range, with antenna at 33 1 , is 5 IJ1iles on a medium 

ship. Range accuracy, ~ (15 yards~ 0. 1%). Azimuth accuracy, 

!. ~ 0. 

Complete shipment includes spares for 80 - days, is packed 1n 22 

units, and weighs when crated a total of 3022 lbs. Largest pack­

age is 50" x 20" x 20 11
, and weighs 507 lbs. 

SJ has 14 components weighing a total of 1850 lbs. Motor generator 

is heaviest unit -- 440 lbs, 14 5/ 8" x 42~" x 13 7/ 16". Antenna, 

which weighs 350 lbs and measures 21~" x 30 11 x 19 5/ 8", should be 

mounted as high as possible. 

Minimum operating personnel: one per shift. 

Primary power required is 1.5 KVA, 115 volts, 60 cycles. Motor 

generator is supplied with set, if ship 1 s power is not suitable. 



SO SERIES MICROWAVE SEARCH AND TORPEDO CONTROL FOR SMAll CRAFT 

DESCRIPTION 
AND 

USES: 

PERFCRMANCE: 

TRANSPORT 
ABILITY: 

INSTALLATION: 

PERSOONEL: 

POWER: 

/ 

;.:..:__ _.--..:.__ __ _ 

.:---- ====---- ~:.=__: 
~-

---==-~::. 

INDICATOR 

Microwave search set and torpedo control for small craft. SO Rnd 
S0-3 are installed on PT boats; SO-l, S0-2, and S0-4, on escort 
and patrol vessels. An S0-7M, to be mounted in a one-ton recon­
naissance car, is contemplated for Marine Corps use. Sets pro­
vide range and bearing of planes and surtace vessels on a PPI 
scope. All later sets will work with gyro-compass repeaters and 
show true bearing indication on the PPI. There are provisions 
for IFF identification connections. 

Estimated range with antenna at 15 1 is 8 miles on a large ship. 
Range accuracy 1s ~ 500 yards. Azimuth nccuracy is Z 4•. 

Complete shipment is packed in 7 units, and with crating weighs 
1161 lbs. Largest package is 114~" x 38" x_ 24" and weig~s 420 
lbs; but tripod can be shipped without packaging box when nir 
transport is necessary, thus · reducing the weight from 420 lbs. to 
165 lbs. 

SO has 8 components weighing approximately 375 lbs. Heaviest unit 
is the motor alternator and modulator assembly -- 15~· x 14~" x 
24~ 11 -- with a weight of 93 lbs. Antenna assembly, which weighs 
59 lbs., should be 15 ft. above water, preferably higher. 

Minimum operating personnel: one per shift. 

Required power of 400 cycle 115 volts is supplied by motor gen­
erator, furnished with set. Different models of SO are supplied 
with motor generators suitable for various ships' power. 
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sN ANo rso PORTABLE MICROWAVE SETS 

DESCRIPTION 
AND 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTAlLATION: 

PERSONNEL: 

Portable microwave set, used as stand-by equipment for short-range 

search and as a navigational aid. Sets can be stowed on ships be­

low armor and set up on deck when other radars have been damaged, 

or can be set up on landing barges, or carried short distances by 

hand for use on beaches. Both sets provide range and bearing, and 

SQ has provisions for IFF identification connections. SN has an 

"A" scope only; SQ presents "A", B and PPI indication, as de­

sired, on a single scope. 

With antenna at 20 1 , estimated reliable range of SN js 5 miles on 

a large ship; of SQ, 6 miles. Range accuracy is ± (2% plus 150 

yards). Azimuth accuracy, ± 3°. 

Shipment includes spares and is air transportable. SN when crated 

has 5 packages and weighs 726 lbs., the heaviest package weighing 

231 lbs. and the largest package being 33" x 26" x 39". The total 

weight of SQ when crated will be about 100 lbs. heavier than SN. 

Without motor drive (approx. 100 lbs.) and spare parts (approx. 

85 lbs.) SN weighs about 265 lbs. and SQ weighs ~bout 350. 

Heaviest SN unit is the modulator-rectifier-indicator -- 18" x 17" 

x 2~~" with a weight of 153 lbs. Heaviest SQ component is modu­

lator-rectifier-indicator -- 22" x 20 11 x 21" with weight of 170 

lbs. The sets should be as high as possible above water. 

For both sets the minimum personnel required is one per shift. 

POWER: SN requires 300 W at 90-130 V, 60 cycles. SQ requires 350 W at 

t 90-130 V, 60 cycles. Generators may be supplied if needed. 
Available for issue in -26-
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tsw PORTABLE MEDIUM WAVE SET 

DE SCRIPT ION 
AND 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

n~STALLAT ION: 

POWER: 

DS£3: 

H-:/,!\ .:- ~OB.T ­

···,a Ti..! f Y: 

il"S l ALL. \1' I Oi'i: 

POWER : 

Portable medium wave aircraft detector used by Naval and Marine 
Corps aircraft and amphibious forces as a pack set for "jiggers" 
operation -- advanced bases, isolated troop concentrations, small 
military installations . Range and bearing are supplied with "A• 
type indication. 

Estimated reliable r ange with a ntenna 10' above ground is 40 miles 
on a medium bomber a t 10 . 000' . Bearing accuracy is approximately 
10°. 

Shipment i n ~ludf:S g_ner at or and s pares for maintenance in the 
fi e ld. Whe n c r a t ed : ~ 0 pa~ka~es t he complete set weighs less 
th~n 500 lbs. The Lngest ·p:tckage weighs 72 lbs. arrl is 1~' x 6' 
X 1 t, 

Si te s ho ul d ~~ e l evated, bu t this requireme nt i s not critical. 
St.H .ion <:<:ln b.~ -: o r-~ ·_,·:cte·i i n 10 minu t t:·s b y 4 men. The set has 6 
c omp cn~~t ~ we ighi~g ~ tntal cf 30 0 lb s. 

f) r.<:·r .,x ,. ·• _.:,:.,: o~· ,., ' · ~ · r:;0nr;c.l. f o r 2 '~·· ;~.;·.J r ope r ation a nd ma 1n­
t ·• ld.i ·<' ·: .. 

400 cyc le s is suppl i ed by a 
g :·:o, ·:> 1. i.r:.:.· .d,r· ,i ... 1 ,u;, i:o:-;:: gene1 ·::;. t ~) ;· requi ::i.n g 1.00 oct a ne or o rdinary 
-: .Ji:>.: f I.F :. 

C<> ,, i.: :. '-: c - . h l .. 

\\·e: !-": h :.·. ~; ~~ _(,. .!. :,~-­

--~ . 3 ]_ J ~: ~ 

.':nG 
1 '3! 

·- ~. 

r 
J •• 

I 1 . '.. ,,; i 1 t c: r ·1. ·: 

s~2r~~ ~ c t fcc d etection of planes and 
... ·.·--·d L•,f'<t.'S, Se t p<" •)'J ide s range and bear-

~ .. ··r:;;e . ·.(;..:;~- ~ :: c y i s 1, 000 yards. 

~~~~..:!i.- .~,·-:~~'~fi,.;.., 1s packed in 3 units and 
.:.i: r:- ;C.i<.·•'.::: is 56 11 :< 2 6 11 x 30" and weighs 

· .. '. ;_:h ; .. ~.,.. :':>t:;.;, :. ~f a?p:rox i.aJ.::~ tely 500 lbs., 
· ·· ... tl:·;·::: ·.n 3C r::.:ir:ut<·s . A:1t:enna height is 

:.<·o~' . ..:.~. t mit (1'!7 Lb:s.) i s c a r ry i ng case for 
-~· -:t - : ~' :. :; : ~- 2 ~' x 3 3 1./ !. 6 n .. 

_( 

Pri ··::o1·y powe r requ .i:--e ·J is 1 !1 t{V.o .. 801) cyc les , 115 volts. Power 
s o u rce .!.S g~·l::.GJ.itie-(~:ivcr· Q,1::~1 <.·~.1 t cr , suppl i ed with set. 

t Ava i 101 b 1 e f v r 1 !I " ue in 

latter psrt of 194 3 . 
. . ·-27 ' 

.o ~.::· ... ~:;SECRET 

I' 

I 

I! 
I. 
II 
I I I. 

I 

:I 
i i . ! 
I I 
;. i 
I' 
! 

'I 

I. t 

I i 
I : 
J' 





SHIP FIRE CONTROL SETS 
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MARK 3 MEDIUM WAVE FlRE CONTROL FOR MAIN BATTERIES 

MARK 3 WITH 3 1 x 12 1 ANTENNA ON DIRECTOR 

TRAIN INDICATOR 

DESCRIPfiON: 

USES: 

PERFORMANCE: 

TRANSPORf­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

ANTENNA 

RANGE UNIT 

Medium wave fire con£rol for matn bAtteries. Type "A" range in­

dication and pip-matching for train. Has provisions for IFF con­

nections, for identification of targets. Search radar designates 

target area. 

Furnishes bearing and range tc the Mark 34 and Mark 38 directors 

for guns 6" or larger . It is not readily suitable for spotting 

the fall of the shot, except in range. 

Reliable maximum range is 16,000 yds. for destroyer Largets, 

28,000 for battleships; minimum range is 1,000 yds.; range accur­

acy ± 40 yds. Azimuth accuracy is ± 4 mils for 6 1 x 6 1 antenna, 

or ± 2 mils for 3 1 x 12 1 antenna. 

Radar ~s packed ~n 7 or 8 cases, weighing 3700 lbs., plus crated 

antenna mount. 

Of the seven components, the control-indicator, 

train indicator are installed in the director. 

either 3 1 x 12 1 or 6 1 x 6 1 antenna. 

range unit and 

Equipment has 

One range operator and one mainte11ance man per set, in addition 

to regular director personnel, are required. 

Primary power required is 2.2 KW, 115 V, 60-cycle single phase, 

derived from ship's generators. 
-30- . 
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MARK 8 

SCAN 
pOSITION 

INDICATORS 

MICRGIAVE FIRE COOTROL Fffi MAIN BAffiRIES 

(MARK 8 IN MARK 3ij DIRECIORI 

JUNCTION BOX 

REGULATED 
RECTIFIERS -

TARGET SIDE MARK 8 ANTENNA REAR VIEW HARK 8 ANTENNA 

DESCRIPTICN: 

USES: 

PERFCRMANCE: 

'J."RMSPORT­
ABILITY: 

INSTALLATICN: 

PER5a'lNEL: 

POWER: 

Microwave fire control for main batteries. nAw and B indication. 

Search radar provides target designation. Equipment has provisions 

for IFF connections, for identification of targets. 

Mark 8 is used with the gun directors Mark 34 and 38. It provides 

both bearing and range. It permits spotting in range and deflec­

tion it being possible to detect shell splashes. The equip­

ment .ts for use with guns 6ft and larger. 

Reliable maximum range (on cruiser with antenna 120 ft. above water): 

40,000 yards. Reliable minimum range: 500 yards. Range accuracy: 

± (15 yards+ 0.1% of range.) Bearing accuraey: 0.1° or 2 mils. 

Elevation limits: + 55° to - 20° for level; no cross-level. 

Shipment include s spares for a year and testing equipment. Com­

plete shipment is packed in 47 boxes, weighing (spares included) 

a total of 14.485 lbs. 

The 13 components of Mark 8 are installed .tn or near the director, 

as shown in the above drawing. 

Minimum personnel is 1. operator and 1 maintenance man, plus direc­

tor crew. 

Primary power required: 4 KW, 440 V, 3 phase, 60 cycles. Source 

of power is ship 1 s supply. 

-31-
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MK 4 AND tMK 12 MEDill-1 WAVE FIRE CONTROL FOR OOAL PURPOOE BATTERIES 

MARK ~ IN MARK 37 DIRECTOR 

DESCRIPTION 

USES: 

PERFORMANCE: 

TRANSPORT. 
ABILITY: 

lrf..>TAILATICN: 

PERSONNEL: 

POWER: 

ELEVATION 
INDICATOR 

TRAIN 
INDICATOR 

Medium wave fire control for dual purpose batteries. "Aw type 
range indicator and two pip-matching train and elevation indica­
tors. Search radar provides target designation. Equipment has 
provisions for IFF connections for identification of targets. 

Mark 4 is used on the all-purpose directors Mk. 33 and Mk. 37 with 
5-inch guns. It furnishes elevation, bearing, and range, though at 
elevation angles below 10° the elevation angle is likely to be in 
error. Set is useful in getting a solution into the computer be­
fore the target gets into the range of visibility. Mark 12 will be 
a higher-powered set which will replace the Mark 4 in the Mark 37 
director (square-backed type). 

Reliable maximum ranges for Mark 4: 35,000 yds. on PBY at 5,000', 
16,000 yds. on destroyers, 25,000 yds. on battleships. Minimum 
range, 1,000 yds. Range accuracy, ~ 40 yds. Bearing limits, 720° 
for director train. Bearing accuracy, ±4 mils. Elevation limits, 
+ 110° to - 20°. Elevation accuracy, (above 10°) t 4 mils. For 
Mark 12, maximum reliable range on PBY is 40,000 yds. Range accur­
acy will be! 25 yds., accuracy in elevation (above 7°) and bearing 
will be ~ 2 mils. 

Radar is packed in 7 or 8 cases weighing 3800 lbs., plus crated an­
terma mount. Testing equipment and spares for one year are includ­
ed. 

Mark 4 will have the control-indicator, range unit, and . two train 
and/or elevation indicators mounted in the director. Mark 12 in­
stallation will be similar, but there will be four train and/or ele­
vation indicators in the directo~ 

One radar range operator and one maintenance man are required in 
~ddition to the director crew. 

Primary power required is 2.4KW, 115 V, 60-cycle single phase, 
supplied by ship's generators. 

t Availabl~ for issue in -32-
latter part of 1943. 1)£.4\fli§Sff.~tfl 



tMARK 10 

D~IPTI<:tl: 

USES: 

PER:FORMMCE: 

TRANSFORf­
ABILilY: 

INSfAILATI~: 

PERSOONEL: 

POWER: 

MICRONAVE ANTIAIRCRAFT FIRE CONTROL 

TRAIN AND ELEVATION 

Microwave AA fire control for Mark SO directors. 

The Mark 50 is used with 40 mm guns, and may be used with 3 " o r 
5" AA guns when proper ballistics are available. The Mark 10 
radar gives both direction and range of target, range by means of 
"A" indication, direction by a moving spot indicator. Search ra ­
dar provides target designation. Equipment has no provisions for 
IFF identification connections. 

Reliable maximum range: Mark 10, Mods. 0 and 1 -- 10,000 yds; 
Mods. 2 and 3 -- 15,000 yds . Minimum range: 300 yds. Range 
accuracy± (15 yds. + 0.1% of range.) Bearing accuracy± 0.25°. 
Elevation limits: 100° elevation, 25° depression. Elevation 
accuracy:± 0.25°. 

Set, including spares for one year, is packed in 17 boxes. The 
largest is 75" x 36" x 36" and weighs 1200 lbs. Total weight of 
shipment when crated is 2760 lbs. 

Mark 10 consists of approximately 7 components. Most of these, 
including the transmi tter , modulator, and all indicators, will be 
installed in the dir e ctor. Their total weight will be about 
1200 lbs. 

Minimum operati n g personnel: 1 radar range operator and one 
director operator who points by either radar or optics; minimum 
maintenance, one. 

Primary power required is 1.7 KW, 115 V, 60 cycles, single phase. 
Source of power is ship's line. 

t Available for issue in -33-
lattu part of 1943. ;\: { c,f?~~ t~mt~ 



tMARK II ANotMARK 19 MICROWAVE ANTIAIRCRAFT FIRE CONTROL 

TRANSMITTER 

COMPUTER 

jMARK I I IN MARK lt9 DIRECTOR AND GUN MOUNT I 

DESCRIPTION: 

USES: 

PERFORMANCE: 

fl\.ANS .PO RT ·­
Ai3ILITY: 

INSTALLATION: 

PEhSONNEL: 

POWER: 

Microwave AA fire control for automatic weapons. 

Mark 11 furnishes range only on circular nAn scope; Mark 19 pro­
vides range on •A• scope, and bearing and elevation on moving 
spot indicator. Search radar designates target area. No pro­
visions for IFF identification of targets. 

For Mark 11, reliable maximum range on medium planes is 6,000 
yards, reliable minimum range is 600 yards~ range accuracy is 
+ 70 yds. Director train is unlimited. Elevation limits are 
from - 30° to ± 115°. Mark 19 has a reliable maximum range of 
12,000 yds. on medium bombers; a minimum range of 400 yds., and a 
range accuracy of+ (15 yds. + 0.1% of range). Bearing accuracy 
l.S + 4 mils. El;vation accuracy (above 10°) is± 4 mils. 

Shipment includes spares for a year, and will be airtransportable. 

For the Mark 11, all compcncnts except receiver and control­
indi~ator are mounted on or within the director. For the Mark 19, 
~11 control units will b e mounted below deck. 

Minimum operating personnel required: 1 radar range 
director operator who poi n ts by optics or rad~r. 

operations all day, 5 men are recommended. 

operator, 1 
For normal 

Primary 
single 

power required for Mark 11 is 750 watts, 115 V, 60 cycles, 
phase; for Mark 19, 1.4 KW, from ship's supply. 

t Available for issue in -34-
latter part of 1943. 
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SCR-270-D MOBILE LONG WAVE AIRCRAFT WARN lNG SET 

DESCRIPfiOO: 

USES: 

PERFORMANCE 

AND 

SITING: 

TRANSPORT­

ABil-ITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

.. . . 
. · ~-·------

-=-::-· - - . 

Six-vehicle mobile, long wave early warning aircraft detector. 

Azimuth and range supplied. Set is equipped with ~A~ scope. 

To establish a screen of warning which provides information 

of approaching aircraft as early as possible but with a sacrifice 

of accuracy in range, azimuth and elevation. IFF equipment RC-

150 is used. 

Maximum range on a single bomber flying at indicated heights, 

when set is on a fl3t sea level site: 

Altitude, feet 1000 5000 20,000 25,000 

Range, miles 20 50 100 110 

Set should be sited at a height between 100' and 1000 1 above an 

unobstructed reflecting surface. 

Complete set is carried in 6 vehicles, the largest of which meas­

ures 30' 4" x 9' 10" x 8 1 • Total weight of shipment is 101,790 

lbs; total volume 11,485 cu. ft. 

Operates from trucks in which mounted. Can be placed 1n operation 

about 6 hours after arrival at site. 

Seven men comprise operating crew. For 24 hour operation about 

50 men are required to run radar, communication radio, and camp. 

15.3 KW, supplied by PE-74, 25 KVA gasoline-driven generator, 

having fixed consumption of 4 gal. per hour, non-leaded gasoline. 

-36-
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SCR-271-0 AND SCR~9271~- E FIX £0 L.ONG Wt:JE .41 RCRA FT WARNING SET 

DESCRIPTION: 

?ERFORMA!'a 
AND 

SITING: 

1-RA.~SPORT­

..'!BILITY: 

J:NS'TALLATION: 

:FERS(NNEL: 

POWER: 

------

-------

Fixed J.ong wave earl:y warning aircraft detector. Azimuth and range 
suppli~d on "A" sco~es. 271-D has A 100 1 to~er: 271-E, a SO' 
tower~ 

To <~:stnblish a screen of warning which gives data on aircraft as 
early as possible, but with a sacrifice of accuracy in range, 
azimiJth and elevation. IFF equipment RC-151 is us~d. 

M:1.ximum range on o single me-dium bomber flying at .indicated alti­
tudes. when set is on a flat sea level site: 

Altitude, feet 
SCR-271-E range, mi. 
SCR- 271-- D rang~-mi_..:.. 

25 000 
110 

--1-35 

Sets should be sited so that the mean antenn~ height is between 
100 and 1000 ft. above an unobstn;cted flat ::;urface. The 100 1 tower 
shculd be used •Nhen it _is desired to get wJditional low coverage, 
or to insure cl~arance above surrounding tn:_es or other obstruc­
t j ens e 

Se · ai"E:- pack•_•d in 106 units, wE>igi-:i_:~o; :1. total of 42,279 lbs. 
Lar ~st unit is 176n ·;.: :25 11 x 20 11

.. Tot:d ·· . .r ol!__;n;e is 400;'?. cu. ft. 

Requi<-es "'weatherprc·::-f building ;1pprox. 20! x 40 1 for housing ra­
dar components and a b u ilding a)prox. 20' x 20i for housing the 
power uoits and swi-:: -:::hbG<~ rd. A 100 f.~c~~ ": ."J'Nel· •)r; concn~te foot­
ings is r~<:Juircd f.-:1· ;~;1 SCR-:271--0 3!0-'1 :1 S-0- ft .. 1:ower f0r :::n 
SCR-271-E. 'Building:.; and toV'e:r ::lr<O! built b:_; onginf.::ers in abcut 3 
weeks. Radar can b~ installed by five m~~ in about two weeks. 

7 mt>r. arc opernting cr.:··'-'· F.:;,· 24 lx:u:r .:;pcr::tion, 8bout 50 men ~re 
required for radar . communication rndi0, ~nd camp. 

15 . .3 KW supplied by PE 74, 25 K:v.A gasoline-driven generator. 
Consumption J.s 4 gaL r-.cr hour, non-leaded st,1f"dnrd commercial ~as . 

. ..:.37~ 
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SCR-582 

DESOUPfi~: 

USES: 

PERFORMANCE 
AND 

SITING: 

TRANSPORI'­
ABILITY: 

INSTAI.LATI~: 

PERSOONEL: 

PaVER: 

FIXED MICROWAVE SEACOAST ARTILLERY SET 

Fixed Seacoast Artillery microwave radar. 

Gives PPI indication for harbor control and detection of surface 
craft and low-flying planes. IFF RC-182 is used. 

SCR-582 covers 360°. From a height of site of 100 to 125 feet, 
the reliable maximum range is about 20,000 yards and the most 
probable maximum range is about 35,000 yards. Occasionally, 
ranges up to the 90,000-yard limit of the range scale cRn be ob­
tained. Minimum range is about 1000 yards. Azimuth accuracy is of 
the order of ± 2° depending somewhat on the range scale in use. 
The range accuracy may be considered t 3 per cent of the range 
scale in use. The range scales are 10,000, 30,000, and 90,000 
yards. Set should be sited not less than 30 feet above the sur­
rounding terrain and at least 100 to 150 feet above sea level. 
Optimum height of site is between 150 and 500 feet. Site should 
not include within the arc of surveillance any obstructions which 
would come within 5 to 10 degrees of the antenna axis. 

Shipment includes spares and separate generator. Complete shipment 
is packed in 41 units, including power unit and power house. 
Largest package (power unit) is 5 19" x 6 1 x 5 1 11" and weighs 2060 
lbs. 

Set normally 1s installed in existing harbor defense or group ob­
servation posts by Signal Corps personnel. No tower or buildings 
are furnished as part of the set, but power plant shelters are 
obtainable. 

SCR-582 requires one man to operate the set and another to plot the 
position of detected targets. Tr.ese men relieve each other every 
thirty minutes. A power plant operator and maintenance man ~1st be 
available. For 24-hour operation a chief of section, five opera­
tors, two power plant operators, and one maintenance man are re­
quired. 

Requires about 1.8 KW, 110 V, 60 cycles, single phase. 

-l.KJ-
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tscR-682 

I SCR-882 I 

DESCRIPTION: 

USES: 

PERFORMAOCE: 

. 
TRANSPORT-
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

TRANSPORTABLE MICROWAVE SEACOAST ARTILtERY SET 

Transportable Seacoast Artillery microwave radar. 

Used by 155-mm and 8-inch railway battaJions. 
tion of surface craft and low-flying planes. 

PPI gives indica­
Uses IFF RC-282. 

Set covers 360•. For a height of 100 feet, range will average 
50,000 yards or greater. At times, under favorable conditions, 
very much greater maximum ranges will be achieved from sufficient 
heights of sit e. Minimum range is about 500 yards. Azimuth 
accuracy is of the order of ! 2 degrees depending somewhat on the 
range scale in use. The range accuracy thus may be considered 
~ 3 per cent of the range scale in use. The range scales are 
10,000; 40,000; 160,000; and 320,000 yards. Set should be sited 
not less than thirty feet above the surrounding terrain and pref­
erably at least 100 feet above sea level. The optimum height of 
site is between 150 and 500 feet . 

A transportable version of the SCR-582, SCR-682 can be carried 
in two standard 2~-ton 6 x 6 cargo trucks. 

Set normally is operated from a portable tower furnished with set. 
The operating components are located near the tower in a Shelter 
H0-17 or housing constructed by the using ·troops from materials 
obtained locally. No transportation is furnished with the set. 

another plots the position of de­
relieve one another every thirty 
For 24-hour operation a chief of 

One man operates the set and 
tected targets. These men 
minutes to reduce fatigue. 
section, five operators, two 
tenance man are required. 

power plant operators, and one main-

Requires about 1.28 KW, 120 v, 60 cycles, single phase. 
t Available for issue in 

latter part of 1943. 



SCR-296-A FIXED MEDIUM WAVE COAST ARTillERY FIRE CONTROl SET 

DESCRIPTION 

USES: 

PERFORMAK:E 
AND 

SITI:r«J: 

TRANSPCJIT­
ABILITY: 

INSTAUATION: 

PERSONNEL: 

POWER: 

__ ::..:._ __ 

... . 
.1:_- - ' l \ itx-.L- I 

Fixed Coast Artillery gun-laying medium wave radar, assigned to 
modern 6 inch or larger batteries. 

Set is designed to track a surface target in range and azimuth. 
Data are sent to the plotting room and used in firing. An 
SCR-296-A normally is assigned to one battery, but may furnish data 
to more. Works with IFF RC-136-A. 

Range is shown on "A" scope. The target is tracked in azimuth with 
a pip matching oscilloscope or a zero-center meter. Range accuracy 
is about ! 30 yards while azimuth accuracy is about ! 0.20 degree 
under the best conditions. The set has a dependable range of 
20,000 yards on a destroyer size target when employed at a height 
of 145 feet. Site should be not leas th~n 100 feet above sea 
level; 150 to 500 feet is recommended. 

Shipment includes spares and separate generator. When crated the 
total weight is 91,763 lbs. Largest unit is 5,270 lbs. 

SCR-2967 A includes a tower, an operating building, and two power 
plant buildings. The tcwer is obtainable in heights of 25, 50, 75, 
and 100 feet. Concrete floors must be put in locally. 

Operating crew consists cf 5 men in addition to a power plant oper­
ator and ~aintenance man who should be available at all times. 

Primary power of 2.3 KW is supplied by PE-84C -- commercial or 
auxiliary 110 V, AC single phase. Generator needs high octane gas. 



tMARK 16 

DESCRIPTI~: 

lJSES: 

PERFORMANCE: 

11~.A.NSPORT­

.\BXLITY: 

tNSrALL\TIOr~: 

PERS<l'mEL: 

l:l()WER: 

t-«)BI LE MICR~AVE SEARCH AND FIRE COOTROL SET 

Mic r owave surface s~ ;-· --d, and fire ccr:trol for mobile sea coast 

artillery. 

Supplies gun-Ltving; i_.· fot·:nation in range and azimuth to plotting 

board , and worl..s wit~ 155-mm., 5 11
, 6", and 7 11 guns. Indication 

is given on "A 11 and PFI scope-;. Set has provision for IFF identi­

fication conne cti 0n~. 

ReJ i able maximu:!l ra.r;ge en laq.>;e ships, from 50 1 antenna height, 

is 15 miles ; reliabJ e m .~nimum range is 400 yds. Range accuracy 

± 2 5 yd s • A :.t: j_ m u t i 1 <~ c c u 1'" a c y, -.t ~ 0
• 

Shipment include s s pa ~ es, t esting ~quipment - and separate gener­

ator. Total weight of ~>! ·,ip:nent, i_ncluding trailers, is about 14 
tons. Can be ~ar-i·d in any ship hold ~xceeding 8 1 x 11 1- x 20 1

• 

Set is ca rried in t~o r ~ ~i 1 ~rs F0wer unit and dismantled antenna 

;:1nd to·~er are •::J rr.! c -: _,o (:·!·,..: : .,J.l other components are carried in 

the otr~e x . The trn iJ ::;_· :,. , ... .,. i.J:>u;:;lly hauled by caterpillar tract­

tors . 

Two operators and .:-.· i ·~ ,::1.int.-?nance · man are minimum requirement. 

For 24-hour ope r aticn , 6 o per a tors are required. 

Primary power requi red: 115 V AC, 60 cycle power, 5 KVA. Gas 

driven generut o r requires auto type gasoline. t A.vaihble ior i~sue in 

lafter part of 1943. --43-
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SEARCHLIGHT CONTROL SETS 
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SCR-268 AND SCR-268- B MOBILE LOOG WAVE SEARCHLIGHT COOTROL SET 

DESCRIPTIGI: 

USES: 

PERFCRMANCE 
AND 

SITING: 

TRANSPCRT­
ABILITY: 

INSf AI.LAT IGI: 

PERS<JiNEL: 

POVER: 

Mobile medium-range long wave searchlight control, AAAIS, and sub­
stitute gun-laying equipment. SCR-268 consists of two trailers; 
SCR-268-B, of a trailer and 4 trucks. Uses IFF RC-148. 

To search for targets and furnish position data for AAAIS. Trans ­
mits present azimuth and angular height to searchlight control 
station for directing searchlight. Transmits present azimuth, 
angular height and altitude to M-4, M-7, or M-9 directors for gun­
laying. 

Reliable maximum range, 40,000 yds. Minimum range, 3000 yds. With 
set carefully oriented and aligned, average errors are as follows: 
altitude, 100 yds; azimuth, 10 mils; angular height (above 350 
mils), 10 mils. Orientation and alignment are complex, and must be 
checked daily. For best results, set should be located on high 
ground, level for 100 yds. roundabout. 

Equipment is carried in vehicles. Total weight of SCR-268 is 15 
tons. Largest vehicle weighs 9 tons and measures 8 1 x 10 213' x 
18 1 • Total weight of SCR-268-B is 42.6 tons. Largest vehicle 
weighs 14 tons and measures 8 1/ 3 1 x 11 1 x 24~ 1 • 

Thirteen men can install set and obtain approximate data 1n 2 hrs. 
Accurate orientation and alignment take 4 more hours. 

Minimum of 5 operators and a Chief Radar Operator are required~ 

9 KVA, 120 V, 50-60 cycles AC required. Source is generator 
(supplied with set). Unleaded gasoline should be used when possi­
ble. Consumption is 3 to 4 gal. per hour. Modification kit PE-178 
permits operati~n on commercial power. 

-~-
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SCR- 547 MOBILE MICROWAVE RAOAR-QPTICAL HEIGHT FINDER 

DESCRIPTION: 

l!SES: 

PERFORMAN:E 
AND 

SITING: 

TRANSPORT­
t\BTLITY: 

INST.\LLATI ON: 

PERSlJf'-i:'iF~: 

POWER: 

-.-.-- ..... - . -...----

Mobile microwave radar-optical height finder. (Slant range 

supplied by radar; azimuth and angular height by optical track­

ing.) Set consists of ·antenna trailer, tractor, and spare parts 

truck. Early models also include a power van. 

To supply slant range or altitude to Antiaircraft Artillery fire 

control instruments . 

. Maximum range (limited by data transmission system), 25,000 yds. 

Useful range is gener~lly limited by visibility. Minimum range, 

300 yds. ~ve rage range error, -t 25 yds. o\1 t i tude 1 imi t s, 300 to 

10' 000 yd s. Set shouJd he s ited for maximum visibility. 

Set is tr·nnspo rted in vehicles, the large.st of which weighs 7.7 

tons and measures 8 1 x 10 1 x 21~ 1 • Total weight of set without 

power vnn i s 16.6 tons: with power van, 24.3 tons. 

Five trained men can set up and synchronize the equipment with 

as s ociated director ln 20 minutes. 

Three operators a nd a chief Pndnr Oper~tor are minimum require­

~ent. When pow~r vnn ts u s ed, additional personnel is needed. 

Enrly models tJse pov. e r from \·;:.1n-mounted engine-driven generator, 

consuming 1 gaL gns per ho1H. Later models receive power from 

Antiaircraft Gun Battery power plant, the peak power required 

being about 3.5 KVA, single phase. 
-ll&- . .• 
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SCR- 545 KlBILE LOOG WAVE AIRCRAFT SEARCH AND MICRONAVE AA FIRE CONTROL SET 

DESCRIPfl~: 

USES: 

PERFORMAOCE 
MID 

SITING: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

---
---- --.-· -- --

Mobile long wave aircraft search and microwave AA gun-lRying. Set 
consists of trailer and prime-mover carrying power plant. One 
spare parts truck furnished for each antiaircraft gun battalion. 
Provides present azimuth, angular height, . and slant range. 
Operates with IFF equipment RC-145. 

To search for targets and furnish position data for AAAIS. 
Tr ansmits necessary pr e sent position data for all antiaircraft gun 
directors. May also be used as radar range-finder, with separate 
visual determination ~f a zimuth and ~ngular height. 

Maximum reliable range, SQ.OOO yds. Minimum range, 500 yds. Aver­
age range error, 25 yds. Average azimuth ~nd angular height error, 
3 mils. If no interfe rence exists, set should be sited for maximum 
visibility. 

Set is carried in vehicles. Excluding spare pprts truck, they 
weigh a total of 27 tons, and occupy 3840 cu. ft. Largest vehicle 
measures 8 1/ 3 1 x 10~ 1 x 24~ 1 • Spare parts truck (supplied with 
every 4 sets) weighs 8 tons. 

Operat e s from ve hicle s i n which mounted. SCR-545 can be set up, 
ori e nt e d, a r~ synchronized with associ a t e d equipment in 1 hour, 
usin g a crew of 9 trained men. 

Four operators a nd a chi e f Radar Operator are m1n1mum requirement. 

Peak power required is approximately 15 KVA. Supplied by gasoline 
engine S gal. per hour. 



SCR-584 MOBILE MICRatiAVE ANTI-AIRCRAFT FIRE CONTROL SET 

SCR-584 WITH GUN 

DESCRIPTION: 

USES: 

PERFORMANCE 
AND 

SITING: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

Mobile medium- range microwa·; e Antiaircraft Artillery gun-laying 
set, consisting of semi-trailer and 4-ton tractor. One spare 
parts truck is furnished to each AA gun battery. Supplies pre­
sent azimuth, angular height and slant range or altitude. 
Operates with IFF equipment RC-184. 

Io search for targets and furnish position data for AAAIS. Trans­
mits necessary pres en t position data for all long-range AA gun 
d.irectors. May also be used as radar range or ne..ight finder with 
separate visual determination of azimuth and angular height. 

Maximum reliable range, 50,000 yds. Minimum range, 500 yds. 
Average range error, 25 yds. Average azimuth and angular height 
error, 3 mils. Set should be located for maximum visibility. 

Set is transported in vehicles. Excluding spare parts truck, set 
weighs a total of 15 tons and occupies 2770 cu. ft. Largest 
vehicle measures 8 1 x 10~ 1 x 19~ 1 • Spare parts truck (supplied 
with every 4 s e ts) weighs 7 tons. 

SCR-584 can be set up, oriented and synchronized with associated 
equipment in 30 minutes, using crew of 9 trained men. 

Two operators and Chief Radar Oper.ator are minimum requirement. 

~equired peak power of about 12 KVA, 3 phase, is supplied by Gun 
Battery power plant. 
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SCR-588 LONG WAVE A I RCRAFT DETECTOR AND GC I 
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DESCRIPTION: 

USES: 

PERFORMANCE 
AND 

SITING: 

TRANSPORT 
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

----'----~:_~~~~~~: :~k~~b"""" 

Fixed medium-range, long wave aircraft detector and GCI. Provides 
azimuth, range, and altitude data. Type HR and PPI scopes. 

To give continuous plan position and accurate relative height of 
enemy plane and friendly fighter plane for GCI. Set can also be 
used for early warning and to give increased coverage at low 
aQgles of search. IFF equipment RC-188 is used. When operating 
as GCI, VHF equipment SCR-624 is required. 

Maximum range on a medium bomber, with set on flat sea level site: 
t 

Altitude, feet 10,000 25,000 
Ran e * m i 1 e s 9 5 __ 1'-'0::...::5::...-. ___ -1 

*Range of PPI Limits operation to about 45 miles. 

When operating as GCI, set must be sited so that a flat unob­
structed surface extends at least ~th mile in the height-finding 
sector. Good GCI sites are extremely rare. For early warning, 
sets should be sited between 100 and 1,000 feet ~hove an unob­
structed surface. 

Set is packaged for shipment in 55 units, weighing a total of 
54,000 lbs. Largest unit measures 15.3 1 x 3.8 1 x 1.8 1 • Total 
shipping s p·a c e i s 3 5 0 0 c u . f t . 

Requires a weatherproof building approximately 20 1 x 40 1 for hous­
ing radar components and a building approximately 20 1 x 20 1 fot 
power units and switchboard. A 25 1 tower on concrete footing is 
required for support of antenna. Buildings and tower can be 
built by Engineers in about 3 weeks. Radar can be installed by 5 
men in 2 weeks. 

8 men are operating crew. 
required to run radar, 

For 24-hour operation about 54 men are 
communication radio, and camp. 

4 KW at 230 volts and 1 KW at 115 volts, from three PE-198 
electric Diesel units, supplied with set. (Two units operate si­
multaneously). Fuel consumption is 2~ gals. of Diesel fuel oil 
per hour. 



SCR-527 t-()8 ILE LOOG WAVE A I RCRAFT DETECTOR AND GC I 
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DESCRIPTIOO: 

USES: 

PERFORMAK:E 
AND 

SITING: 

INSTALLATION: 

TRANSPORT­
ABILITY: 
PERSONNEL: 

POWER: 

- --=..!... - -· -_- -... 

Seven-truck mobile long wave medium-range aircraft detector and 
\~I. Gives azimuth, range and altitude on PPI and HR scopes. 

To provide necessary continuous plan position and accurate rela­
tive height of enemy plane and friendly fighter plane for GCI. 
Set can also be used for early warning and to give increased cov­
erage at low angles of search. IFF equipment RC-127 is used . 
When operating as a GCI stat i t:>n, VHF equipment SCR-624 is re ­
quired. 

Maximum range on a si ngle medium bomber flyin g at-indicated alti ­
tudes when set i s installed on a flat sea level site · . 

Altitude, feet: J 1000 I 5000 I 20 000 I 25,000 
Range* mil e s I 17 I 35 l 90 I 100 

*Range of PPI scope limits GCI ope ration to approxi-
mately 45 miles. 

When operating as GCI, set must be sited so that a flat unob­
structed reflecting surface extends at least - ~th mile in the sec­
tor in which height- f inding is desired. Good GCI sites are ex­
tremely rare, and workable site s are found only with difficulty. 
When used for ea r ly warning , these sets should be sited at a 
height between 100 and 1,000 feet above an unobstructed reflect­
ing surface. 

Operates from .trucks iY. -;.hich ;no unted. Can be place d in operation 
in approximately 6 h c urs afte r arr i val a t proper site. 

Set consists of 7 v ehicles we ighing a total of 97,610 lbs. 
Largest vehicle measures 26'2~" x 8 1 1~ " x 10 1 • 

8 men are operating crew . For 24 - hour operation, about 54 men 
are required for ope ~· ~ t ion of r adar, communic::!tion radio, and camp. 

Supplied by two PE 137-A 25 KW, 120/ 208 V gasoline generators, one 
of which serves as a spare. Supplied with set in separate trucks. 
Fuel consumption is 2 . 4 gal. per hour of non-leaded standard com­
mercial gasoline. 



SCR-615-A ANOSCR-615-B MICROWAVE AIRCRAFT DETECTORS FOR GCI 

-

DESCRIPTION: 

USES: 

PmFCRMAN:E 
AND 

SITING: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

_,_ 
:2_ 

Fixed, microwave aircraft detector for GCI. Gives range, altitude 
and azimuth data on planes. Has 2 "A" scopes, one PPI. 

Adjunct to a search radar to give accurate height data, thus per­
mitting GCI operation from sites not suitable for other GCI sets 
which need flat sites. Also gives low-angle coverage when oper­
ated as search set. IFF equipment RC-215 is used. 

Range on a single, medium bomber flying at indicated altitudes: 

Altitude, feet 1000 5000 20 000 25 000 
615-A Range Miles. 25 35 35 35 
615-B Range, Miles. 2S 50 so so 

For height finding, set is sited near search set so objects which 
may cause ground clutter are screened from set by nearby hills. 
For low angle early warning, set is sited a~ high as possible in 
coastal areas overlooking sea. When sited overlooking land, the 
site should be as high as possible. Back radiation is negligible. 

When packed for shipment by freight the total weight is expected 
to beapproximatelylO,OOO Jbs. 
Antenna and transmitting and receiving components are installed on 
a wooden tower 30 1 , 55 1 , or 105 1 high, depending on site. Operat­
ing controls and presentation unit are installed in a separate 
weatherproof building approximately 20 1 x 20 1 • If used as adjunct 
to a search type set, controls and presentation can be installed 
in same building with search set equipment. A 20 1 x 20 1 building 
is required for power units and switchboard. Tower and buildings 
must be built by engineers and require approx. 2 weeks. Radar 
components can then be installed by 5 men in about 5 to 6 days. 

8 men comprise an operating crew. For 24-hour operation about 54 
men are required to operate radar, communication radio and camp. 

12 KW. 120/208 V 3 phase supplied by electric diesel generator. 
-51J-
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t SCR-627 LC»>G WAVE OC I 

DESCRIPTION: 

USES: 

PERFORMANCE 
AND 

SITING: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POY.ER: 

Fixed, long wave medium-range GCI that supplies azimuth, altitude 
and range data on planes. Two PPI and one HR scope supplied. 

To provide continuous plan position and accurate relative height 
of enemy plane and friendly fighter plane for GCI. Set can also 
be used for early warning and to give increased coverage at low 
angles of search. IFF equipment RC-207 is used with this set. 
When operating as a GCI station, VHF communication equipment 
SCR-624 is required. 

MaximUm range on a single medium bomber flying at indicated alti­
tude when set is installed on a flat sea-level site· ' . . -

Altitude, feet I 1000 l 5000 I 20,000 I 25,000 
Range,* miles I 25 I 60 I 120 1 135 

*Range of PPI limits GCI operation to approx.45 mi. 

When operating as GCI, set must be sited so that a flat unob­
structed reflecting surface extends at least ~ mile in the 
sector in which height-finding is desired. For early warning, 
set should be sited between 100 and 1000 feet above an unob­
structed reflecting surface. 

Set when crated is expected to weigh about 75,000 lbs. 

Requires a weatherproof building about 20 1 x 40 1 for housing radar 
components, and a building 20 1 x 20 1 for the power units and 
switchboard. Antenna structure is approximately 30 1 L X 30 1 H X 
20 1D and mounts on turning gear installed in a concrete pit ap­
prox. 11' x 11 1 x 7 1 D. Buildings and tower must be built by en­
gineers in about 3 weeks. Radar components can be installed by 5 
men in about 3 or 4 days. 

8 men comprise an operating crew. For 24-hour operation about 54 
men are required to run radar, communication radio, and camp. 

Power is supplied by two PE-137 A, 25 KW, 120/208 volt gasoline 
generator sets (one spare). Fuel consumption is 2.4 gal. per 
hour, and non-leaded standard commercial gasoline is needed. 

f Av~ileble for issue in 
latter part of 1943. 
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DESCRIPTION 
AND 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

MICROWAVE SHIPBOFNE GCI SET 

Microwave set with three axis stabilized antenna, installed on air­
craft carriers to search for enemy planes, particularly low-flying 
and shadow planes, and to supply height, speed and course data so 
that a Fighter Director Officer can direct fighters to an inter­
ception. Can also be used to search for ships and periscopes. SM 
is correlated with search sets, such as SK, and with radio communi­
cation to planes. Has provisions for A and G band IFF, and a 
built-in BO antenna. For night interception, AIA is required in 
planes. 

SM has a reliable detection range of 35 miles on a medium bomber 
500 ft. above optical horizon. Surfaced submarines can be followed 
to horizon. Periscopes can be seen 6 miles or more, and · buoys can 
be seen up to horizon. Range can be determined to ± 200 yds., or 
~%. whichever is greater. Bearing can be determined to + ~ 0 • Ele­
vation can be determined to + 1/3 ° if airplane is 2~ 0 or-more above 
optica l horiz on. If plane is lower, data is less reliable. Accur­
acy of range difference between two targets is ± SO yds. for separ­
ation of 500-10,000 yds. Elevation limit is 90°. 

Spares, testing equipment and separate generator supplied. 

SM has 23 components weighing a total of about 9 tons. Largest 
unit is the antenna mount -- 131" high, with a diameter of 67" at 
base, and weighing about 4600 lbs. The antenna is 6 ft. in di­
ameter; 8-foot antennas will be installed on later sets. The con­
sole (76 11 x 65 11 x 24" -- 1,800-2,000 lbs.) splits into 3 parts for 
installation. 

Minimum operators per shift required are two, plus one assistant 
radar officer. Recommended personnel: 15 per day. 

t Available 

Power required is 45-65 KW, 440 V. 3-phase 60 cycle, supplied by 
motor generator set, or, in emergencies, from ship 1 s supply. _ 

for issue in 

latter part of 1943, 
-56- .. 

H·C\l~~ffli£1 



A I -AIRCRAFT 

INTERCEPTION SETS 



SCR-540 

DESCRIPTION 
AND 

USES: 

PERFORP.tl\.t'K:E: 

TRANSPURf­
ABILITY: 

INSTft.LLATION: 

PERSCrJNEL· 

POYER: 

LONG WAVE AI SET 

The SCR-5.40 is a long wave AI equipment designed from the British 
AI Mark IV . Two "A" type i:JdicHtors are used, one for azimuth and 
one for elevation. External antennas provide azimuth and elev 
tion sensing. IFF slgn~ls displayed directly on the scope. 
SCR-540 oc e rates with the SCR-640 racon. Test set IE-50 is 
required for mainte1~ ance. 

Maximum beacon range : 100 miJes. Maximum search range, 17,000 to 
20, 000 ft. Minim~n range, 300 to 500 ft. Range accuracy, t 10%. 
Azimuth limit3, 70° forward on either side of line of flight. (No 
targets detected At ranges greater than plane's altitude.) 
A7.imuth accun1.cy: r igh t or left indication only when target is 
more than 5 ° from line of flight. Wit hin 5° of line of flight, 
target will show as s!:raight ahe~.d. Elevation limits (at 20,000 1 

altitude), t '20° from forwa1·d line of flight. Elevation accuracy, 
same as azimu~h accuracy. 

Set is packaged in 7 units weighing about 225 lbs. Largest pack­
age measures 13" x 6" x 26" and weighs 32 lbs. Set is air trans­
portable in any cargo plane. 

Set is installed .1n P-70, B~aufightcrs, and A-20's. Installed 
weight is :1bout 210 lbs. 

One radar oper :1tor an.-:! one maintenance man are m1n1mum require­
ment. 

Prirnary power required: 40 amperes at 27.5 volts from plane's DC 
supp.ly. 



SCR-520-B AND SCR-720-A MICROWAVE AI SETS 

SPINNER 

DESCRIPTION 
AND 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

SYNCHRONlZER 

The SCR-520-B is a microwave AI equipment scanning the forward 

180°. B and C indication is provided (or the operator; C 
indication only for the pilot. In addition, the pilot has a 

range indicator varied by the operator. Maximum ranges are 3, 

10, and 100 statute miles. The SCR-720-A is a sm8ll package ver­

sion of the SCR-520-B. Sets have provisions for IFF identif ica­

tion connections. Both sets work with SCR-620 racon. Test sets 

IE-30, IE-57, or LZ and PE-143 power equipment are required for 

maintenance. 

Maximum range on racon , 100 miles. Maximum range on P-38, 4 

miles; on P-70, 5 miles; on PBY, 7 miles. 'Minimum range, 250 ft. 

Azimuth limits, 180° forward. Azimuth accuracy "'t 3 •. Elevation 

Elevation accuracy, ~ 2°, 

SCR-520-B is packed in 6 units, the largest of which weighs 180 

lbs. and measures 28 11 x 29 11 x 40 11
• Total weight: 850 lbs. 

The SCR-520-B is installed in P-70 1 s. Total installed weight is 

approximately 600 lbs. The spinner, transmitter and modulator are 

mounted in the nose. The SCR-720-A will be installed in P-61 air­
planes. Installed weight J.S about 412 lbs. 

One radar operator and one maintenance man per set are minimum 

requirement. 

Primary power required: 125 amperes at 27.5 volts from plan~s 

OC supply. 
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AlA MICROWAVE AI SET FOR SINGLE-SEATED FIGHTERS 

'A I A I N Fl4U I 

DESCRIPTION: 

USES: 

FERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTALLATHI-1: 

PERSONNEL: 

POWER: 

Airborne interception set for single-seated nightfighters. 

Used to detect and intercept enemy aircraft in fleet operations 
and in attacks against fixed bases. Designed to work in connec­
tion with SM or any GCI set, and has provisions for operating with 
AN/CPN-6 racon, and for IFF identification connections. Provides 
range, bearing and relative elevation data, as B, modified H or G 
indications, all appear~ng on a single scope. 

Detects plane at maximum reliable range of 3 miles and tracks 
target to 360 ft. Range accuracy is ± 10% on racon, ± 5% 1n · 
tracking, and ± 25 yds. in gun-laying. Covers ± 60° forward 1n 
bearing and elevation. Bearing accuracy is ± 3° on racon ± ~ 0 

in gun-laying. Elevation accuracy is r 3°. 

Packaging for shipment is not yet standardized, but total package 
weight should not exceed 350 lbs. 

Installed in F4U-2 and F6F-3. In F4U-2, installation weighs 310 
lbs., requires remo~al of two machine guns, and reduces plane's 
top speed by 2 mph. Installation has no effect on armament or 
speed of F6F-3. 

Set 1s operated by pilot. One maintenance man per set is required. 

Total primary power required: (a) from combination AC-DC primary 
generator (NEA-3 or NEA-5) -- 30 amps., · 27.5 V, DC and 1050 watts, 
115 V, 400-2400 cycles AC; or (b) from primary DC generator, re­
quiring use of motor-~1ternator (800-1-B) -- 91 amps., 27.5 V DC. 
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LIGHTWEIGHT 

AIRCRAFT WARNING SETS 



SCR-602-A B SCR-602-T6 LIGiT TRANSPORTABLE AIRCRAFT DETECTORS 

~~~g@~~~~2--~-~-~--- . - -----===---:.=-:.-=--=- -------------- --

DESCRIPrl~: 

USES: 

PERFORMANCE 
AND 

SITING: 

TRANSPORT­
ABILITY: 

INSTALlATION: 

PERSONNEL: 

POWER: 

·-----=.-:-.:---=-=.=:...-=::--- ------

Light transportable, long wave medium-range early warning aircraft 
detector. Azimuth and range supplied on HR and PPI scopes. 

To provide early warning of aircraft in assault operations from 
beachheads, isolated installation, captured air bases, etc. Pro­
vides limited warning until heavier, longer-range and more accur­
ate equipment can be installed. Is not designed to operate contin­
uously for more than 500 hours without a complete overhaul and re­
placement of major components. IFF equipment RC-192 is used. 

Maximum range on a single medium bomber flying at indicated alti­
tudes when set is on a flat sea level site: 

Altitude, feet 1000 5000 20,000 25,000 
Range, miTes 17 35 65 70 

Set should be installed on a flat unobstructed site to obtain maxi­
mum coverage of high-flying planes. If set must be used in moun­
tainous terrain, it should be sited so as to employ natural screen­
ing of nearby hills and ridges to prevent permanent echoes on scope. 

Packed in 9 units, weighing a total of 1875 lbs. (for air trans­
port) or 3450 (for export.) Largest unit: 98" x 14" x 31~·· 
Total shipping space is 331 cu. ft. 

Operates in a small lightweight tent, and can be set up for opera­
tion in 2 hours. For special requirements a small prefabricated 
building is available to replace tent. 

4 men are required for an operating crew. During an assault oper­
ation when set must beoperated 24 hours per day, a crew of 14 men 
is required. This crew should be relieved after 2 to 3 weeks. 

Supplied by dual 600 watt 1200 cycle AC generators and 500 watt DC 
generator driven by 6 h.p. gasoline engine. Fuel consumption is ~ 
gal. per hour non-leaded standard commercial gasoline. 

---- ---- ---- - -~- ·U"-



tAN/TPS-1 (SCR-602-T3) LIGHT TRANSPORTABLE AIRCRAFT DETECTOR 

Light transportable, medium-wave early warning aircraft detector. 
Azimuth and range data supplied on •A• and PPI scopes. 

To provide early warning of approaching aircraft in assault opera­
tions from such points as beachheads, isolated installations and 
captured air bases. Provides limited warning until heavier, 
longer-range and more accurate equipment can be installed. (Is 
not designed to operate continuously for more than 2000 hours 
without a complete overhaul and replacement of major components.) 
IFF equipment RC-192 is used. 

Maximum range on a single medium bomber, flyiAg at indicated alti­
tudes, when set is on a flat sea-level site: 

Altitude, feet 1000 5000 20,000 25. 000+ 
Range, miles "25 55 53 Unreliable 

Set should be ins tal led on a flat unobstructed site to get maxi­
mum coverage of high-flying planes. If used jn mountainous 
terrain, set should be sited to employ natural screening of nearby 
hills. For best operation, terrain should be clear of any heavy 
tree clusters for 1000'. 

Set is packed for shipment in 8 units weighing a total of 1145 
lbs. (for air transport) or 1500 lbs. (for e xport). Total ship­
pingspace js 85 cu. ft. 

Equipment operates .1 n a small li gh t-we.1ght tent, and can be set up 
for operation in 2 hours. 

4 men required for operating crew. During an assault operation 
when set must be operat ed 24 hours a day, a crew of 14 men is re­
quired. This ere~ ~hould be relieved after 2 to 3 weeks. 

115 v. single phase 400 cycle AC, plus 28 v. DC, supplied by 1300 
watt AC and 250 watt DC gasoline-driven generators. Fuel con­
sumption is ~~ gal. per hour, non-leaded standar9 gasoline. 

Available for is•ue in 

latter part of 1943. 
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tAN/TPS-3 (SCR-602-TS) LIGHT TRANSPORTABLE AIRCRAFT DETECTOR 

DESCRIPTI<l"i: 

USES: 

PERFORMKE 
AND 

SITING: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

Light transportable, medium wave, medium-range early warning air­
craft detector. Azimuth and range data supplied on "A" and PPI 
scopes. 

To provide early warning of aircraft in assault operAtions from 
beachheads, isolated installations, captured air bases, etc. Pro­
vides limited warning until heavier, longer range and more accur­
ate equipment can be installed. (Is not designed to operate con­
tinuously for more than 1000 hours without a complete overhaul and 
replacement of major components.) IFF equipment RC-192 is used. 

Maximum range on a single medium bombardment type plane flying at 
indicated altitudes when set is installed on a flat sea level site: 

Altitude, feet 20 000 25 000+ 
Range, miles 60 t:nreliable 

Set should be installed on a flat, unobstructed site to obtain 
maximum coverage of high-flying planes. If used in mountainous 
terrain, set should be sited to employ natural screening of near­
by hills. 

Set is packed in 4 units, weighing a total of 600 lbs. (for air 
shipment) or 700 lbs. (for export). Total shipping space is 40 
cu. ft. 

Equipment operates in a small light-weight tent and can be set 
up for operation in 3 or 4 hours. 

4 men are required for an operating crew. During an assault oper­
ation when set must be operated 24 hours per day, a crew of 14 men 
is required. This size crew cannot carry on longer than 2 to 3 
wseks under these conditions and must be relieved at that time. 

115 V single phase 400 cycle AC plus 24 V DC, supplied by 1300 
watt AC and 250 watt DC gasoline-driven generator. Fuel con-

t sumption is ~ ' gal. per hour, non-leaded standard gasoline. 
Available for issue in 

latter part of 1943. -6t&­
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ASV-AIR-TO-SURFACE 
SEARCH SETS 
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SCR-521-A or ASVC and SCR-521-8 or ASE LONG WAVE ASV SETS 

DESClUPTICN: 

USES: 

PERFORMANCE 

TR<\N)PCiH · 
ABILITY: 

INSTALLATION: 

PERSONNEL : 

PO',\'ER : 

.-RECEIVING ANTENNA 
(HOMING) -~=::: ___ -

- · - -

" TRANS- -
MITTING 
~A: 

_ =::~-~~lf'IG) -
·.:.--· -===-

-._ J SCR- 521 ~N B-17 ~ 
4 · 

Airborne long-wave search set for patrol bombers. Range and left­
right indication are provided on an ASV scope. IFF identification 
signals are displayed ~irectly on the scope. These sets are no 
longer in production . 

For locating and homing on craft or coastal targets, and for navi­
gating . Sets work with SCR-621 or YH racon. 

Reliable maximum r a nge s: surf ::1ced submarines (broadside), 6 miles; 
4,000-8,000 ton ship, 25 miles; well-defined coastline, 60 miles. 
Minimum range is 350 yds. Range accuracy, ± 10%. Sets cover for­
ward 150° when searching, 40° when homing on a target. Bearing 
accuracy in homing 1s ± 2° to ± 5°. 

Sets are pack~d in 7 units for shipment, weighing a total of 300 
lbs. Largest package 1s 16" x 21" x 24" and weighs 78 lbs. 

SCR-521 1s are installe d in B-17, B-24, B-25 and B- 34 planes. ASVC 
and ASE are installe d in B-17 , B-24, PBYS, PBYSA, and PBN. The 
external ant enna5 redu c e plane's top speed by about 5 to 7 knots~ 
and the forward nos e antenna interferes with the firing of the 
forward flexible guns. (The addition of a polyplexer 1n future 
installations will e limin a te the nose antenna). 

Army requires one operator and one maintenance man per set. Navy 
requires one operator per set and 4 maintenance men per squadron. 

Total primary power required: (a) from combined AC-DC generator 
-- 2.6 amps., 27.5 v. DC and 500 watts, 115 v., 800-2400 cycles 
AC; or (b) from primary DC generator, requiring use of motor-alter­
nator -- 39 amps., 27.5 v. DC. 
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ASA 

IESCRIPTION: 

U5ES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POYER: 

MEDIIJ.4 WAVE ASV SET 

-=====-~~~==. -~ANTENNA~ 
• • 

Medium-wave airborne search set .j esigned for installation in large 
patrol bombers. Provides range and right-left indication on ASV 
scope. Includes provisions for altimeter to 20,000 feet. (This 
set is no longer in production). 

For locating and homing on surface craft or coastal cities beyond 
visual range, and for mwigating. A modification kit is available 
for IFF identification provision. 

Reliable maximum ranges: sur f aced submarine (broadside), 10 
miles; 4,000 - 8,000 ton ship, 35 miles; well-defined coastline, 
60 miles. Minimum range is 350 y ards. Range accuracy is ± 5%. 
Covers 180° in bear i n g when searching and 40., when homing. Bear­
ing accuracy in homing is from ± 2° to ± 5°. 

Packed in 5 units for shipment, including spares for 200 hours 
operation, and weighing a total of 569 lbs. Largest package 
measures 35" x 27" x 29~" and wei ghs 223 ~bs. 

Installed chiefly in PB2Y-3 1 s , adding about 353 lbs. to plane's 
weight and reducing its top s pe e d by 4 to 5 knots. 

One operator per set and 4 ma i ntenance men per squadron are re­
quired. In normal operations, the 'operator 1s relieved by other 
members of the crew. 

Tot a l primary power required is 78 amps., 27.5 V from plane's OC 
supply. 
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ASS 

DESCRIPfiON: 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTAlLATION: 

PERSONNEL: 

POWER: 

"ASB SERIES" ~D ll).i WAVE ASV SETS 

------

Airborne medium-wave search sets for carrier-based pJanes and fly­
ing boats. Provides range And right-left indication on an ASV 
scope. There are eight models of ASB. Corresponding components 
of each model are interchangeable. "ASB Series" is an improved 
transmitter and receiver, used as replacement in any ASB set. 

For locating and homing on surface craft and coastal cities, for 
assistance in night bombing and torpedo attacks, and for navigat­
ing. All sets have provisions for IFF and YJ racon response . 

Reliable maximum ranges: surfaced submarine (broadside), 8 miles; 
4,000-8,000 ton ship, 25 miles; well-defined coastline, 60 miles. 
"ASB Series• extends these ranges to 15 miles on surfaced sub­
marine, 25 - 35 miles on 5,000-ton ship, and 70 miles on coastline. 
Minimum range is 350 yards. Range accuracy, ! 10%. Covers 180• in 
bearing when searching, and 40° when homing on a target. Bearing 
can be estimated to about ± 3° , when homing. 

ASB-4 and ASB-8 are packed in 2 units for shipment, weighing a 
total of 171 lbs. Other models are packed in one unit, weighing 
240 lbs. and measuring 37" x 42" x 31~". Package includes operat­
ing spares for 200 hours. Crated "ASB Series" will be a smaller 
package. 

Installed in SBD, S03C, TBF, 
Average weight is 152 lbs. 
knots. 

SB2C, PBY-5, PBY-5A, PBN, PB4Y, PV-3. 
Set cuts plane's top speed by 2 to S 

One operator per set is required, and 12 maintenance men per 
carrier-bas e d group or 4 per land-based squadron. One operator 
serves a ten-hour watch, relieved by other members of crew. 

Total primary power required: (a) from combioation AC-DC primary 
generator (NEA-3 or NEA-5) - 350 watts for ASB 400 watts for "ASB 
Series", 115 V, 600-1400 cycle3 AC (plus 85 watts for repeat indi­
cator); or (b) from primary DC generator, requiring use of motor­
alternator (800-1-B) - 25 amps. for ASB, 30 amps. for "ASB Series", 
27.5 V DC. 
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SCR-517-A,SCR-517-B OR ASC-I,ANO SCR-517-C M I CRONAVE ASV SETS 

ASC-I 

DESCRIPTI(l';: 

USES: 

PERFORMANCE: 

TRANSFURT­
ABILITY: 

INSTALLATirn: 

PERSONNEL: 

PONER: 

Airborne microwave search sets for installation in patrol bombers. 
Range and azimuth are provided on PPI scope in SCR-517-B or ASC-1, 
and on B scopes in other models. Sets have provisions for IFF. 

For locating and homing on friendly or enemy surface craft or 
coastal targets and for navigation. All sets except SCR-517-A work 
with AN/CPN-3 racon. 

Maximum reliable ranges: surfaced submarines (broadside), 18 
miles; 4,000-8,000 ton ship , 40 miles; well-defined coastline, 90 
miles. Range accuracy, t 3%. SCR-517-A and SCR-517-C cover 180° 
forward; SCR-517-B or ASC-1 covers 360°. Azimuth accuracy is± 3°. 

ASC-1 is packaged in 4 units for shipment, weighing a total of 689 
lbs. Largest package is 43" x 37" x 25" and weighs 177 lbs. Army 
sets are packaged in 6 units, weighing a total of 850 lbs. Largest 
package is 29" x 40" x 28" and weighs 180 lbs. Test set IE-30 (for 
SCR-517-A and SCR-517-C) or IE-57 or . LZ (for SCR-517-B) and PE-143 
power equipment are required for maintenance. 

SCR-517-A and SCR-517-C are installed in B-17, B-18, B-24, B-25, 
and B-34 planes. Aver age installed weight is 600 lbs. In B-17 and 
B-25, the antenna is housed in retractable ventral turret replac­
ing th~ gun turret. In the B-34, a new opening for antenna hous­
ing is cut in the fuselage under the upper gun turret, which can no 
longer be used. SCR-517-B is installed in B-24. ASC-1 is install­
ed in PB2Y-3, adding about 550 lbs. to plane's weight and reducing 
its top speed by 2 to 5 knots. 

One operator and one maintenance man per set are required by Army; 
Navy requires 4 maintenance men per squadron. 

Total primary power required 1s lOS amps., 27.5 v., from plane's DC 
supply. 
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SCR-717-A S SCR-717-B MICROWAVE SMALL-PACKAGE ASV SETS 

DESCRIPTION 
AND 

USES: 

PERFORMANCE: 

TRAl~SPORT­
ABILITY: 

INSTALLATICN: 

PERSONNEL: 

POWER: 

This is a microwave small package ASV developed from the SCR-517. 
The SCR-717-A provides B scopes for pilot and operator with 
maximum ranges of 5, 20, SO, and 100 nautical miles. Either the 
forward or rear 180° is scanned as desired. The SCR-717-8 pro­
vides PPI scopes for pilot and operator with maximum ranges of 
4, 25, 40, and 100 nautical miles. 360° scanning is provided on 
all ranges, with open center indication on the 4 mile range. The 
sets have provisions for IFF identification connections. Includes 
connections for operation with IR, racon and AN/APQ-5 (radar bomb­
sight) equipment. Test set IE-57 or LZ and PE-143 power equipment 
are required for maintenance. 

Estimated maximum range: 70 miles on 5,000-10,000 ton ships,20 
miles on surfaced submftrine. Minimum range 600 ft. 

Each set is packaged in 5 units the largest of which measures 24" 
x 37" x 43" and weighs 177 lbs. Total shipment weighs 773 lbs. 
and occupies 78 cu. ft. 

Antenna is installed in a retractable belly turret in the B-24 or 
B-25 replacing the lower gun turret. Remaining components are in­
stalled in radio compartment. Total installed weight including 
operator's seat and retraction gear is 560 lbs . 

One radar operator and one maintenance man per set are minimum re­
quirement. 

Primary power required: 
supply. 

100 amperes at 27.5 volts from plane's DC 
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ASD ~ICROWAVE ASV SET 

JUNCTION BOX . , 

ASO TRANSr.tiTTER"-~ ) 

ASO INSTALLED IN PV- I 

DESCRIPTION Airborne microwave search set tor installation on patrol planes. 
Provides range and bearing on B scopes, furnished to operator 
and pilot. 

USES: For locating and homing on friendly or enemy surface craft or on 
coastlines; for general navigation; and for bombing of coastal or 
marine targets. Set has provisions for operating on racon (AN/ 
CPN-6) and IFF connections for identification of targets. ASD can 
be used with AN/ APQ-5 for blind bombing. 

PERFORMANCE: Reliable maximum ran~es: surfaced submarines (broadside), 16 
miles; 4,000 - 8 , 000 ~on ship, 27 miles; well - defined coastline, 
45 miles. Minimum rdnge is 200 y ards. Range accuracy, ± 10%. 
Covers 1.40° of bearing 'Ni t :, accuracy of ! .3•. Elevation limits are 

TRANSPORT 
ABILITY: 

INSTALLATION: 

PERSONNEL: 

?OWER: 

f rom + 9n • to - 912 '" • 

Packed in 6 units for s hipment, i~cluding 

operatior'l, and weighing :l total of 499 lbs. 
38n x 29" x 16" and we ighs 190 lhs . 

spares for 200 hours 
Lar"gest unit measures 

Inst:dled weight H1 PV - l u 295 lbs. Effect on planers speed is 
negligible. 

One ope~& t or pe~ set ~ ~d 4 mainte~ance men per squadron are re­
quired. In normal operations , pilot uses his scope to relieve 
operator. 

Total prima~· y p ·~wer :~ E<;1.:i r ed: (a) from comb.inati(-,n AC-OC primary 
generator (NEA-3 or N:EA-5) -- 7.7 amps., 27.5 V DC and 875 watts, 
115 V, 400-2400 cycles AC; or (b) from DC primary generator, re­
quiring use of ~ ·)tor alt~rnator (800-1-B) --58 gmps., 27.5 V DC. 

-71-

.:,< :SECRET 
: ' 



ASG,ASG-I,AN/APS-2a,(ASG-2)8 AN/APS-2(ASG-3) MtCROf/AVE Asv SETS 

MAIN 

IASG IN BLIMPI SPINNER INDICATOR 

DESCR IPTIOO: 

USES: 

PERFORMAK:E: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

Airborne microwave search sets. ASG and AN/APS-2A for blimps, 
ASG-1 and AN/ APS-2 for patrol bombers. PPI scopes give range and 
bearing. 

For locating and homing on surface craft and for general navi­
gation. AN/APS-2 can be used with AN/ AP0-5 for blind b0mbing. 
All sets have provisions for IFF and for racon AN/ CPN-3. 

Maximum reliable range: surfa ced submarine (broadside), 18 miles; 
4,000-8,000 ton ship, 40 miles; well-defined coastline, 90 miles. 
Minimum range is 400 yards. Range accuracy is ~ 7%. Sets cover 
360° with bearing accurncy of~ 3°. 

ASG is packaged in 5 units L::>r shipment, weighing a total of 741 
lbs; ASG-1 in 7 units weig h ing 764 lbs. Largest package for ASG 
measures 59~ 11 x 47" x 29" :md weighs 372 lbs; for ASG-1, 35" x 261.h" 
x 46" weighing 257 J.bs. AN/APS-2A is packaged in 5 units, weigh­
ing a total of 764 lbs; AN/ APS-2 in 7 unit~ weighing 741 lbs. 
Largest unit for A..N/ APS-2A me asures 59h 11 x 47 11 x 29" and weighs 
372 lbs; for AN/ APS-2, 35" x 26%" x 46 11 weighing 257 lbs. 

ASG and AN/ APS-2A ar e installed inK ships; ASG-1 and AN/APS-2 in 
PBM-1, PBM-3c, PBJ, and PB4Y-1 patrol bombers. In the PBJ and 
PB4Y-1, the lower ventral gun turret is removed. Average in­
stalled weights are 350 lbs. for ASG and AN/ APS-2A, and 360 lbs. 
for ASG-1 and AN/ APS-2. Installations reduce the aircraft's top 
speed by 2 to 5 knots. 

One operator per set is required, relieved by other members of the 
crew. 4 maintenance men ar e required per squadron. 

Total primary power required ; (a) from combination AC-DC primary 
generator-- 5.2 amps., 27.5 V DC and 850 watts, 115 V, 400-2400 
cycles AC; or (b) from DC primary generator, requiring use of 
motor alternator -- 55.2 amps., 27.5 V DC. 
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tAN/APS-3 (ASD-1) MICROWAVE ASV AND TORPEDO-lAYING SET 

DESCRIPI'I~: 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

t Available for is•ue 

l•tter part of 1943. 

Airborne microwave search and torpedo-laying set, for installation 
on patrol planes or torpedo bombers. Range and bearing are pro­
vided on B scopes supplied to operator and pilot. 

For locating and homing on friendly or enemy surface craft and 
coastal targets, for general navigation, and for blind bombing 
(with AN/APQ-5) and torpedo-laying. Includes provisions for 
operating on AN/CPN-6 racon and for IFF identification connec­
t ions. 

Maximum reliable ranges: surfaced submarine (broadside), 20 
miles; 4,000 - 8,000 ton ship, 40 miles; well-defined coastline, 
80 miles. Minimum range is 200 yards. Range accuracy, ± 1%. 
Covers 160° in bearing, with accuracy oft 3°. When 60° of bear­
ing is expanded on scopes for torpedo-laying, accuracy is ! 1°. 
Elevation limits are+ go to- go, 

Packed in 6 units for shipment, including 
operation, and weighing a total of 4gg lbs. 
38• x 2g• x 16" and weighs 1g0 lbs. 

s~ares for 200 hours 
Largest unit measures 

Installed in PV-2, TBM, TBF, TBU, PBN and PBY-5, adding about 300 
lbs. to plane's weight. Effect on plane's speed is negligible. 

One operator per set and 4 maintenance men per squadron (or 12 
per group on carrier) are required. In normal operations the 
pilot uses his scope to relieve operator. 

Total primary power r equired: (a) from conbination AC-DC primary 
generator-- 7.7 amps., 27.5 V DC and 875 watts, 115 V, 400-2400 
cycles AC; or (b) from primary DC generator, requiring use of 
motor-alternator-- 58 amps., 27.5 V DC. 
in -73-
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AN/APS-4 (ASH) LIGHTWEIGHT ASV AND INTERCEPTION SET 

DESCRIPfiON: 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

Lightweight airborne search and interception set primarily for 
carrier based aircraft. All major cot~onents are contained in a 
single pressurized housing similar to a Mk 41 depth bomb, and de­
tachable in the same manner as an ordinary bomb. 

For locating and homing on ships and coastal targets; for locat­
ing planes and making interception approaches; and for navigating. 
Range, bearing and elevation data are given as 8 or modified H in ­
dications appearing on the same scope. Set operates with AN/CPN-6 
racon, and has provisions for IFF connections for identifying tar­
gets. 

Reliable maximum ranges are 15 miles on surfaced submarine (broad­
side), 30 miles on 4,000 - 8,000 ton ship, 75 miles on well-de­
fined coastline, and 5 miles on aircraft. Aircraft can be tracked 
to 300 feet. Range accuracy is r 5%. Covers ! 75° in bearing. 
Bearing accuracy is ! 3°. Covers - 30° -to + .10° in elevation when 
searching, T 30° when intercepting. Elevation accuracy is t 3°. 

Packaging not yet fixed, but set will be shipped in two cases, 
largest of which will measure 24" x 24" x 60" and weigh approxi­
mately 150 lbs. Total packaged weight should not exceed 250 lbs. 

For installation in light carrier-borne aircraft. 
weight is 150 lbs. 

Installed 

One operator per set 1s required, except when operated by the 
pilot of single-place aircraft. 12 maintenance men per group for 
carrier-based planes, or 4 per squadron for shore-based planes are 
recommended. 

Total primary power required: (a) from combination AC-DC primary 
generator -- 10 amps. 27.5 V DC and 1000 watts, 115 V, 800-24VO 
cycles AC; or (b) from primary DC generator, requiring use of 
motor-alternator -- 68 amps. 27.5 V DC. 
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BOMBING AIDS 



AN/APQ- 5 (RC-217) BOMBING ATTACHMENT TO MICROWAVE ASV SETS 

DESCRIPTION: 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

CONTROL BOX 

TRACKING 
UNIT 

ARDIER' S 
SCOPE 

Bombing attachment to microwave ASV sets and Norden bombsight. Set 

is equipped with an expanded B scope, with range sweeps of 1 and 10 

miles. 

Designed for low altitude (65-4000 ft.) blind bombing of marine 

targets. Does not interfere with use of Norden bombsight in visual 

bombing. 

Automatically releases bombs on isolated radar target selected and 

tracked by bombardier on AN/ APQ-5 indicator. 

Average bombing error from center of target from 1000 ft. altitude: 

range "t' 75 ft. , rl ef lect ion "t 125 ft. A bombing. run up to 10 miles 

may be used. 

Packed in 4 boxes, weighing a total of 200 lbs. 

Permanently installed near gyro stabilizer and electrically 

connected to ASV equipment in heavy bombers equipped with microwave 

ASV. Installed weight is 125 lbs. 

Bombardier must have additional training on operation of AN/APQ-5. 

Radar operator and mechanic normally assigned can perform other 
functions. 

Requires 350 watts at 110 v 400-800 cycles AC from power supply for 

basic ASV equipment, plus about 25 watts of 28 v DC. 
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tAN/APS-15 MICROWAVE ASV AND HIGH ALTITUDE BOMBING SET 

DESCRIPTION: 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

CONTROL 

TRANSMITTER 
.\' . • 

SPINNER 

INDICATOR 

Airborne mjcrowave search set for installation 1n J.arge and medium 
patrol bomber aircraft. Provides both ground and slant range, re­
lative and true bearing of target, and true bearing of aircraft 
on "PPI" scopes, furnished to operator and pilot. Sometimes des­
cribed as H2X. 

For locating and homing on friendly or enemy surface craft and on 
coastlines; for general navigation; and for bombing of marine, 
coastal, and lanQ targets of pronounced definition. Set has pro­
visions for operating on racon (AN/ CPN-6) and IFF connections for 
identification of targets. 

Reliable maximum ranges: harbor buoys, 15 nautical miles; 5,000 
ton ship, 40 nautical miles; large coastal city, 95 nautical 
miles. Minimum range is 200 yards. Range accuracy,±!%. Covers 
360° of bearing with accuracy in bombing of~~ mile. Antenna is 
designed to give coverage at all elevation angles between 0° and 
80° without changing tilt. 

Packed in 7 units for shipment, and weighing a total of 760 lbs. 
Largest unit measures 59~" x 47" x 29" and weighs 370 lbs. 

Installed weight in B-24 is 370 lbs. Effect on plane's speed is 
negl ig·ible. 

One operator and one maintenance man per set are required by Army. 
Navy requires one operator per set and 4 maintenance men per 
squadron. 

Total primary power required: (a) from combination AC-OC prir:nary 
generator -- 10 amps. 27.5 volts DC and 1050 watts 115 V 400-2400 
cycles AC; or (b) from DC primary generator. requiring use of 
motor alternator - 70 amps. 27 - 5 V DC. 

t Available for isaue in 

latter part of 1943. 
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NAVIGATION SETS 



SCR-518-A OR AYA HIGH ALTITUDE PULSE ALTIMETER 

DESCRIPTION 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

Absolute pulse radar altimeters. 

For measuring absolute altitude in high-altitude bombing , photo­

graphic mapping, terrain clearance. 

SCR-518-A and AYA opera~e between 50 ft. and 20,000 ft. Accuracy 

is ±(SO ft. plus ~%). 

SCR-518-A is packed for shipment in one unit, weighing about 150 

lbs. and occupying 30 cu. ft. AYA is packed ln 3 units, weighing 

207 lbs. Largest unit measures 30• x 28~· x 26~•. 

Average installed weight of SCR-518-A and AYA is 100 lbs., effect­

ing ~ drag of not over 10 lbs. at 250 mph. Indicator (a cathode 

ray tube) cannot be successfully mounted where pilot can use it. 

Altimeter is operated by the radar operator or bombardier, and can 

be serviced by regular radar maintenance personnel. 

Total primary power required is 11 amps., 27.7 v. DC for SCR-518-A 
and AYA. 



t SCR-718 PULSE ALTIMETER 

tscR-7181 

DESCRIPTION: 

USES: 

TRANSPORT­
ABILITY: 

INST MLATI~: 

PERSONNEL: 

POWER: 

ANTENNA 

EI ] e0 

RECEIVER AND TRANSMITTER 

Absolute pulse radar altimeter. 

For measuring absolute altitude in high-altitude bombing, photo ­

graphic mapping, terrain clearance. 

SCR-718 operates between SO ft. and 40,000 ft. Accuracy is + SO 

f t. p 1 us !4%. 

SCR-718 is crated ~none unit weighing about 60 lbs., and occupy­

ing about 12 cu. ft. 

SCR-718 weighs 40 lbs. installed and ~s mechanically and electric­

ally interchangeable with AN/APN-1 exce~t for indicator and AC 

power connection. 

Altimeter is operated by pilot and can be serviced by regular 

radar maintenance personnel. 

13S watts, 
t Avall~ble for i•eue in 

latter part of 1943. 

11S volts, 400-2600 cycles AC. 
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AYB,AN/ARN-1 (RC-24 a AYD-5) a AN/APN-I(AYF) LC\11 AL r 1 ruoE FM AL r, METERs 

TRANSMITTER- RECEIVER 

METER 

I AN I ARN- I IN TBF l 

DESCRIPTION: 

USES: 

PERFORMAm: 

TRANSPORT­
ABILITY: 

INSTALLATIOO: 

PERSONNEL: 

POWER: 

Absolute FM radar altimeters. 

For use in sea search, torpedo launching, low-altitude bombing, 

as a photographic aid, or landing aid. Indication is provided 

on a meter. 

All sets operate between 5 and 400 feet, measur~ng altitude with 

an accuracy of ~ (5' + 5%). AN/ APN-1 also operates between 400 

ft. and 4,000 ft., with an accuracy of~ (60 ft. + 5%). 

Sets including spares for 200 hrs., packed for shipment in two 

units and weighing about 60 lbs. Largest package measures 25n x 

17~n x 15~n. 

Average installed weight is 35 lbs., producing a drag of not over 

15 lbs. at 300 mph. 

Altimeter is used by the pilot. Regular radar maintenance per­

sonnel can service the equipment. 

Sets require primary power of about 75 watts 28 v. DC, from 

plane's DC supply. 



SCR-640, SCR-621 OR YH, S t Y J LONG WAVE RArofS 

DESciHPfi~: 

USES: 

P:ERF'CEMANCE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

Long wave racons, transmitting a coded identification signal when 
triggered by radar in planes. YJ is fixed; SCR-640, SCR-621 and YH 
are fixed or mobile. 

For homing friendly aircraft tCJ their bases, or as a generai nav1-
gational aid. SCR-640 work~ with SCR-540 airborne set; YJ and 
SCR-621 or YH ~ith SCR-521, ASVC and ASE airborne sets. YJ also 
works with ASB sets. 

YJ has ; reliable maxi~1m range of 80 mi. Other sets have a reli­
able range of 85 m1. Range accuracy is t 5%. Azimuth limits: 
360·. 

YJ will be crated in 3 units for shipment. Total weight is 550 
lbs. Largest unit is 72" x 24" x 24 11 and weighs 225 lbs. All 
other sets, without generator, are packed for shipment in 3 units, 
weighing a total of 660 lbs. The largest unit is 24" x 24" x 48" 
and weighs 300 lbs. (Antenna tripod measures 12" x 12" x 144"). 
With generator, sets are packaged in 5 units, weighing a total of 
1000 lbs. Largest package is 44" X 33" X 26", and weighs 475 lbs. 
Shipments include spare tubes for 1,000 hrs. 

Sets should be sited at any ground location accessible by motor 
vehicle (YH and YJ are also installed on ships.) The 20 1 antenna 
should be clear of surrounding objects for a radius of 100 yds. 3 
maintenance men can install racon in 3 hours; if truck-mounted, 
racon can b e put in operation by 1 man in 1 hour. 

No operators are required, but maintenance men should make a 10-
minute check every 4 to 8 hours. Consideration is being given to 
continuous monitoring in view of importance of navigational facil­
ities provided. 

POWER: Total primary power required is 150 watts (for YJ) and 419 watts 
(for other sets), 115-230 v., 50-70 cycles, AC. Gas engine driven 
generator, supplied on request, uses standard 70-80 octane gas at 
rate of 0.25 gal. per hour. 

t Available for i .. ue in -83-
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tAN/CPN-3 (SCR-620orYK) and tAN/CPN-6 MICROWAVE RACOH 

ANTENU 

I AN/CPN-31 

DESCRIPTION: 

USES: 

PERFCEMANCE: 

TRANSPORT­
ABILITY: 

INSTAlLATION: 

PERSONNEL: 

POWER: 

CABINET 
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Microwave fixed ground or shipborne racon, transmitting coded iden­
tification signals when triggered by radar in plane. 

For homing friendly planes to their bases, arrl as a general naviga­
tional aid. AN/CPN-3 works with SCR-520, SCR-720, SCR-517, 
SCR-717, ASC and ASG airborne sets. AN/CPN-6 is a microwave racon 
with essentially the same characteristics as AN/CPN-3, except that 
AN/CPN-6 works with SCR-717-T3, ASD, AlA, AN/APS-4 (ASH), AN/APS-3 
(ASD-1) and AN/APS-15. 

AN/CPN-3 1s reliable maximum range 1s 100 m1. Range accuracy, ± 5%. 
Azimuth limits: 360°. 

Without generator, AN/ CPN-3 is crated in 5 units weighing 1,000 
lbs. Largest is 24" x 24" x 48 11 and weighs 400_lbs. With genera­
tor, set is packed in 6 units, weighing 1500 lbs. Largest package 
is 44" x 33" x 26" and weighs 475 lbs. 

Antenna should be mounted as high as practicable above surrounding 
terrain, or on highest part of ship. Since antenna location is 
critical, a competent engineer should select site. Three trained 
men can install and adjust equipment in a day on a ship, or 3 hours 
on shore. 

No operator is required, but maintenance man should make 10-minute 
check every 4 to 8 hours. Consideration is being given to contin­
uous monitoring in view of importance of navigational facilities 
provided. 

AN/CPN-3 requires about 1000 watts AC, supplied by any 50-70 cycle 
115-230 v. AC source, or by gas engine driven generator furnished 
on request. Generator uses stand~rd 70-80 octane gas at rate of 
0.65 gals. per hour. t Available for issue in 
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tAN/TPN-1 AND ~N/PPN-1 LIGiT WEIGIT lONG WAVE "~EKA" RACONS 

DESCRIPTION: 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

------ - -- En @e-" ___..r 

I REBECCA! 

AM/TPN-1 is a light-weight transportable airdrome homing racon; 
AN/PPN-1 is a very light-weight paratroop pack-set racon. Five 
transmitting frequencies and S receiving frequencies are avail­
able. Sets transmit when interrogated by AN/APN-2. 

For homing AN/APN-2 equipped aircraft to an airdrome, or to a pre ­
determined spot for paratroop dropping, ground support , etc. 

When used with AN/APN-2, AN/APN-1 has a reliable maximum range of 
50 miles at 2500 feet; AN/PPN-1, of 30 miles at 1500 feet. 

AN/TPN-1 weighs about 150 lbs., complete, and is air transportable. 
AN/PPN-1 weighs about 30 lbs., complete, and can be carried in pack 
of paratrooper. 

INSTALLATION: Ground location chosen by tactical requirements. AN/TPN-1 can be 
transported by motor vehicle, and set up by one man in from 15 
minutes to an hour, depending on accessibility of antenna location. 
The 9-ft. antenna should be erected on as high a point as practical, 
in order to clear surrounding terrain. AN/PPN-1 is set up by para­
trooper on as high a site as possible at location where other 
troops are to be dropped. Set-up time is about 10 minutes. 

PERSONNEL: AN/PPN-1 is operated by one man. AN/TPN-1 requires no operator, 
but should be checked by maintenance personnel every 8 hours. (Six 
maintenance men are assigned to a Tr-oop Carrier Squadron for ser­
vicing all radar equipment.) 

POWER: Power requirements of some AN/TPN-1 sets are supplied by 24-v. 
storage battery; others use 110-v. power source. AN/PPN-1 re­
quires 15-20 watts from self-contained batteries, sufficient for 
6 to 8 hours' operation. 

tAvailable for issue in · -85-· 
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tAN/APN-2 AIRlllRNE LCNG WAVE •REBECCA• INTERROGAT~-RES~~ 

DESCRIPI'I~: 

USES: 

PERFCRMANCE: 

TRANSPORI'­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

Airborne interrogator~responsor, with modified •A• indication, 

showing range and relative azimuth of the transpondor. Five 

transmitting frequencies and 2 receiving frequencies are available 

For interrogating and homing on AN/TPN-1 and AN/PPN-1 transpondors. 

Line-of-sight range up to a maximum of 50 miles on AN/TPN-1 trans­
pandor. Reliable maximum range of 30 miles on AN/PPN-1. Both 

sets have range accuracy of .;t ~%, azimut.~. accuracy of± 5? 

Set is shipped in 5 boxes, with a total crated weight of approxi­

mately 100 lbs. and a total crate volume of 10.22 cu. ft. Largest 

unit is the receiver-transmitter, 12~· X 8~· X 12~·.with a 
weight of 34 lbs., and a crated weight of 42 lbs. 

Installed in troop carrier planes. Installed weight is 85 lbs. 

AN/APN-2 is operated by plane's radio operator or navigator, and 

serviced b~ one of 6 radar maintenance men assigned to Troop 
Carrier Squadron. 

180 watts, 115 v., 400 cycles, AC, and 10 watts, 24 v., DC, from 
plane 1 s 

tAvailable for issue in 

DC supply and generators. 
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LORAN LONG-RANGE NAV I GAT I ()I SYSTEM 

ISHIPBORNE RECEIVING EQUIPMENTf fAIRBORNE RECEIVING EQUIPMENTJ 

DESCRIPTION: 

USES: 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSOONEL~ 

PO\\'ER: 

Long wave, lon g -r ange . precise navigational system, comprising 
shore-based transmitt e rs, a nd shipborne or a i rborne receivers. 

For navigation of ships and planes. 

Maximt.nn range for ships is about 700 nautical miles by day md 1400 
nautical miles by night ; for planes, about the same as for ships 
over s e a wat e r but onl y 250 mil e s over land by day a nd 1200 miles 
over land by ni ght. Accuracy v a rie s , but the maximum total error 
of fix will s e l dom be a s large as 1% of the rne::~n distance from the 
transmitting st a tion s . Maximum accuracy is about 1 or 2 miles. 

Transmitting e quipmen t i s lar ge a nd bulky, several carloads being 
hecessary. Shi pborne r eceivers a r e crat ed in 1 or 2 boxes; largest 
is 31" x 25" x 22" a nd weighs about 225 lbs. Airborne receivers 
(AN/ APN-4 or SCR-622) :1 re in 4 b oxes; l~ugest is 24" x 14" x 10

11
, 

and total shipping w ~ ight 1s a bout 90 lbs. 

Transmitting stations must be units in a chain of stations. Se­
lection of areas to be s erved by the Loran s yste m is made under the 
cognizance of the Joint Chiefs of Staff; installation, maintenance, 
300 operation of the stations at pre sent are the responsibility of 
the Navy and Coast Guard . . Shipborne r e c e iving equipment weighs 120 
lb s . install e d; airborne receiving eq u ipm ent, about 71 lbs. with 

cables. 

Tr ar.s mitting stations require a normal operating crew of from 10 
to 15 operators and maintenance men for 24-hour service. Receivers 
are operat e d by the plane's or ship's navigator. 

Single-pulsed transmitting stati o n requires 5 KW, 110/ 220 v., 60 
cycl e s, AC, from motor ;::e nera tor furnished with se t. Double-pulsed 
stations, complete with standby equipment, require 10 to 15 KW. 
Shipborne receiver requires 240 watts from 110 v. 60 cycles, AC; 
airborne receiver, 240 watts from 110 v. 400 cycles, AC. 

-'d7-
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IFF-IDENTIFICATION SETS 
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INTRODUCTION TO IFF 

IFF is an abbreviation of the phrase 
"identification of friend or foe. 11 Since 
radar is used to direct gun fire or bomb ­
ing at night, or in daylight when the tar­
get is beyond the range of visibility, it 
is obviously important that there be ra­
dar equipment that will serve to identify 
instantly any aircraft or ship as friend 
or foe before attack. 

There are two basic components in any 
identification system at present in use: 
(1) the transponder, carried by the air­
craft or ship to be identified; (2) th e 
interrogator-responsor, or questioning de­
vice, located aboard a ship, at a ground 
station, or in another aircraft. 

The transponder on a plane (or ship) 
.ts a combination radio transmitter and 
rec eive r, packaged in one small box. 
Normally, the transponder .ts .tn a re­
ceiving condition, and will continue to 
function as a receiver until it receives 
a radio signal. Then, the transponder 
will automatically become a transmitter 
and, as such, will transmit a signal in 
reply to that received . (The transponder 
.t s s a i d t o h a v e b e e n t r i g g e r e d . ) 

In the identification systems now in 
'Jse the transponder when functioning as a 
r eceiver mechanically sweeps a band (or 
bands) of frequencies within a few 
seconds. If during a sweep through the 
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frequency band a radio signal within that 
band is received, the transponder will 
send back the received signal within a 
fracti~n of a second, and will transmit 
the signal on the same frequency on which 
the signal was received. In effect, then, 
the transponder acts as a selective mirror 
to radio signals. 

The interrogator-responsor is also a 
transmitter and receiver. The transmitter 
(interrogator) is designed tc permit trig­
gering a transponder. The receiver (res­
ponsor) gets the automatic transmitted 
reply from the transponder, and by means 
of ·additional equipment displays this 
transmitted reply on a radar scope. 

Two IFF systems are in use at present 
by American and British forces. They are: 

( 1) 
(2) 

IFF Mark :0:, and 
.IFF Mark m. 

Both systems use the same basic com­
ponents--an airborne (or shipborne) trans­
ponder, and an interrogator-responsor 
(which in the Mark II system is the search 
radar)--and operate on the same principle. 
The basic difference between the Mark I1 
and Mark III systems is that the Mark III 
is a universal system. 

The Mark IL transponders alternately 
sweep two or three bands of frequencies, 
but their bands are not common to all 
transponders. Mark III transponders sweep 
only one band of frequencies. The reason 
for this difference between the tra ns ­
ponders becomes obvious when their inter­
rogators are examined. 

MARK II SYSTEM 
In general, the Mark IT system's in­

terrogator-responsor unit is the ground, 
shipborne, or airborne search radar set. 
In the Mark II system there is no sPp:u!'lte 
interrogator-responsor (IR) unit -- the 
regular radar search equipment, wi tho ut 
any extra gadgets, serving as an interro­
gator-responsor. 

Use of the Mark It system has require .-1 
the airborne transponders to be c apable 
of replying to all types of radar in­
terrogation employed throughout the 
various operational areas. 

IFF MARK JI SC-I 

The multiplicity of radar frequencies 
now being used presents definite limita­
tions to the successful operation of the 
Mark II sys tern. However, its use contin­
ues as an interim oneasure until all Brit­
ish and American forces are equipped with 
the several comp0nents necessary to oper­
ation of the MBrk III system. 

MARK JI SCOPE DISPLAY 
Since the r~dar set alone performs the 

interrogator-responsor function in the 
Mark :II systern, the transponder is trig­
gered ( i.e., automatically transmits) 
each time the transponder sweeps through 
the frequency of the interrogating n.dar. 
When the t rl'lns ponder has been triggered, 
the operator of the interrogating radar 
will observe on his scope a signal sim­
ilar to a st ro ng echo at the same or a 
slightly greate r range than the echo made 
by·the reflecting object it:self. 

The transpondor sweeps through the fre­
quency of the int~rrogacing radar once 
every sjx seconds. Becguse of the regular 
recurrence rate o f the transponder's 
signal (echo), this signal is recognized 
by the radar operator ~s an IFF reply. 

A typical IFF Mark II scope presenta­
tion on an SC-1 radar set is pictured 
above. 

-91-

SECRET 



MARK m: SYSTEM 
In the Mark III system, identification 

is accomplished on a single band. This 
universal Mark III band is designated as 
"A" band by the Navy, and •t" band by the 
Army. 

The Mark III system requires special 
interrogator-responsor equipment to be 
installed to supplement practically all 
radar sets. Installation of this IR 
equipment is arranged so that the IFF 
reply from a transpondor is shown on the 
interrogating radar's scope. 

Scope presentations vary in the Mark 
m system. But no IFF signal appears 
on the radar scope until the interroga­
tor key (challenge switch) has been press­
ed by the radar operator, unless it so 
happens that the radar frequency lies 
within the Navy 1 s A (Army 1 s I) band. Be­
low is a picture of an IFF Mark III 
presentation on the A scope of an SM ra­
dar or an SCR-270 radar. 

A BAND 

NORMAL SIGNAL 
FROM 

PLANE 

IFF 
SIGNAL 

FROM 
PLANE 

SM 

Afte-r the interrogator key has been oressed by the 
operator, he then observes that the radar pips de­
noting friendly planes have corresponding identi­
fication pips appearing downward. Therefore, all 
radar pips not having an identificati~n pip below 
denote unidentified planes. (On some radar sets 
the display splits into two, as shown in the pic­
ture above). Further substantiating evidence must 
ge1erally be presented before the term "enemy" can 
be appended to unidentified planes. 

The Mark III reply may be coded to pro. 
vide additional security and identify spe­
cial missions. 

MARK TII G BAND 

Besides the universal Mark III band, 
the Mark III system also has a G band 
reply for fighter planes only. The Navy 
A band (Army I) transpondor serves to 
identify all aircraft (including fighters) 
as friend or foe on the interrogating 
rad~r 1 s scope; the G band transpondor 
furth~r identifies friendly fighter air­
craft on the interrogating GCI (SCI) 
radar's PPI scope. 

Reason for the extra G band is that in 
GCI or SCI work it is often vital to seg­
regate friendly fighters from other 
friendly or enemy craft so as to organize 
an interception. The PPI, of course, is 
the scope used in directing GCI work. How 
a G band reply appears is shown below. 

G BAND 

FRIENDLY 
fiGHTER 

. PLANE 

SM 

The IFF Mark ill G band display is shown only in 
response to a vocal request from the GCI station. 
The fighter plane pilot then turns a switch that 
causes a pattern similar to the one above to 
appear on the PPI. The IFF signal is synmetrical 
about the azimuth of the friendly plane. The 
friendly bomber or enemy plane shown on the above 
scope at the same range as the friendly fighter 
is thus distinguished. The identity of other 
planes must be determined on the radar's A scope. 
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Interrogators and re sponsors a r e l n­
variably used together . In some cas es , 
too, interrogator, respon sor a nd transpon­
der are all combined in a s ingle unit; 
this system being- known as IRT. 

In addition to serv i ng for ide ntificA­
tion purposes, IFF e quipme nt has othe~ 
special applications. 

One of these is f o r rac on interroga­
tion by planes not equipped with se a r c~ 

radars or equipped with search radars o f 
a frequency not suitable for beacon in­
terrogation. The fr e quency band cover erl 
by the IFF Mark III system ma kes it po s­
sible for airborne IR 1 s ( SCR-729 and .~.N/ 
APX-2) to interrogate rHdar beacon s 
covering the same frtquency band , a s is 
indicated in the de s criptior. <; of t b - :;-t:! 
IR equipments 1n this b o ok. 

The SCR-729 can home a n the s ~ ra~ .1 1 
beacons because it 1 : installed ~i th ~ ~ ­
tennas suitable for lobe switching an~ 
the resulting pip matching needed in hom­
ing, as well as with an indicAtor needed 
for displaying the homing signals (see 
picture above) . 

AN/APX-2 can be adjusted for homing on 
beacon signals by employing a simil ar 
antenna system plus a lobe switching motor 
and a display device. The display device 
and switching motor used for this purpos e 
is the AN / APA-1. 

When a radar beacon is carri ed 1n n 
plane so that other aircraft can home on 
the plane, the beacon is called a rooster !·· 
A typical rooster opera tion is shown be -­
low -- the scout plane pilot callin K 
other planes f rorn the carrie r ~hile con­
tinuing to shadow ~~e en e my c onv o} 

ON COURSE 
(EQUAL PI?S) 

OFF COURSE 
(UNEQUAL PIPS) 

I 
An y a irborne transponder can be used 

A~ a rooster (1) if it has a fixed or spot 
fre qu ~ · ncy band. such as AN/ APX-1 or the 
mo r e ve rsatile AN/ APN-8, or (2) if the arm 
in the equipment tha t causes the sweep is 
r e mov u:L Sinc e homing is done by pip 
ma t chin g, a s is illustrated above, rooster 
0pe r a t .i. cn s are di ff j c u1 t with the ordinary 
IFF tr :tos pondors that sweep <1 relatively 

1wi de f r e quen c y b~nd a t ~ s low rate. 
1 "I ht- :v ,;,: APX- 2 p l u s the .AN/ AP,\-1 when in­

s t a lled in a pl ~n e ~i ll s~ rve the follow­
i n g f .. n; ,:ti<m s: (1) tr :m s pondor; ( 2) IF; 
(3) roo s ter r e spon ~e ~ o other plane 9 can 
horr:e: ( 4) rooster i n t er rogation to home on 
:ano tht r f.J lane; ( 5) o r (d e pendin G upon in­
t •: rrog a ting fr eCJu e ncy) int errog::~tion a nd 
r e sponse from YH (SCR-621) or YJ r a cons. 
Similarly the SCR-729 plus the SCR-695 
(weighing about 1/ 3 more) will serve the 
same functions exc e pt for (3) above . 

A fin ~ l application of IFF is in aiding 
a pl ::1 n e in distr es s . A switch (marked 
" e mer ge ncy") i s provided so that when 
t u rned by the p ilr, t the IFF r eplies with a 
dist.ir. ,~t.: vc <tn-1 ~, :-.· tr a - w.ide pulse -- thus 
a .llc11: in .; fri t:nd ly r·l anes t o reco<::n.ize ::tnd 
ho me on th e d .is J b Led plane . 
1 • } o r ., ,; h " ! t y p e ~ o f b e .!1 c on s s "' ., ~A C 0 N 

i ~ ~ I o s • • . , ~ t r n d o f b o o k • 

-93-

SECRET 



NOTE: 

In possible future editions of this 
publication, it is hoped that full infor­
mation on the designations of British as 
well as U.S. IFF equipment will be 
given, and British units which wl I I work 
with corresponding U.S. units wi I I be 
catalogued in full. In what follows, 
correct but incomplete information of 
this sort has been attempted. EQuipment 
of the Royal Navy and of the Royal Air 
Force is listed, not always completely, 
and alI equipment of the British Army is 
om i t ted. 
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SCR-535 OR ABE, S ABO MARK II AIRBORNE TRANSPONDORS 

DESCRIPTION: 

USES: 

PERFCRMAJ>CE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSOONEL: 

POWER: 

IFF Mark II airborne transponders which alt~rnately sweep two fre­
quency bands providing uncoded radar response to challenges within 
their two frequency bands, These transponders are basically the 
same, differing only in frequency range of one band. 

For identifying friendly pl~ne to ground or ship radar stations 
ABD responds to following search radars: 

Royal Navy 286, 286M, 286P, 290, 291, 241. 
Army (Ground) SCR-270 , SCR-271, SCR-268 SCR-545 SCR-
527, SCR-588, SCR-G02, SCR-627. ' ' 
Navy (Ship) SD, CXAM. SC, SA, SK. 
Navy (Airborne) ASE, ASVC. 
Army (Airborne) SCR-521-A, SCR-521-B, SCR-540-A. 

ABD responds to f~llowing Airborne Interrogator-Responsors: 

Navy AN/ APX-2 
Army SCR. 729 

ABE responds to following search radars: 

Royal Navy 79, 279. 28fr, 286P, 290, 291, 241, 286M. 
ft.rmy (Ground) SCR<63, SCR-545, SCR-527, SCR-588, SCR-
602, SCR-627. 
N:wy (Ship) CX~\1. ~C. SA, SR. 
Navy (Airborne) AS.E, ASVC. 
:\.rmy (Ai l·borne) SCR-521-.~. SCR-521-B, SCR-540-A. 

ABE responds to ro. l 0wing Airborne Interrogator-Responsors: 

F ;: vy A:~/ PPX- 2 
1~. r -;-; ~.; SCR - 7 2 9 

Maxirm.J i~1 ran[ ·.:- .is 7-; :'Liles; mJ.nJ.mum, 1 mile. 

Sets (in.::lud~ng ::;p: , ,· s) an· packaged for shipment in 4 units, 
weighing a total of ~tout 100 lbs. Largest unit is 15" x 15" x 
30 11 and weighs Ab,~·..! ?. -1-5 J.bs. 0:1<' set cf test equ~pment is 
suoplied with eve~ .! 0 ~ ct~. 

Ins t [! 11,~ d .v c i ;:: h t i. ... 4 5 l b s . 

In oper 8 ti~~ - ~ets 

pilot. ( ~ ~ ~ SD158). 
n :w::·.-: .i. 1y ~··.:·quire only t'J:-ning on and off by 
(~~ ~~ int ~ nance nR~ ~~:- squ~dron is needed. 

Primary pow('!' ·(equirc· i .i.=- 12 v., 5 amps. or 24 v., 2.5 amps., DC, 
depending on 11odel us ed. Source is plane's battery and generator 
system. 



SCR- 595,ABK OR BKMARK .III AIROORNE OR SHIPOORNE TRANS~DORS 

DESCRIPTION: 

USES: 

P~MANCE: 

TRANSR>RT­
ABILITY: 

INSTALLATI~: 

PERSONNEL: 

POWER: 

IFF Mark III Airborne transponder which sweeps a single band of 
frequencies (designated by the Navy as the A band and by the Army 
as the I band) and provides a coded reply for reception by a re­
sponsor throughout the band. Adapted to ship use with motor gene­
rator and type 66-ACG antennas. 

For identifying friendly planes or ships to properly equipped air­
craft, ship, or ground stations. ABJ responds to: 

Navy (Ship) Interrogator-Responsors-BL, BN, BM;Radars 
SC, SA. 

Royal Navy Interrogator-Responsors 242, 243. 

Navy (Airborne) Interrogator-Responsors AN/ APX-2; Ra­
dars ASE, ASVC. 

Army (Airborne) Interrogator-Responsors SCR-729; Ra­
dars SCR-521-A, SCR-521-B. 

Maximum reliable range is 90 miles, (125 miles using RC-150 or 
RC-151). Minimum range is 1 to 10 miles, depending on the assoc­
iated interrogator. 

Set is packed for shipment in 4 units, weighing approximately 
100 lbs. Largest package is about 15" x 15" x 30" and weighs 
about 45 lbs. Navy supplies one test equipment with every 10 
sets. Army supplies 4 test equipments to a fighter squadron, 3 to 
a light dive bomb squadron, and 2 for all - other squadrons. 

Installed weight is 60 lbs. plus a 214-lb. motor generator when 
installed on ship. 

In operation, set normally requires only turning on and off by 
pilot or operator (see SD158). Navy sets are serviced by regular 
radar maintenance personnel. Army recommends 4 maintenance men 
per fighter squadron, 3 per light/dive bomb squadron, and 2 for 
all other s~uadrons. 

Required primary power is 12 v., 10 amps., or 24 v., 5 amps., DC, 
depending on model used. Source is plane's battery and generator 
system or motor generator on ships. 



SCR-695 OR ABF MARK m AIRBORNE TRANSPONDeR 

DESCRIPTIOO: 

USES: 

PERFORMAM:£: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

IFF Mark III airborne transponder similar to the ABK in that it 
sweeps the Navy A band frequencies (Army 1 s I band) providing a 
coded reply for reception by a responsor upon being challenged on 
a frequency in the band. In addition to this function, the 
SCR-695 is provided with a second transponder which operates on a 
fixed frequency that may be adjusted over a range designated as 
the G band. This G band transponder provides a frequency channel 
for intercept~rs operating with ground and shipboard GCI units. 

The A Band transponder serves to identify the aircraft as friendly 
and its G band transponder further identifies the aircraft as a 
fighter directly on the GCI PPI indicator. 
SCR-695 (ABF) responds to: 

Navy (Ship) Interrogator-Responsors BL , BN , BM, BO, Ra­
d<=~ rs SC, SA. 

Army ( Gronnd) If' t cr:·og::~ t.) ;-Eespon·,c-: "; RC.-10"7, I<C-127, RC - 136, 
RC-14S 'RC'7t:f8-;- -·~f:'C- 150, RC-1S1, !lc:·i"3i, RC -1 82, RC-184 , RC-
188, RC-192, KC-215, J<C-282; R~d,1rs SC.R-:)27, SC:F-545, SCR-
588, SC'.R-502, SCR-627. 

Navv (Airb orne) Interrug~t or-Responsors AN/ APX-2, Ra­
dar~ ASE, ASVC. 

Army (Airborne) Tnter ro;ato r-Respo,sor~ SCR-729; RAdars 
SCR-521-A, SCR -521-~. 

Reliable ronxi~um -d~Vc is 90 m~te s ( 1~5 wiles with RC-150 or 
RC-lE'lj. F>~l.i ;'b l<.: :11i:1.imum ~·nr.~e .is l 'o 1·J r:·i_}.:_--;;, depe:YLiilg on 

. . . 
assoc1at ~d lnter~0~ator. 

Set is pt~ckr~d for :-:~ .-i.~;,.:u·: r:t 

plus Group A parts ~h ippC:'<:~ ::1 

15" x 30 11 ;"t"',.i ·.veish~ ;ibout SO l '•.J ~ 

,r,e nt ·»it'-, ev<:ry 1.0 i'zl'· ·, c·t!': (_;­
fighter squarL-oo, 3 t ··) .! l .::g:,-t_ ... ~ 

other squaJ i .,ns. 

·ye i;.r1-:ing .-.i t·.: ·:_::JJ 

l:' :-·~·. ·; r un:i ·,~ is 

..:;f <15 lbs. , 
;] t l_:-.; 1 t l. S n x 

~avy ·~pplics m1e t es t equip­
"' _.n~;.i i .. r , ·+ Ct•st o;quipments to a 
·.' \:·;:}.:;~r ''-i !~'!d•·on nnd 2 ~:o all 

Set nor mp. ljy r.::.,~u i .. -._:. :n ly tt.fr .. r • .::; ,_. .. · ~·.' ·.<f ·.;_, .j :>CC-lsic-m=iJ.ly 
switchin~ opr_·rc ... ti c~ ·.-.~ y ~·i1ot t~,_,,.. SJ)l.3:3). f0..~.-·1 i ) .. ~.s~·::· : a re <.;erviced 
by regul:1 r ;·,·ci:·· r ·,u.'nte .Jaf1C !. p .. oitA!ih~l. :,•,nj ·c:-);nmc·1ds 4 rn'lin-
tenance men per figh ter s..:juadr0n, 3 pe r 1ight; dive bonb squ::1dron 
and 2 for all other ~1uadrons. 

Primary power required is 10 a;;1ps., 12 v. DC (for modPl SCR-695-
AZ) and 5 amps., 24 v. DC (for model SCR-695-A and ABF), from 
plane's battery and generator system. 
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tAN/APX-1 
DESCRIPTION: 

USES: 

PERFCRMAJICE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

MARK III AIRBORNE TRANSPONOOR 

IFF Mark III airborne transpondor similar to the SCR-695. Its G 
band frequency determining unit is replaceable which permits a 
larger band of frequencies to select from. It is provided with 
facilities for operation as an airborne radar beacon (rooster) on 
any fixed frequency within the G band. 

For use in fighter aircraft to enable ground and shipboard fighter 
director units to identify aircraft so equipped as friendly 
fighters. For use in patrol and scout aircraft to furnish a bea­
con response to friendly radar equipped aircraft. AN/APX-1 re­
sponds to: 

Navy (Ship) Interrogator-Responsors BL, BN, BM, BO; Ra­
dars SC, SA 

Army (Ground) Interrogator-Responsors RC-107, RC-127, RC-136, 
RC-145, RC-148, RC-150, RC-151, RC-157, RC-182, RC-184, RC-
188, RC-192, RC-215, RC-282; Radars SCR-527, SCR-545, SCR-
588, SCR-602, SCR-627. 

Royal Navy Interrogator-Responsors 242, 243. 

Navy (Airborne) Interrogator-Responsors AN/APX-2 ; Radars. 
ASE, ASVC. 

Army (Airborne) Interrogator-Responsors SCR-729; Radars 
SCR-521-A, SCR-52rB In addition works as an airborne 
radar beacon (rooster) and will respond as such to ASE, 
ASVC, SCR-521-A and SCR-521-B. 

Reliable maximum range is 90 miles; minimum range, 1 mile. 

Set is packed for shipment in 4 units, weighing approximately 100 
lbs. Largest unit is about 15• x 15" x 30• and weighs about 45 
lbs. Spares and test equipment are included. 

Installed weight is about SO lbs. 

Set normally requires only turning on and off, plus occasional 
switching op~rations. This is done by the pilot in single-seated 
fighters, or by the radar operator in multi-placed planes (See 
SD-158)." One maintenance man per squadron is required. 

POWER: Required primary power of 5 amps. 24 V or 11 amps. 12 V DC is from 
battery and generator system. plane's 

tAvailable for iasue in 

latter part of 1943. 
-93-
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t AN/APX-2 (ABJ) MARK III AIRBORNE IRT 

DESCR IPTia-.1: 

USES: 

PERFORMM(:E: 

TRANSPORT­
ABILITY: 

INSTALL AT ION: 

PERSONNEL: 

IFF Mark IIl airborne co~bination Interrogator-responsor-trans­
pondor As a transponder and radar beacon (rooster), this equip­
ment is identical to the AN;'APX-1. In addition, it is provided 
with interrogator-responsor facilities on ~ny fixed frequency with• 
in the Navy A band frequency limits. 

For use in all se2 rch radar equipped aircraft. Its IFF trans­
ponders permit 8ircraft so equipped to be identified as friendly 
by ~ny grouni, ship o~ uir craft fitted ~ith an A band interro­
g;;t or - r :.: sponsor. As a rad~r beHcon, it permits other radar 
equipped aircraft to ~ome to i t (assuming correct frequency ad­
justments). As an ir-:terrogator-resp0nsor, i t permits aircraft so 
equipped to i.dentify ;JS friendly all ships and aircraft fitted 
v..i.th any IFF ;-..lark JII A band transponder. \\hen utilized with a 
suitable ·1ntenna system, the ANl APX-2 may be used to interrogate 
and hvrr!f.· ~o f:round :-;:r1n r beacons operating v:i thin the 1 imi ts of 
tr_,~ A h<t:-:d fru:tuencj_.::;. 0{X'r:ttion of the AN/ APX-2 is also possi­
ble in [ti::-cr;<f t n . ..; t: fittc:d tor radar. This mny be accomplished 
by 1.i1c ut:ili~:at .ion .:: f th": indicator (disp.tny) unit cf the SCR-729 
or tl:•.· ASE :-cmr. te in•:.H'-~;1tor AN / APA-l. AN/ APX-2 responds to: 

Navy (Ship) Interrogator-Responsors BL, BN, BM, BO; Ra 
da rs SC, SA. 

Army (Ground) Interrogator-Responsors RC-107, RC-127, RC-136 
RC-145, RC-148, RC-150, RC-151, RC-157, RC-182, RC-184, RC-
188, RC-192, RC-215, RC-282; Radars SCR-527, SCR-545, SCR-
588, SCR-602, SCR-627. 

Royal Navy Interrogator-Responsors 242, 24~. 

Navy (Airborne) Interrogator-Responsor AN/APX-2; Radars 
ASE, ASVC. 

Army (Airborne ) Interrogator-Responsor SCR-729; Radars 
SCR-521-A, SCR-521-B. 

In aridition, as an Interrogator-Responsor it will interrogate 
for reply any ship or airborne Mk III IFF "A" band transponder, 
such as BK, ABK, SCR-S95, SCR-6~5, AN/APX-1, AN/ APX-2, RAF-3092, 
3120. 3121, and RN-253. As an airborne be;Jcon (rooster) responds 
to ASE, ASVC, SCR-521-A and SCR-521-B. 

Reliable maximum rnnge for tr'lnspondors is 90 miles; for in­
t~rrogators and responsors, 60 miles. Minimum range is 2 miles. 

Set will be packed for shipment, with spares and testing equip­
ment in 4 units. Total weight will not exceed 100 lbs. 

Installed weight of set is 52 lbs. 

Set will be operated by the pilot in single-seated aircraft, or by 
the radar operator i n multi-place pl3nes. One maintenance man 
per squadron is recommended. 

POWER: Required primary 
25 watts DC at 

tAvailable for issue in-

pm•·e r is llSV, 
24 v. 
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tAN/ APA-1 PILOT REPEAT INDICATOR 

DESCRIPTION: Pilot repeat indicator for any ASB or ASE radar, or for IFF Mark 
III interrogator-responsor-transpondor AN/APX-2, or for some forms 
of SCR-729. 

USES: When used with search radar, provides navigational and tactical 
data to pilot. Used as a blind bombing aid in conjunction with 
ASB. For IFF application, AN/APA-1 provides separate display for 
identification of other aircraft, racon and rooster homing facil­
ities. 

PERFORMANCE: 

TRANSPORT­
ABILITY: 

TNSf ALLATION: 

PER~: 

P<JtVER: 

SCR-729 
DESCRIPI'ION: 

USES: 

PE~: 

TRANSPORT­
ABILITY: 

INSTAILATictJ: 

PERSGINEL: 

Correspondsto that of associated search radar or IFF IR unit. 

Shipment, including operating spares, is packed in one or two 
units. 

Installed weight is 35 lbs. 

Indicator is used by pilot, or by radar operator in some applica­
tions, and serviced by regular radar maintenance personnel. 

Required primary power is 85 watts, 115 V, 400-2400 cycles AC, 
plus about 20 watts, 20-30 V, DC. 

MARK m A I ROORNE I R 

IFF Mark III airborne interrogator-responsor. 

When operated with a suitable antenna system, its installation 
permits aircraft so equipped to challenge and identify as friend­
ly aircraft and ships equipped with any Navy A or Army I band 
transponder. In addition, it may be used to interrogate and home 
on YH, YJ and SCR-621 radar beacons, and on BABS beam approach 
beacon of the R.A.F. Works .with ABK, AN/APX-1, AN/APX-2, SCR-695 
and SCR-595, RAF 3067, 3090, 31a>, and 3121; Royal Navy 253. Dis­
play of identification or homing facilities may be obtained on 
SCR-729 •A• scope or the scope of the associated radar equipment. 

Reliable maximum range is 60 miles, minimum range is 2 miles. 
Azimuth limits are 80° forward, with accuracy (when homing on bea­
con) of ±2°. Elevation limits are 40° forward. 

Set is packed for shipment in 5 units, weighing a total of about 
190 1bs. Spares and testing equipment are included. 

Installed weight is 105 to 115 lbs., depending on type of antenna 
used. 

Set requires one operator, who may be the regular radar operator 
or a specially trained radio operator. One maintenance man per 
squadron is needed. 

POWER: Required primary power is 150 watts, 115 v., 400-2400 cycles, pl~s 
25 watts DC at 24 v. (for SCR-729-A) or 25 watts DC at 12 v. (for 
SCR-729-AZ.) t Av • i 1a b 1 e for i a a ue in -100-

htter part of 1943. · ~ltttmtf.·lf ~: 



t AN/APN-8 AIR~ORNE RADAR TRANSPONDOR BEACON 

DESCRIPTIOO: 

USES: 

PERFORMANCE: 

TRANSP<RT­
AIITLITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

BL AND 
DESCRIPTION: 

llSES: 

PffiFCRM:\NCE: 

TRANSPORT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

Airborne radar transponder beacon. The main unit has the same 
form factor as the ABK and is interchangeable in the ABK shock 
mount. 

Set is an airborne version of the YJ ground radar and consists of 
two transponders that receive and respond on different frequen­
cies. Permits planes equipped with SCR-517, SCR-521, ASV, ASVC, 
ASE and ASB to home on it. Also, planes fitted with centimeter­
type rarlars (or no radars at all) may home on it if the planes 
are provided with AN/APX-2 with suitable antennas and accessories 
(AN/APA-1) or SCR-729. 

Reliable maximum range: 60 miles; reliable minimum, 2 miles. 
Range accuracy is 0. 2 miles. Azimuth and elevation accuracy is 
determi~ed by interrogator. 

Shipment includes ~par e s for 1000 hours operation, testing equip­
ment and sep~ rate g~nerator if neecied. Complete shipment is 
packed in 3 units end weighs about 90 lbs. Largest package is 
15" x 15" x 20" and weighs 40 to 50 lbs. 

InstaLled weight is a pproximately 60 lbs. 

Radio or radar operata~ 

Requires primary power of 200 watts DC at 12 or 24 volts. 
tis plane's battery. A dyn:lmotor is supplied. 

BM ~RK ill ~A BAND) SH I PBORNE I R 

Source 

IFF Mark .m fA band ) shipborne interrogator-responsor. BM is im· 
proved ver s~ on o i BL. 

Inte rrogat e s Mark :;_·i:r. transpon-::: .Jrs (ABK, SCR-595, SCR-695, ABF, 
AN/ APX - 1., .\N/ .'I.PX- :) r. t-:d give :; <Jn IFF ! ·<:> ply on the radar scope. 

Reliable m;,xi~um 1 ;Jn.:. :::.; : 

e xpect:ed. 
for BL, 90 miles; for BM, 100 miles is 

Shipments of both s·~· t:; includ e :; pR re~'- BM hns testing equipment 
as integral part. BL .is pac!<ed ior shipment in 2 units and weighs 
when era ted .:J total ': f 375 lb::: . BM is packed in 3 packages. Both 
sets are air trans portable. 

BL has 4 components wei ghing E total of Rpproximately 274 lbs. 
The equipment co~p0n ent i s 20~ x 30" x 20~" and weighs 250 lbs. 
BM has 2 components , ~..,eh: hing a total of 585 lbs. The equipment 
component is 30" x 20" x 20~" and weighs 275 lbs. 

Usually no ... .ldd.ition:-• 1 ,-.~ :~')nn~l re•::uir <Ji -- the associated radar 
personnel servin ~-

Primary power required is 300 watts forB,!, and 400 watts for BL, 
110 v AC, 60 r:ycles. Source is ship 1 s power or supply of associ­
ated radar. 

tAvailable for issue in -roJ-
latter part of 1943. . i j : 
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BN MARK m (A BAND) LOti POWER SH I POORNE I R 

DESCRIPTIOO: 

USES: 

TRANSPCIIT­
ABll..ITY: 

INSTAlLATION: 

IFF Mark III (A band) low-power shipborne interrogator-responsor. 

BN is designed primarily for small ships and boats for use with 
surface search and f .ire control shipborne radars. It interrogates 
Mark III transpondors (chiefly ABK) and gives IFF reply to the 
radar indicator. 

Reliable maximum range is approximately 50 miles, ship to plane. 

Complete shipment includes spares and is packed in 4 units. Can 
be carried in any transport plane. 

BN has 2 components: equipment (19 11/16• x 16 7/16• x 14 3/8•) 
that weighs 150 lbs., and the antenna which should be installed 
as high as possible. 

PERSONNEL: Usually no additional personnel is required -- the associated 
radar per.sonnel serving. 

POWER: Primary power required is 225 watts, 110 volts AC, 60 cycles. 
Source is ship 1 s supply. 

ts Q MARK JIT (G BAND) HI Gf PCMER SH I POORNE I R 

DESCRIPTION: 

USES: 

PERF~: 

TRANSP<:lrr­
ABILITY: 

INSTALlATION: 

PERSONNEL: 

PCNt'ER: 

IFF Mark~ (G band) high-power shipborne interrogator-responsor. 
Contains test monitor equipment. 

Interrogates G band (fighter direction) transpondors (SCR-695, 
ABF, AN/APX-2 and AN/APX-1) and receives IFF reply. For use with 
SM radars. 

Reliable maximum range is about 90 miles. 

Shipment includes spares, and is air transportable in any trans­
port. 

BO has 2 components: equipment (30• x 20• x 20~•) which weighs 
275 lbs. and antenna array which weighs 85 lbs. and is mounted on 
SM antenna. 

Usually no additional personnel is required -- the associated 
radar personnel serving. 

Source Primary power required is 300 watts, 110 volts, 60 cycles. 
is ship 1 s power or supply of associated radar. 

t Available for issue in 

latter past of 1943. 



MARK ill IR'S FOR ARMY GROUND EQU!PMENT- I 
DESCRIPTION: 

USES: 

PERFORMANCE: 

'I'R.W)PCRT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER: 

Army IFF Mark III Interrogator-Responsors: RC-148 for SCR-268, 
RC-150 for SCR-270, RC-151 for SCR-271, RC-316 for SCR-516. Con­
tains transmitter , receiver, interconnecting unit to rada r di, ­
play and antenna mounted on radar antenna. 

To interrogate airborne IFF Mark III transponders: IFF Mark III, 
Navy ABK, SCR-595; IFF Markiir-G, SCR-695, Navy ABF; AN/APX-1&2. 

Range of IFF approximately the range of the radar. 

Approximate average weight of these sets, when pac~aged for ship­
ment, is 2160 lbs. Approximate number of units per set is 13, 
largest of which will measure about 59" x 22" x 35". Shipment in­
cludes spares for 4 months. 

Approximate installed weight is 1600 lbs. 

RC-148, RC-150, RC-151 are ope rated and main_tained by regular 
radar operating personnel. 

1200 Watts AC 60 cycle drawn from the power source of the associ ­
a ted radar. 

MARKJD: IR
1
S FOR ARMY GROUND EQUIPMENT-IL 

DESCRIPTION: 

USES: 

TRANSPCRT­
ABILITY: 

INSTALLATION: 

PERSONNEL: 

POWER.: 

Army IFF Mark III inte~rogator-responsors; RC-127 for SCR-527, 
RC-136 for SCR-296, RC-145 for SCR-545, RC-182 for SCR-582, RC-184 
for SCR-584, RC-188 for SCR-588. Contain transmitter, receiver, 
antenna control display, tower and rotatable lobe switched antenna. 

To interrogate airborne IFF Mark~ transpondors: IFF Mark~. 
Navy ABK, SCR-595, IFF Mark III-G, SCR-695, Navy ABF; AN/APX-1&2. 

Range of IFF approximately the range of the radar. 

Approximate average weight of these sets when packaged for shipment 
is 5200 lbs. Approximate number of units p~r set is 16, largest of 
which will measure about 66" x 36" x 31". Shipment includes spares 
for 4 months. 

Approximate installed weight is 3600 lbs. 

IR sets listed above require an IFF operator and special mainten­
ance men. 

1500 watts AC 60 cycle drawn from the power source of the associ-
ated radar. 

-I~ 
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tMARKIIT. IR'S FOR ;~RM'Y GROUf\JD EQUIPI\I1ENT-ill 
DESCRIPTION: 

CSES: 

PERFOR\1ANCE: 

rR .\NSPORT­
.\BILITY: 

INS TA LL/\.T ION: 

PE~SON:'fEL: 

•\r::-'y IFF \lark ::IX in'r·qr;(:'l~·nr-rC's~on<:>ors; RC-192 for SCP-1502-Tl, 
SCR-602-T6 , SC.~-602- ·\. \J'; .TrS l.. •\:--1 / TPS-3. Cont.1i.ns transmittt·r, 
recf~iver, BC-~00 (sn;nr> .l>; in SCR -729) contrnl bnx, tower, trans­
r;; ittin~ nnrl re cr·i. •.:!n~ •.: 1:r t '"'l nntt·nnns. 

To i.nterrogntP Airborm• IFT ~hrk .r::I. tJ· ·~··::>r·n · l ors: T'FF '-1Rrk III, 
N<1vy ABK. SCR-S9S . TVF \1nr k TTI.-G . SCR-fi~15. '<'1'-'Y A.uF; AJ\ / APX-1 &2. 

C;H 2 tent:1tiv1·: Anr>roxin~ ·Jt, '!\(·rnge .,·r·ic;ht of tlwse ·> f'ts when 
p<1cknged for s hi p~nent is '500 
set is 5. lnrgt•st of 1~ hid1 

Shipment incltJdt•s sp,qrns 

lbs. .'\pnrr)xirn:1 te n'tmber of units per 
wi 11 mc:1s·;r,. nhot1t .l4 11 

-.: 14" x ~ :) 11 • 
for 4 mnnths. 

Anproxim n te inst'llle ..-1 weight 300 lbs. 

IR set is oper:1terl by rcgul:-~r radf!r oper'lting personnel. 

125 '.'<'ntts .~C 400 -2 400 cycle ~0 -115 volts :1•; ... 0 wa tts 24 volts DC 
~r~wn from thr po~cr source of the 8S ociated r:1rlnr. 

tAvailable for 1 ";sue 1 n 

latter part of 19 43 . 
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MAD (TYPE 482,AN/ASQ-1, AN/ASQ-Ia,AN/ASQ-3) MA~ETIC DETECTORS 

~N/ASQ-Ij 

DESCRIPTIOO: 

USES: 

PERFORMAOCE: 

TRANSPO~T­
ABILITY: 

INSTAlLATIOO: 

PERS<MEL: 

POWER: 

Airborne electronic device designed to detect space anomalies in 
the magnetic field of the earth produced by ships, submarines, ac­
cumulations of iron and steel, direct current power-loops, etc. 

For detection of submerged submarines and, overland, identification 
of large industrial areas for bombing through overcast. 

These sets indicate proximity to target only. Reliable range de­
pends on the size of the target, its magnetic condition, the head­
ing of the aircraft, and the amount of background or disturbance 
noise present. Under optimum operatingconditions,it is believed 
that a 750-ton submarine can be detected reliably at distances up 
to 400 ft. with 4B2 and somewhat farther with the other sets. 

Spares (except tubes) for 1000 hrs. operation, with testing equip­
ment and bulk spares for primary maintenance bases,are supplied. 
No standard size of shipping carton has yet been adopted, but ship­
ment is transportable in cargo planes. 

Installed weight (including one 35-lb. recording milliammeter) is 
250-275 lbs. for 4B2, 145-170 lbs. for AN/ ASQ-1 and AN/ASQ-1a, and 
210-235 lbs. for AN/ ASQ-3. It is sometimes necessary to remove 
armor plate and guns in order to reduce the magnetic field of the 
aircraft to usable levels. 

One operator per set is needed (the navigator, radar operator or 
rear gunner can be trained for this work.) To maintain the appara­
tus, it is believed that at least six men per squadron will be re­
quired. 

Primary power 1s 10 to 13.5 amps., 28 volts DC, from plane's supply. 

~'"~~f- l"tl 



AN/CRT -I AND AN/ ARR- 3 5000-RADIO OOOYS 

AN/ARR-3 

AN/CRT -I 

DESCRIPTION: 

USES: 

PERFORMANCE: 

TRANSPORf­
ABILITY: 

PERSONNEL: 

POWER: 

0 

~ 
0 

RECEIVER 

0 

POWER SUPPLY 

Ql ~OL.VMf. 0 
ANTENNA 
COUPLER 

0 

0 0 . 
:~ Ji~~1 ~' ~-

••• • 0 
0 0 \21 

Q"OVND 

TRANSMITTER BATTERY PACK HYDROPHONE 

AN/ CRT-1 is a floating container, incorporating a non-directional 
hydrophone suspended on a 20-ft. line below the buoy itself, and 
electronic equipment including a frequency modulated radio trans­
mitter for transmitting the underwater sounds received by the hy­
drophone to a receiver (AN/ ARR-3) in the plane. The buoy trans­
mits on one of 4 frequencies and has a lifetime of about 3 hours 
before self-scuttling. 

For detection of submerged submarines, and verification of MAD con­
tacts as . being submarines and not submerged wrecks . 

The radio 
300 feet. 
underwater 
perrling on 
direction 

range is approximately 10 miles when the plane is at 
The underwater range is equivalent to that of any good 
sound system which may vary from 200 to 3,000 yards de­
the water conditions. No information is provided on the 
of the submarine. 

Each buoy weighs 14 lbs. and the receiver, including a dynamotor 
power supply, weighs 35 lbs. The equipment can be transported by 
air in the ordinary cargo type aircraft, there being one package 
for each buoy and two packages for each receiver. The size of the 
buoy package is 6" x 6" x 48". 

In normal operations one or preferably two rren are required to 
launch the buoy and to listen on the receiver. 

Supply for buoy itself consists of four 1.5 v "A" batteries, and 
two 67.5 v ns• batteries. The sono-buoy receiver operates from a 
supply source of 24 v DC and draws 70 watts. 
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GLOSSARY OF TERMS 



GLOSSARY 

"A" RAND -- The universal IFF Mark III 
frequency band is designated "A" band by 
the Navy. (This same band is designated 
"I" band by the Army.) The Army uses the 
term "A" band to designate a frequency 
band used in the · Mark II IFF system. 

AI -- Abbreviation for Aircraft Inter­
ception-- a function of7ome rada;-sets. 

TRANSMITTED 
PULSE---....r..:: 

A SCOPE 

RANGE 

='r-- SIGNAL 
FROM 
TARGET 

"A" SCOPE -- An indicator on which signals 
causeo by t~rgets appear as vertical de­
flections on a horizontal range trace. 
By means of a calibrateo scale the approx­
imate range of any tnrget can be read in­
stantly. Approximate azimuth and/or ele­
vation data m~y be obtained by observing 
the direction of the antenna when a signal 
is at maximum intensity. ~~uch more accur­
ate azimuth and elevation data can be ob­
tained by means of pip matching on a modi­
fied form of"A''scope. (See PIP MATCHING). 
It is possible also to get an estimate of 
the size of targets from an"A"scope. This 

type scope is often used for tuning up 
~ets and is the basi~ display in many. 
The vertical deflection shown above at 
the s tart of the trace is caused by the 
transmission of the ra~ar pulses. 

ASV -- Abbreviation for Air to Surface -- - -
Vessel; ASV sets being used in planes 
for the function of detecting objects 
on the surface of the sea. 

OF TERMS 

ASV SCOPE 

SIGNALS 
SHOWING 
TARGET IS 
DIRECTLY 
AHEAD 

ASV SCOPE -- There is a vertical double 
~Nscope that is used by some ASV sets and 
is c~lled ~n "ASV SCOPE". (This type of 
indication is not confined to ASV sets, 
and not all ASV sets use it.) Indicates 
range of target ~swell as position of 
target to right or left of rAdar-equipped 
ptane. Signals appear as horizontal de­
flections in the two vertical traces. 
When the plane is pointed directly at 
the t a rget, both signals are of equal 
length. This pip matching is used when 
homing . 

B BAND Army designation for a fre­
~uency used in the IFF Mark II system. 

B 
SCOPE 

% oc 3 0 IS'" o 1$ :5J:1 wo qo 

; ' " ' ,> •i k 'l• ' ' ,; >• ~& '•":\ m,Oo ~- -

" . "":.' 

SIGNAL--+-:....:..+ 

, · :~"' ; ·r~ ":: •· ··- ~l '1-e':.:-~ lo,_o I 
·~;::t?]~ ~~·· ~' ~?? ~~~ ~~j1 J 

o v~c 6:10 30 1s . o 15 ~ '-O 9o-O· ---

~AZI MUTH-----..J 

B SCOPE -- An indicator with horizontal 
and vertical coordinates, giving range 
vertically; ~nd azimuth, or bearing, 
horizontally. Signals appear as bright 
spots. 

-110-
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GLOSSARY OF TERMS 

i 
E 
L 
E 
v 
A 
T 
I 
0 
H 

l 

C SCOPE 

-----AZIMUTH----

C·SOOPE -- An indicator with horizontal 
and vertical coordinates giving ·elevation 
vertically; and azimuth, or bearing, hor­
izontally. Signals appear as bright 
spots. 

EUREKA -- See RACON. 

0 

NORMAL EXPANDED 

II 
MI. 

EXPANDED SCOPES -- An arrangement by which 
a small ·part of the sweep on an indicator 
can be spread over a larger 8rea so that a 
more accurate measurement can be made. 
Sometimes part of a sweep is expanded on 
the s a me in d i c at o r ; u s u a 11 y p a r t o f a 
sweep on one indicator is made to appear 
1n expanded form (i.e. over a larger area) 
on a separate indicator. 

G BAND -- An Army and N8vy designation for 
a tunab1 e spot frequency band used in the 
Mark III IFF system. Only fighter planes 
carry the G band, and it is used in GCI 
and SCI operations to s eparat e friendly 
fighters from other friendly 0r enemy air­
craft. 

GCI -- Abbreviation of Ground Control of 
Werception -- a function of s orne radars, 

the sets being used to control fighter 
planes from a ground station. 

SIGNAL APPEARS AS A TARGET IS NOW 
ROUND SPOT, GROWING "WINGS' DEAD AHEAD. 

DECREASES. 

G SCOPE -- A spot error indicator on which 
a single signal, only, appears as a bright 
spot from which horizontal wings sprout -­
the wings growing as distance to the tar­
get diminishes. That is, the shorter the 
range to the target, the longer the wings. 
Azimuth is given horizontally, and eleva­
tion vertically. The information for mov­
ing the spot is obtained by some form of 
lobe switching arrangement. (See lobe 
switching). 

AZIMUTH 

H SCOPE 

H SCOPE -- A modified B scope. Azimuth 
is given horizontally, and range verti­
cally. The signal appears as two bright 
spots, dispJac~ laterally with reference 
to each other. The slope of the line that 
can be imagined as joining the dots gives 
an indication of target elevation. When 
the line tilts upward (from left to right) 
the target is upward in relation to the 
axis of the H-scope-equipped plane. When 
the line is horizontal, the target is at 
the same elevation. When the line tilts 
downward, the target is downward. The H 
scope is often designated by the term 
11 double dot" scope. 



r GLOSSARY 

HR SCOPE -- An indicator with a display 
somewhat similar to an"A''scope. Range is 

' d' ''A" d g1ven as on an or 1nary scope, an 
height can be estimated. This is done by 
having the target appear as two signals 
by the use of two sets of antennas at 
different elevation angles, and by esti­
mating the size-ratio of these two signals 
and referring t~ a table that converts 
size-ratio to height. An HR can also be 
ust>d to estimate the size of the approach­
ing formation of planes. 

I BAND -- Army's designation of the uni­
versal Mark III frequency band. See A 
BAND. 

IFF -- Abbreviation of Identification of 
Fr ierd or Foe -- a function of some radars. 

INDICATOR -- All radar signals are dis­
played on the face of a CATHODE RAY TUBE. 
This face is a flat surface at the end of 
the tube and is called the INDICATOR, 
SCOPE, or SCREEN. The word INDICATOR also 
is used to refer to the whole cathode ray 
tube, as well as the component of a radar 
set that houses the cathode ray tube and 
contains associated circuits. For various 
types of display afforded by an indicator 
see A SCOPE, ASV SCOPE, B SCOPE, C SCOPE, 
H SCOPE, HR SQ)PE, J SCOPE, PPI, EXPANDED 
SCOPE, and MOVING SPOT INDICATOR. 

INTERROGATOR -- A pulse type transmitter 
used to challenge transponders for IFF 
purposes in an IFF system. The interro­
gator is part of the interrogator-respon­
sor unit. 

OF TERMS 

IR -- Abbreviation of Interrogator-Respon­
~r. See INTERROGATOR. The IR is the 
part of an identification system (IFF) 
which challenges doubtful aircraft or 
ships and receives and displays the recog­
nition signal. 

IRT -- An abbreviation 
Responsor-Transpondor, 
bineq in a single unit. 
an IFF device. 

J SCOPE 

ISOO 

1000 

for Interrogator­
when all are corn­

An IRT system is 

soo 

J SCOPE -- Also called CIRCULAR SWEEP 
SCOPE. It is an A scope with the trace 
around the outer rim of the face of the 
indicator, instead of horizontally across 
the indicator. The signal appears as a 
radial deflection in the moving trace. 
Like an ordinary A scope, range data are 
given, 'but greater accuracy and simplic­
ity are attained. 

-
JELLYFISH -- See RACON. 

LOBE 

i 
ANTENNA 

SWITCHING 

SIGNAL 
FROM 
RIGHT 
LOBE 

RIGHT SIGNAL HIGHER;TARGET 
IS "TO RIGHT OF ANTENNA 

LOBE SWITCHI.NG --The a.ct of moving the 
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lobe of an antenna in space -- the trans­
mitted beam being directed a few degrees 
to the right and left of (or above and 
below) the target. Lobe switching is 
commonly done by either moving one an· 
tenna, or else having two antennas. In 
either case, the direction of maximum 
intensity of the antenna system is moved 
so that two signals from these two anten­
na positions are shown on the indicator -­
one signal from each position. To do pip 
matching the radar operator ruirects the 
antenna system until the signals or pips 
are of equal height -- in which case the 
antenna is the·n pointing directly at the 
target. (See PIP MATCHING). Lobe switch­
ing and the resulting pip matching are 
commonly used to measure azimuth and ele­
vation errors. Fo~ example, in the scope 
picture above, the signal from the right 
lobe is higher and hence shows that the 
target is to the right of the antenna . 

The comparison may also be done electri-
cally, in which case the imperfection of 
the matching is usually indicated by a 
meter . or by a moving spot indi cator. 

MOVING 
SPOT 

INDICATOR 

ELEVATION 
E:RROR 

AZIMUTH 
ERROR 

J 
MOVING SPOT INDICATOR -- Also called SPOf 

ter of the radar beam is pointed directly 
at the t;arget. This indicata is always 
associated with some form of lobe switch­
ing. The comparison of echo intensities 
for different directions is done electri­
cally so that a deviation of the spot from 
center results from any lack of balance in 
the signal intensities. 

PIP PIP 

E!E -- A term used to designate the sig­
nal on an indicator. Usually the signal 
is shaped like a triangle , with the base 
on the line of the ~~eep -- as in picture 
of two pips ~bove. 

PIP MATCHING 

-------..., 
) 

~---·--~ 

~-
ANTENNA 

QOTH SIGNALS EQUAL; AN­
I ENNA SYSTEM IS ON TARGET 

~-------------~----------------------~ 
ERROR INDICATOR. Used to measure error PIP-MATCHI!'Ki -- - A ;ne thod of accurately .de­
(departure of target from center line of termining the t~zi.rnu th or elevation of a 
radar beam) in gun fire control sets. A t ar get. Usually the transmitted beam is 
single signal, only, appears as a bright al terr:ately di n~c t ed a few degrees to the 
spot on the indicator. This spot has the right and left of (:n above and below) 
same angular relationship to the center of the target. A signal, or pip, from each 
the indicator as the target has to the dire-:tion appears on tbe scope. The oper­
center of the radar beam. The azimuth ator moves thP An tenn~ until these double 
error angle appears as the horizcotal co- pips are of equal l-:ei~::J t. The antenna is 
ordinate; eleyation error angle, as the then pointing directly a t the target. 
vertical coordin~te. If the spot is in Pip-matching is d one by lobe switching. 
the center of the indicator, then the cen- (See LOBE SWITCHING ) . 
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PPI -- flan position Indicator. The sweep 
is a r~dius on the tube face (from the 
center to the rim of the tube), and the 
sweep moves around through 360 degrees. 
This type of presentation gives the azi­
muth of the target by the direction of the 
radial line, an~ range by the distance of 
the target's signal from the center point 
of the tube. 

RACON -- s~me as RADAR B.EACrn, RDF BEAOJN, 
and RESPONDeR BEACON. A racon is a trans­
nondor used for radar navigation. Radar 
beacons are divided into several groups: 
( 1) ROOSTER -- An airborne radar beacon 
which will enable other radar-equipped 
aircraft to home on it. (2) EUREKA -- A 
battery-oper~ted lightweight portable ra­
nar beacon which may be dropped in a con­
tainer by pArachute. It is interrogated 
by a Rebecca IR unit. (3) REBECCA-- An 
airborne interrogator for the Eureka-type 
beac0n. ( 4) TEILYFISH -- A batt ery-oper­
ated lightweight radar beacon designed to 
be carried by an aircraft on a bomb rack. 
It is dropped into the water, moors itself 
automatically and switche~ itself on. 

REBECCA -- See RACON. 

RECEIVER -- Unit of a radar set which am­
plifies the returning signal and reduces 
it to the s t age necessary for visual re­
presentation on the indicator. 

RESPONDER -- See RESPONSOR. 

OF TERMS 

RESPONSOR -- A pulse type receiver used 
to receive from a transpondor the reply 
to an interrogation in IFF operations. 
Responsors are invariably used with in­
terrogatcars,. and are a part of an IR unit. 
Respondors are sometimes termed •respon­
de r s". 

ROOSTER -- See RACON. 

§£1 -- §hip Control of Interception -- a 
function of some radar sets, the sets be­
ing used to direct fighter planes to an 
interception course. 

SCR -- Abbreviation of Signal ~orps Radio, 
indicating radar set is an Army model. 
The Navy uses a different designation 
system for sets. 

' SPINNER -- Sometimes means REFLECTOR, 
sometimes means the whole assembly -­
reflector, antenna, mount for the re­
flector, and so on. 

TRANSMITIED PULSE -- The signal on the in­
dicator ~de by .the transmitted pulses of 
energy that are sent _out by the trans­
mitter at the start of operations. The 
way the transmitted pulse (or pulses, 
si~ce each transmitted pulse appears at 
the same place on the scope) looks on .a 
scope is so own in the scope pictures in 
this glossary. See A SCOPE, for an ex­
amp! e. 

TRANSPONDOR -- A pulse type receiver­
transmitter used to receive an interro­
gating signal and automatically to trans­
mit a reply for reception by a responsor. 
Transponders fall into two categories: 
(a) IFF transpondor -- used solely for 
identification purposes; (b) Racons (ra­
dar beacons) -- used for rad~r navigAtion. 



LIST OF EQUIPMENTS BY ARMY-NAVY JOINT DESIGNATION 

AN DESIGNATION 

AN/APN-1 

AN/APN-2 ••• 

AN/APQ-S • 

AN/APS-2 

AN/APS-2a 

tAN/APS-3 

tAN/APS-4 

tAN/APX-1 

tAN/APX-2 

AN/ARN-1 

AN/ARR-3 

AN/ASQ-1 

AN/ASQ-1a. 

AN/ASQ-3 . 

tAN/CPN-3 .. 

AN/CRT-1 . 

tAN/PPN-1 

tAN/TPN-1 . 

tAN/TPS-1 . 

tAN/TPS-3 • 

t Available for issue in latter part of 1943. 
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••.••• AYF 

Mark.IT Rebecca 

.RC-217 

. ASG-3 

. ASG-2 

ASD-1 

•• ASH 

.Mark III Transpondor 

•••..• ABJ 

.RC-24 or AYD-5 

. Sono-Radio Buoy 

MAD 

MAD 

SCR-620 or YK 

Sono-Radio Buoy 

. Mark II Eureka 

. Mark :II Eureka 

.SCR-602-T3 

.SCR-602-TS 




