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SECTION I - RADAR LOGS 

A. FORM 38 

l. For111 38 h a Badar Opera tor I s Re-port and must be 
compiled according to instructions given in AAF Regulation 
15-38. dated 15 May 1944. 

2. Form 3g is filled in by the Radar Observer and 
provides a report of radar oper~tion for each flight, 
recording tactical use, radar operation time and unsatis­
factory radar operation. It also provides the Badar Ob­
server with information that radar check li8t has or has 
not been cocpleted by the radar mechanic before take-off 
time. If possible, the airplane radar maintenance should 
be assigned to one particular radar mechanic and that 
man should meet the airplane to discuss the mission with 
the operator. Form 38 should take care of this, but many 
tinies this discussion can save time in maintenance. 

l3. NAVIGATION LOG 

l. General: Records of flights by radar navigation­
al methods will be kept in Ba.dar Navigational Log. 

a. The Ba.dar .Observer will be required to re­
cord at fifteen minute interTals a D/R log entry. A 
radar check point including identification, distance and 
bearing will be entered at least twice per hour. 

b. The Radar Observer will also be required to 
plot hie position ae determined from the radar ecope and 
connect points as drawn to indicate track ma.de good. 
Thie inforlllB.tion will be used by the briefing officers 
during th~ interrogation period immediately following the 
completion of the mission. 
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SECTION II - NAVIGATION 

A. GEIOOW:. 

1. Ba.da.r, if properly employed, will prove an in­
valuable aid to navigation by permitting the determina­
tion of fixes and checks through clouds, fog, overcast,or 
darkness, and the scanning of much greater distances than 
could be possible by any other method. It enables the 
Radar Observer to determine accurate growid speeds, trackl 
and winds under all conditions of visibility. The radar 
display gives both range and bearing to all check points. 

2. As in pilotage, the Radar Observer must compute 
approximr~te ETA 1 s to various radar ta.rgets or check 
points and determine the approximate time and position at 
which they will appear on the scope. 

3. Dead reckoning (DR), using radar as the only aid, 
consists of the time required to travel a given distance 
alon& a radar plot, comparing results with a plot made 
from the average time, heading, and the average true air 
speed for the same time , and, from the triangle, the 
wind and dritt can be obtained. By employin& radar 
fixes, it is simple to figure track and dist~nce travel­
ed. By plotting the track of a given check point on an 
E-6:B computer, data. for DR using radar may be read directly, 

4. It should be understood that radar pilotage is 
exactly the same as visual pilotage except that the 
radar screen is relied on instead of visual reference to 
the ground to locate check points. 

B. SCOPE INTERPRETATION 

1. It muAt be understood that radar measures slant 
range to targets. Only for distances of 20 miles or 
less is the difference between ground range and slant 
range appreciable. The ground range may be determined 
by: 

a. Chart (see appendix). 

b. E.6B computer (rectangular coordinates). 

c. Ground range computer. 
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2. Returns from land and water. 

a. Bodies of water ap~roximate a planA surface. 
Almost all of the radar energy striking the water is re­
flected away at a supplementary angle to that which it 
strikes the surface and is not returned to the antenna. 
Therefore, water areas appear dark on the scope. 

b. Land surfaces, on the other hand, are alwa:ys 
uneven and uresent many surfaces which will reflect part 
of the energy to the antenna. Land, therefore, Will give 
a bri~hter return than water. 

c. The area beneath the aircraft, whether it is 
land or water, will generally be the brightest area on a 
scope. This central return is referred to as "normal 
ground or sea return". 

d. Coastlines or islands that have prominent 
cliffs or bluffs along the shoreline, appear at a dis­
tance as bright lines. Land and water contrasts are the 
quickest and easiest to identify for use in radar pilot­
age and navigation. 

e. Clouds,under certain conditions of ioniza­
tion with precipitation occuring within or below the 
cloud formation,will give a bright return, in some cases, 
completely obscuring the return from targets beyond it. 

3. Returns from lakes and rivers. 

a. Bodies of water or other level horizontal 
surfaces appear black and the far banks give a brighter 
appearance than the near banks. This is because the 
ground on the near bank presents a poor surface for re­
flection as the beam strikes it nearly tangental. Thus, 
the shore of the body of water nearest the aircraft has 
a tendency to appear darker than the surrounding land. 
The contrast between the water surface and the far banlc 
ii great, going abruptly from the very ~ark to the very 
bright, a sharp transition. 

4. Returns from mountains, valleys and peaks. 

a. The return from the land gradually grows 
brighter as the beam falls on the more vertical slopes of 
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the mountain range near the ridge, and as the aspect of 
the mountain becomes more favorable for reflection. The 
far slope is in a complete shadow due to the blocking of 
the beam by the mountain. Hence, it will appear very 
dark on the scope9 

b. There is a sharp contrast from a bright re­
turn to a very dark return at the ridge line of the 
mountain range. A.n isolated mountain peak will appear as 
a bright spot in the ground return similar to a small 
town, but there will be a very dark shadow behind it 
which will gr~dually blend into the tone of the ground 
return. These dark areas can be differentiated from 
small lakes, ae the bri~htest return from a lake will be 
from the far shore. 

5. Returns from cities, towns, and airfields. 

a. Large cities give a much brighter a.nd more 
consistent return than smaller cities as they usu.ally 
contain larger buildings with more reflecting surfaces. 
Within the confines of the larger cities are targets of 
varying degrees of brilliance. These do not appear 
stable as their relative brilliance will change as the 
aircraft moves over the city. It is generally possible, 
however, to find one or two areas within the city tha.t 
will give consistently strong returns regardless of the 
angle of approach or relative location of the aircraft. 

6. Returns from railroads and highways. 

a. Railroads and highwars do not consistently 
appear on the scope, except in unusally flat and level 
country. 

b. When they appear, they show as bright re­
turns, generally as a narrow bright line which ~ be in­
terrupted for short distances. The gain must be set low 
so that target return may be differentiated from the 
ground return. 

c. Except in unusual cases, rails or ties do 
not cause reflection of the beam. The strongest part 
of the return ie caused by the reflection from embank-
ment• or fills on which the roadwa.J ie built. There­
fore those roads and railroad• that run perpendicula.r 
to the radar beam are more apt to give returns than 
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railroads and highways running parallel. 

C. RA.DAR FIXES 

l. Accuracy of radar as a navif,'8.ti~nal aid is pro-
portional to: 

a.. Training 
b. Experience 
c. Ability 

of Observer using the equipment. 

2. Identification of targets to be used in fixes 
may be accom1,H shed by: 

a. Establishment of the aircra.ft 1e position 
through dead reckonin&. _ 

b. Comparison of the position of the plane on 
the map With the image on the P.P.I. screen, looking for 
any peculiar characteristics which may facilitate iden­
tification of target. 

c. Selection of cities or targets by the above 
procedure which may be viewed on the P.P.I. screen. 

d. PlottiI)8 the aircraft's course on the cha.rt 
as other well identified radar targets come into view on 
the P.P.I. screen. Greater accuracy will be accomplished! 
by intelligent uee of equipment so that sharply defined 
targete Will be available on P.P.I. screen. 

3. Three methods for plotting a fix in sequence of 
preference: 

a. Bange and :Bea.ring. 

(l) Read bearing and range to target from 
P .• P.I. screen. 

( 2) Using the reciprocal of the bearing 
angle, draw a •1ine from the target on 
chart with Weems plotter. 

(3) Draw an arc . whose radius is equal to 
the range, using the target as the 
a.xis, intersecting the line on the 
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chart. The intersection will indicate 
the location of the aircraft at the 
time the bearing was made. 

b. Bearing only. 
Thie is a very accurate method but requires 

the identification of two or more t~xgets and is similar 
to the rnethod used in Badio Navigation, using the radio 
compass. 

c. Range only. 
Using the range only from several targets 

will produce the least desirable fix, but this method may 
be used in the event of failure of azimuth stabilization. 

d. Combination. 
Any combination of the above procedures may 

be used to increase the accuracy of the fix. 

D. ID:TERMINWG DRIFT, wnm AND GROUND SPEED 

1. It is the responsibility of the radar observer 
to maintain continual wind, drift and ground speed data. 
At a distance of 50 miles (or more) before reaching the 
IP, a final check of ground speed, drift and wind should 
be made. The above information is the data which the 
bombardier Will insert into the bombsight for determina­
tion of the release angle. After passing the IP and 
during the approach to the target, the Ba.dar Observer 
determines the final heading to cause the track of the 
aircraft to intersect the target. 

2. Determining wind and ground speed, wind direc­
tion and velocity between fixes. 

a. Ground speed ma.y be determined between any 
two fixes by using the interrelation of time, speed and 
distance. Track may be measured between fixes plotted on 
the cha.rt. Knowing the ground speed and track and deter­
mining the true heading and true air speed from the air­
craft's instruments, the vector problem for average Wind 
direction and velocity may be solved from the triangle on 
the E-6B computer. 

b. Air Position Indicator (A.P.I.) method. 
This method makes use of the air position indicator,which 
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provides reRdings of latitude and longitude proportional 
to the true air speed. To determine the direction and 
velocit~ of the wind, the followi~ steps must be ta.lean: 

(l) Plot a radar fix on a map or cha.rt and 
adjust the A .P .I. so that its le.ti tude 
and longitude correspond with the read­
i~c on the cha.rt. 

( 2) After flying a definite co11rse for a 
given time, a second radar fix is 
selected and plotted on the chart: the 
A.P.I. latitude and longitude are read 
and plotted. The difference between 
the a.ct'.18.l posit'ion a.nd the A.P.I. :po­
sition will give the velocity and di­
rection of wind for the time of the 
run, by the solution of the triangle. 

(3) Usine the back of the E-6B, from the 
formula the velocity of unknown wind 
will be: 

Magnitude of Wind for Run= "X" Wind 
Time of Run One Hour of Time 

E:x:am:ol es: l. ~ile_~_ = 2~ miles 
12 minutes on-. hour 

2. ~1¼ miles = 25 I:liles 
1-5- hours one hour 

(4) The direction ceasured from the A.P.I. 
position to the actual nosition is 
direction of the wind. 

(5) Average ground speed mRy be determined 
by applyin6 the wind vector to the 
average true air spP.ed made good. 

c. Wind DirMtion ant". Veloc~.!~~c:t_ Tim­
~- The ground speed, by t:'\rset tlmin~ rnet~od, occupies 
a place in radar yd lotage cor:t~ara.ble to the position of 
the double drift in dead reckoning navigation. It is not 
necessary to identify the ta~get on which the run is to 
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be made. Thus, track and ground speed, wind direction 
o.nd velocity may be detP-rmi ned independent of the use 
of an air plot. The apnroximate position would aid in 
identifying targets from which fixes could be ootained 
to determine the exact position. The method of deter­
mining data. should be as follows: 

(1) Adjust bearing line so that it is 
coincident with target. 

(2) Follow target with beRring line until 
target is centered on the first range 
mark. (Be sure all delay is out.) 

(3) Leave bearing line stationary and re­
cord time that target crosses twenty 
mile marker. Also record bearing 
·line position. 

(4) Record the time, bearing and range 
each time the target crosses succes­
sive range marks. 

(5) Operation of E-6B for determin: ng 
ground speed and drift. 

(a) Set O of square grid under grom­
met of E-6B. 

(b) Set compass rose to first true 
bearing. 

(c) Place "X" at ground range dis­
tance measured on vertical center 
li rie of squn?'e grid. 

(d) Rot&.te compass rose to second 
true bea.r1ng and place second "X'' 
at s~cond ground ra.nge di~tance. 

(e) Repeat for a.11 other rEl.nge and 
bearings. 

(f) Bota.te compass rose until a mean 
line through series of "X's" 
lines u1i p&.rallel to vertical line 
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of square grid with compnes rose 
indicating track nearest the true 
heading. 

(g) The index now r~ads the track be­
ing made good,and the difference 
between the true heading and this 
track iR the drift. 

(h) The distance tr~veled is read by 
placing the zero line of the square 
grid at the top "X" and reading the 
distance at the lower "X". The 
ground speed may then be determined 
by dividing the distance traveled 
by the elapsed time on the back of 
the :&.-6:B. 

(6) Determining wind from the E-6B. 

(a) Place grommet of compass rose on 
true air speed. 

(b) Set true heading on compass rose. 

(c) End of wind vector is point of in­
tersection of ground speed arc and 
drift line. 

(7) This wind is given to the bornbaxdier in 
knots from degrees true. The bomba.rd.ier 
converts the wind to statute miles per 
hour from degrees true and s~ta it in 
the ABC computer. 

3. Methods of figuring drift. 

a. On course drift ma~, be determined at any 
ti111e that an echo ap1,eara within 15 c.egrees of the lonGi­
tudinal axis of the aircraft at a distance of not lean 
than 15 miles. The formul~ to be used is: 

(Bl - B2) x (R - 1) • B1 • Drift 
where: 

B1 = Fir~t bearing t~ken 
B2 = Second bearing te.ken 
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Thus: 

R - ReciprocRl of the proportional di• 
tance traveled between Bi and B2 
as compared to distance between 
Bi and location of plane. 

0 
Assuming that echo appears at 30 miles and 

7 R; after a time it travels to 20 miles and 10° right. 
The drift in thi's case would be: 

{B1 - B2)x(R - 1) ~ Bi c Drift 
(7oR - 10°R) x (3 - l) ~ 7°R a Drift 
3°L x 2 ~ 7°R: Drift 
60L ~ 7°R 'It 1°R 

This solution can be obtained by placing information on 
the E-6B without regard to time. 

b. Methods of determining drift on particular 
tyPes of equipment may be found under the SOP of that 
equipment. 

F. • BEA.CON HOMING 

l. Radar Rnd radio beacons are similar. In both 
types the beacons may be placed at a known coordinate or 
at the home base. 

2. It is possible to locate a beacon at a maximum 
range of 300 nautical miles {the working range may be 
much less) for the purpose of homing or to measure the 
range and bearing for a fix. 

3. For beacon operation,the beacon controls must be 
ON A.nd the tuning control adjusted manually. Preflight 
check by o~erator should include tuning in of base 
beacon wherever possible. Slight deviation of this 
tuning in flight may be necessary for best beacnn recep­
tion since beacon frequencies may vary slibhtly. 

4. The beacon si~nals are usually received in 
coded form for identification purposes. The code will be 
viewed on the scr~en as a series of arcs of varying 
length, dependini; on the set tin,; of the receiver gain 
and proximity of beacons. The reduction of gain will 
cauoe the signal to anpear as a series of coded dote. 
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If the beacon code is 2-1-2, two dote will appear near 
each other; then one separated by a larger space followed 
by two more spaced as the first two. The Radar Observer 
can home in on the coded dote and reach the beacon sta­
tion safely. It will be necessary for him to determine 
corrections that are needed to compensate for drift in 
order to keep the aircraft on the track line. The dis­
tance must be read from the nearest signal. The Ba.dar 
Observer may then determine an E.T.A. to the beacon 
station. 

5. In searching for beacons, it is well to remember 
that a maximum range limit depending on the altitude is 
determined by the curvature of the earth. At 3000 feet 
altitude, the beacon is hidden by the earth at a range of 
about 60 miles. At 30,000 feet altitude, lll8Jtimum theo­
retical range is about 250 miles. 

F. BEA.CON FIXES 

1. The beacon is "tuned in" in the same manner as 
in beacon homing. 

2. Single Beacon Fix: After "tuning in" the beacon, 
the Radar Observer can measure the distance to the first 
return and also read the bearing from the plane. This 
will give him the da ta to plot his -oosition as in ra.dar 
fixes. 

G, FLUXGATE COlliPASS 

1. There are two methods of presenting the pattern 
of signals on the PPI screen. In the first m~thod - sta­
bilization 110FF11 - the top of the sco1>e represents the 
true he~ding of the aircraft,and as the heading changes, 
the uattern of the tube also shifts. In order to compare 
the pattern with a map, it is neces8ary to reorient the 
ma.p continuall y since the head.ing changes and recogni tio4 
of signals is most difficult. 

2. In the second method - stabilization "ON" - the 
output of the fluxgate compass is tied into the AP'.../r-13 
in such a way that the ton of the scope represents north, 
either true or m~netic, depending on whether variation 
has been set into the compass. This greatly facilit~tes 
comparison with a map since the pattern i~ always fixed 
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in relation to north, regardless of the heading of the 
aircraft as represented by the lubberline. With azimuth 
stabilization "OFF", the lubberline would remain o0 at 
all times. :Bearings read with stabilization 110N 11 are 
true tTi th variation set in on the fluxga te co c.rpass, while 
with stabilization "OFF", they are relative bearings. 

3. Stabilization may be turn~d "OFF" only when 
antenna is not spinning. (See official check list for 
AP4,-l3.) If, with stabilization "OFF", the heading line 
does not return to o0 , it can be adjusted by mea.ns of the 
zero-set adjustment on the control box. 
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SECTION III - BOMBING 

A. INTR?DUCTION 

l. The bombing procedure as outlined in this sec­
tion ie adaptable to all types of radar bombing using 
H~ or similar equipment. Minor variations in procedure 
as required for bombing with special equipment are out­
lined in the SOP for the particular set. 

2. The successful use of this procedure depends 
upon close coordincation between Airplane Commander, Bom­
bardier and Radar Observer, upon the careful adherence 
by this team to a fixed procedure, and upon their experi­
ence in ';() rking together. 

3. Crew Re1ponsibilities. 

a. The Airplane Commander uses the automatic 
pilot to keep the airplane on a precieion course, ma1~ 
tains a constant air speed and altitude, and makes the re­
quired turns until the arrival at the target area. 

b. The Ba.dar Observer keeps the equipment oper­
ating at peak efficiency and adjusts the equipment to 
give maximum definition of check points and the radar 
target area. He Will transmit to the bombardier all in­
formation necessary for presetting bombslght data and sig­
nal bombardier as to time of original check point and all 
subsequent check points. He will direct the aircraft 
on a collision course with the target. 

B, STA.NDlNG OPERATIJ'G PBOCEDUll - RA.DA.R BOMBING 

1. Purpose. 

a. To provide dependable blind bombing using 
radar data. 

b. To incorporate the optical bombsight for: 

(l) Quiclc changeover to visual bombing. 

(2) Integration of radar range data for de­
termining bomb release time. 
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c. To eliminate diffe~ences in procedure for 
solvinr, the direct bombing problem. 

2. Equipment. 

a. Navigator. 

(1) Usual navigation equipment. 

(2) Navigator's target folder. 

b. Radar Observer. 

(1) Screw driver and flashlight. 

( 2) Ma.-ps req_11ired for mission to be flown. 

( 3) Radar slant range---optic angle tables 
(see appendix) or Nosmo attachment. 

(4) Radar Observer's target folder. 

e. Bombardier. 

(1) Norden or 5-1, M-2 bombsight. 

(2) A:B computer attached to bornbsight. 

(3) Navigation equipment and target folder. 

(4) Bombing tables. 

3. Responsibilities and duties. 

a. Navigator. 

(1) Control heading of aircraft until IP 
has been identified. 

(2) Furnish bombardier with following in­
formation: 

{a) Wind direction a.nd velocity. 

(b) Drift. 

{c) True heading • 
• 
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(d) Ground speed and altitude. 

(3) Maintain a continuous record of the 
aircraft• a peal tion. 

b. Badar Obeerver. 

(1) Operate equipment for peak efficiency. 

(2) Supply bombardier with altitude aboTe 
target. 

(3) Maintain a DR plot using radar as an 
aid and be able to control the flight 
in an emergency. 

(4) Control heading of aircr&!t from time 
that IP is identified until completion 
of the bombing run. 

(5) Furnish bombardier with following in­
formation: 

(a) 'Briefed angle for original aetting1 
of bombaight optics. 

(b) The intersection of the target 
with the appropriate pre-set bomb 
release pip. 

(c) Interaection of target with bomb 
release pip when said pip is aet 
at slant range aubtending each 
aubsequent sighting angle to be 
checked for rate corrections. 

c. Bombardier. 

(1) Prepare equipment for bombing. 

(2) Take over for viaual ru.n if poaaible. 

(3) Pre-set data in AB computer and bomb-
aight. 

(4) Drop bombs with bombaight regardleaa 
of Visibility. 

4. Operational aolution of the bombin& problem. 
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a. Time: Within last hour before bomb■ avay. 

b. AirplA.ne Commander Will: 

(l) Maintain ateady !light. 

(2) Hold aircraft at briefed altitude above 
target. 

(3) Maintain proper air speed du.rin~ bomb 
run. 

(4) Allow no wmeceesary deviation trom 
above. 

c. Radar Obser~er will: 

(1) Have completed air calibration check of 
set. 

( 2) Keep equ1pment operating at peak 
efficiency. 

(3) Obtain absolute altitude. 

(4) Compute radar Wind. 

(5) Compute drift and heading for proposed 
course to target. 

(6) Inform bombardier of 3, 4 and 5 above. 

(7) Determine allowance tor turn at IP. 
(8) Identify t,u-get as it comes within 

range. 

(9) Set up bomb release pip at predeter­
mined position for bombsight rate 
motor switch-on. 

(10) Set course marker on course of bombing 
run. 

(11) Advise pilot of new heading for IP 
turn with bombi~ run drift included. 
( See appendix.) 

(12) At IP, lea's turn allowance, request 
pilot to turn. 

(13) Scan t~rget area to locate And identify 
targ~t. 
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(14) Using' quadruple correction, kill 
drift in order to fly collision 
course to target. 

(15) Notify bombardier of approach of 
point for turning on rate motor 
evitch. 

(16) Check for drift and make necessaey 
correction. 

(17) Call for switch-on of rate motor at 
intersection of target with bomb re-
lease pip. · 

(lS) Announce successive values of the 
sighting angle as determined by pas­
sage of target over bomb release pip. 

e. Bombardier will: 

( 1) Set in correct disc speed and trail in 
the bombsight for the bombing altitude. 

(2) Set up A:B computer to obtain tangent 
of dropping angle and drift for the 
anticipated heading of the bomb run. 

(3) Pre-set the data obtained above on the 
bomb eight. 

(4) When plane comes on course to target, 
insure that all switches on the 
bombsight are "on" except rate motor 
ewitch. Level bubbles and keep gyro 
uncaged. 

(5) Make 8\ll'e that the telescope inde% le 
positioned in accordance with the 
value set up at the briefing and 
clutch on. 

(6) At the predetermined signal from the 
radar observer, turn rate motor 
sWi tch "on". 

(7) As the radar observer calls in succes­
sive values of the sighting angle, 
check those values against the 
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position of the telescope index aa it 
travels forward. 

(8) Reposition the telescope index in ac­
cordance with angles called by the 
radar observer. 

(9) Have trigger up before indices meet to 
release bombs. 

(10) Be constantly on the alert to take over 
the complete visual sighting operation 
in the event the target becomes suffi­
ciently viaible. 

C. TABG~T IDENTIFICATION 

l. Student should be re~uired to fly over unfami­
liar territory and identify target area given at brief­
ing. A proficiency grade may be given, baaed on the 
rapidity of recognition. 

D. SIMULATED BOMBING (Using Radar as a Sighting Device) 

1. Simulated bombing, using radar as sighting de­
vice, Will be conducted on targets of opportunity 
throughout flying training. 

2. However, for scoring the simulated radar bomb­
ing, the mission must be planned. Briefiog must be 
thorough, and all bombh1g "111 be on targets designated 
by the briefing officer. 

3. Procedures as outlined in Section II and III 
will be used for reaching the target area for the radar 
bombing run. 

4. Scoring Method•• 

a. Two methoda are uaed for bomb acoring ot 
aimulated bombing attack,. 

(1) Aerial camera. 

( 2) SCB.-584 • 

b. Aerial camera. 
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(l) Use procedure as outlined in 2J,,J' Elec­
tronic Intelligence Manual. 

c. SCB.-584. 

(1) 'When available, SCR-584 will be uaed 
to plot the aircraft to th~ plotting 
room of the SC&-584 for marking the 
time. .P'rom thie information and bomb­
ing tables, the theoretical impact 
point may be determined. 

E. q,UADIIJPU1 DRIFT CORRECTION PHOCm.TBE 

1. The purpose of ~his procedure is to provide a 
convenient a.nd accurate means of using ~he AN/AP~l3 and 
AB/AP~7 equipment for correctine the error in drift 
angle in order to make good the course to the target 
durine a bombing approach. 

2. This procedure is as followa: 

a. After completion o! the procedure turn, when 
the target becomes visible on the scope, the diatance in 
miles to the center of the scope is noted. 

b. The bearing line is placed directly over th, 
target and the a.zin1uth noted. The target 1e allowed to 
tr~vel one-quarter(¼) o! this distA.nce toward the cen­
ter o! the scope, and the bearing line is read.Justed un­
til it is age.in directly over the target. 'l'he difference 
in azimuth readings is multiplied by four (4) which gives 
the number of degrees for drift correction. 

c. In order to kill the drift and correct the 
heading to the target, the pilot is told to turn the air­
cra.ft in the direction in which the bearin& line was 
turned and by the amount ascertained by the foregoing 
procedure. 
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A. E).Ulr?-'.ENT 

1. Photot;r<irhic eoui'rment. for ~dPr Aeri"l Trrin-
1.~ ,,·111 consi !!It of n scope croner::i for --hotor:r~y-hing the 
rridr:r dir:,:_:,lP.y rlnd nn P..eriA.l. c?.:rH•!':=t for scor ini;; s1L1Ul!'l.ted. 
rl'ldl'U" bo1:1bi?l{; in 11.dr1ition to Eieri?J. -rhoto~;rA}:hp for re­
conn?.issE>nce pury.oces. l:ltervcl.01,1eters mry- be used "·1th 
either cnmerP then ~u~lic~ble. 

2. Furro se: 

Pe The 1·,hoto1r1>:'.'.hs will be use1,1 to 1-rovide in­
formation for thP briefincs of future missions b? inter­
preting thE: degree of "ccur-"lcy of 1, P..st 1:1issionR, And 
nointing out the re~.~oni:; for .:F'ilure ~s c ~,; e.inR of fore­
stPllirlt; fl'.hre tro ·,1blee,. This r>.n.Plysis \.'ill bP. mr-i.d.e 
by R.<!dP.r Intelli_;;ence Officers im:-,edif.'tely folJ.,wing 
e,-ch rr-idAr mission. Thi~ l'·ill necessitr-ite i.in..:.~edi?,te 
,!)rocessing of film t'.fter the mie~ion. 

b. l'hotogrl'lphs MOUl:l be tr.ken on Pll rP.dPr 
lAndrn~rks an~ of ~11 rrob 0 ble r~drr target ~rePs. Thse 
oh')togrnrhs "'ill be used ns briefing witeriE>l for future 
missions end r.iiw Al!':O be Uf'eri fOi' trl'linini; ru:r:i--,oses. 

3. Duties: 

A, Durint thi> t,re.ining both the 1:,'-lvig.f!.tor P.n<l. 
&'\d~r O"t-server \•·ill be tnu,;ht to o:_ner.e1tn thP. scor,e 
Cl"mera. 

b, The Bombrir:Uer ,,,111 operPte fae PeriFil 
c 0 merP Pnd r-~~ociP.ted eaui:µnent ~sin s~nulP-ted opticRl 
bor.ibing. 

c. ThP- st?.t ion rhotoerP-}')hic officer "'ill cooper­

i:ite by l'l~sistine in the t!'Aining of lo~ding ~-n~. eT!)osure 
settings for the JlhotogrP.:r,hic equipment. h ::i.d.dition he 
will be res:ponl'lible for rrocesdn.g r-11 ex-,>osed film, 

4. Procedure: (:E;x:;iosu.res, C--te;iO!'ies P..lld li'u1nbers) 
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a,rp, to be made on optimum gain settings on )0 mile range 
at A.!)proximate 30 mile 1:..terv;,.J.s. Additional ex-oosures 
will be made of outstanding or critical landmarks. 

b. Ini tia.l Point and Target. Exposures are to be 
made on optimwn gain settines at ten ~econd intervals 
through approach, bomb run and through target area when 
possible. 

5, Titling: 

a. For proper filing and indexirig, titling will 
be done in the following mn~ner: 

~ Cl 
0 s:: 

' ~ J., 0 

~ 't1 

t 
.... ~ .... .... 

! fl) .... J., .... ~ 
0 GI ~ § cd .... i J., J., .... C) r-1 

0 C/l 0 X A;.: >- ◄ :I:l 

(504-389-44)03(20-S-44)20,000(218°T) 

r-1 -d 
~ ~ 
:a s= ~ 
p. 0 J., 

f: ~ ~ 
~ ......... 
0 GI 0 
I) 0 ..c: 

0 p. p. 

(Kansas City) 

6. Photo Log: 

II ., 
-g "d 

I! ..., 
II .... .... 
~ .... ~ ..., 
i j .s 
20(4o0 30•N-65°os•v) 

I 

a. A radar scope photo log will be maintained 
to provide data not obtainable from charts, aerial photos, 
or navig~tor 1 s log. 
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SECTION V - RESPONSIBILITY' FOR I~STALI~TIONS 

A. Sl:CTJRITY 

1. The material contained in this document comes 
under the followiLl.g security acts: 

Zone. 

a. Espionage Act, 50 U~C. 31 and 32 as amended. 

b. AR.-380-5, ARTS. 75 1/2 and 76 USN Regs. -
1920. 

2. Destruction of Abandoned Material in the Combat 

a. In case it should become necessary to pre­
vent the capture of thia equipment and when ordered to do 
so--destroy it so that no part of it can be ealvaged, 
recognized or used by the enemy. (BURN ALL PAPERS .AND 
BOOKS!) 

b. Means: 

(1) Explosives, when provided. 

(2) Hammers, axes and sledges, machetes or 
whatever heavy objects are readily 
available. 

(3) Burning by means of incendiaries such 
as gasoline, oil, paper or wood. 

(4) Grenadea or shots from available arms. 

(5) Bur3lng all debris or disposing of it 
in streams or other bodies of water 
where poaRible and when time permits. 

c. Procedure: 

(1) Obliterate all identifying marks. Des­
troy name platl!B and circuit labels. 

(2) Demolish all panels, castings, aWitch 
and instrument boards. 

(J) Destroy all controls, switches relays, 
connections and metera. 
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B. SAFETY 

(~) Rip out all wiring and cut interconnec­
tions of electrical equipment. Smash 
gas, oil and water-cooling systems in 
gas engine generator, etc. 

(5) Break up all operating inatrumenta such 
as keja, phones, microphones, etc. 

(6) Destroy all classes of carrying cases, 
straps, containers, etc. 

(7) Bury or scatter all debris. 

DESTROY EVERYTHING! 

1. High voltages in all radar equipment may prove 
fatal to operating and maintenance personnel when con­
tacted directly at certain points with operating voltages 
applied. The following precautions should always be ob­
served: 

a. Only qualified peraonnel, who understand 
the circuits, voltage pointa and existing potentials at 
these points,should endeavor to check or calibrate radar 
equipment, especially when a s~fety cover has to be re­
moved to make said checks. 

b. Whenever possible, through continuity of 
similar check procedures, the equipment should be check­
ed with operating voltage& off. This procedure will 
tend to protect both the equipment and the personnel. 

c. In the ev~nt it becomes necessary to check 
voltages at high voltage points, the ~rocedure should be 
carried on with the utmost care. Conducting wirea to 
the meter used and teat prods used ehould be covered 
with good insulating material of sufficient depth to 
vi thatand this high voltage. 

H CAREFUL--ELIMINATE HAZARDS--STAY ALI'B. 
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SECTION VI 
STAN::uING O?ERATING PROCEDURE FOR mE AJJ/APQrl3 

A. G.illtZ:RA.L DESCRIPTION OF THE E~UIOO~T 

1. The AJi/APQ;-13 radar ey~tem ia designed primarily 
!or high altitude area bombing through the detection of 
land targets, although it ma.v be used tor detecting &Jl1' 
■urface target and other aircraft. The set will operate 
da;,. or night and throU&h an overcast, ~er temperatures 
ranging from about minus 4oo to plus 125 7ahrenheit, and 
with relative humidity as high as about 90 per cent. 
The best opera.ting altitude ranges from 15, Oi)J feet to 
35,000 feet. 

2. The equipment fWlctions as follows: An antenna. 
of the spinner ty:pe is mounted in a r~dome below the 
fuselage. This antenna sends out a berun and also re­
ceives the reflected signals while rotating thro~h 360° 
in azimuth. The reflected signals are relayed through 
the equi~ment to a cathode ray tube of the oacilliscope 
(PPI tne). This tube or scope provides a visual means 
of locating and identifying targets. The !luxgate com­
pass is interconnected with this system so that true 
north always an:1ears at the top of the scope when azimuth 
stabilization is in use. The system operates ov~r five 
ranges: 4, 10, 20, 50 and 100 nautical miles. A sweep de­
lay plus an altitude delay ma.v be ~m~loyed to increase the 
range to approximately 300 nautic~l miles for beacon 
operation. 

3. The range markers may be placed on the scope at 
either one or five mile int~rvals with set operation on 
any range. A comnuter box ia also provided to enable 
one to place a boob release pip on the scope. Either di­
rect or synchronous bombing can be done with this equip­
m~nt. 

B. TUBU ON P.ROC.lillJJRE 

l. Check to see that the following switches are in 
the position shown before turning on the equipment. 

a. Control Box. 
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CONTi!& POSI'rIOH 

(1) Power OFF 

( 2) Trans. Oll"F 

( 3) Ant. Cont. OFF 

(4) Rec. Tuning cow 
(5) Rec. Gain ccw 
( 6) Range Nautical Miles 10 

(7) AFC Off, AFC On, BMcon Al'C OFF 

( 8) Test Meter Switch 

b. Azimuth Control Box. 

CONTROL 

(1) Azimuth Stab. 

(2) Sector Scan 

(3) Heading Marker 

(4) Sweep Delay Miles 

c. Indicators. 

CONTHOk 

(1) Bright Control 

(2) Scale Illur.1iMtion 

d. Computer. 

CON.!_ROL 

(1) On-Off (Bomb &.!lease 
Ml\rker) 

(2) Norlll8.l - Cal Zero 
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Xtal 

POSITION 

OFF 

OFF 

Oi'li' 

"O" 

POSITIO_l! 

CCw' 

ccw 

POSITION 

On' 

Normal l\bove 
15,000 feet. 
Co.1 zero below 
15,000 feet. 



e. Synchronizer. 

CnNTROL POSITIOH 

(l) Ra~e Marker Hautical 
Miles QFj' 

f. Range Unit. 

COHTROL POSITION 

(1) Power On-Off ON 

( 2) Calibrate Normal 

g. To Operate., 

CONTROL POSITION 

(l) Power "ON" There must be 
(Control Box) a (3) minute 

wait before the 
"Trans On 11 but-
ton is pressed. 

( 2) Mete11 Selector Switch Xtal voltage 
(Control Box) can now be 

measured and 
adjusted by 
RCVR Tuning to 
be between .6 
and 1.1 milli-
8lll:peres. 

( 3) :Brit';ht Control 'l'urn clockwise 
(Indicators) until sweep or 

trace a11~ears 
on the PPI 
screen. 

(4) Antenna Search Held tn the ow 
(Control Box) position for 

severa.l revolu-
tiono until 
eelsyns in the 
antenna and in-
dicators are 
synchronized. 
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(5) Focua Adjusted for maxi-
(Indicator) mum sharpneas of 

sweep. 

(6). Centering Adjust H Centering 
(Indicator) and V Centering un-

til sweep starts at 
intersection of 
drift lines on the 
plastic scale. 

(7) Bright Control Turn fully CCW to 
(Indicators) protect scopes. 

( 8) Trans ON-OFF •oN" 
(Control Box) 

(9) Meter Switch Trans I (should 
(Control Box) read between 6-8 

millia.ruperes) 

(10) :Bright Control Turn clockwise un-
(Indicators) til sweep is barely 

visible. 

(11) Ant. Cont, On-Off 110N 11 

(Control Box) 

(12) RCVR Gain Turn clockwise un-
(Control .Box) til noise appears. 

(13) Meter Switch AFC used to measure 
AFC ON-OFF Beacon AFC voltag.,. 
(Control Box) 

(14) Meter Switch Rep. used to mea-
AFC ON-OFF Bencon sure rep. voltage. 
(Control Box) 

(15) RCVR 'riming Turn clockwise un-
(Control Box) til best target re-

turns ap~ear. 

(16) Ant. Cont. Off - this is done 
(Control :Box) so that the opera-

tor can time for 
best target return 
with RCVR tuning. 
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(17) Ant. Tilt 
(Control Box) 

Switch is now regu­
lated for further 
maximum indication 
of target return. 

(18) Meter Switch AFC - ON 
AFC Oll-OFF Bea.con 
( Control Box) 

(19) Bright 
(Indicator) 

( 20) RCVR Gain 
(Control Box) 

Operator adjusts 
for desired inten­
sity-. 

To give desired in­
tensity on scope. 

(21) Scale Illumination As desired by oper-
(Indicator) ator. 

(22) Range N~utical Miles Range desired by 
(Control Box) op~rator. 

( 23) 

(24) 

( 25) 

(26) 

( 27) 

( 28) 

Range Marker 
(Synchronizer) 

Headine Marker 
(Azimuth Control 
Box) 

Azimuth Stab. 
(Admuth Control 
Box) 

Sweep delay 
(Azimuth Control 
Box) 

Sector Scan 
(Adm11th Control 
Box) 

Altitude Control 
(Computer) 

h. For Beacon Operation 

On or off as desir­
ed by' operator. 

On 

On 

Desired position. 

Can be used if de­
sired. 

At pl.tines radar al­
titude. 

fQ.)~~ROL POSITION 

(l) AFC ON-OFF, Beacon Beacon 
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1. Procedure for Turni?lfi Off. 

CONTROL 

(1) Ant. Cont. 

( 2) Sector Scan 

(3) Azimuth Stab. 

(4) Trana. 

(5) Power 

C. PBEF1IGHT ciracx 

POSITION 

OFF 

on 
OFF - wait until 
sweep comes to 
rest before turn­
ing Ant. Cont. ON 
again 

on 
OFP 

1. Prior to take off the radar equipment should be 
checked by either a radar mechanic or the radar observer. 
In viaw of the loss of · training time and flying time 
caused b:r malfunctions in the air resulting from discre­
pancies tha.t snould have been found before take off, it 
is an absolute necessity that the equipment be preflight­
ed. 

2. Effective l May 1944 as prescribed in AAF Reg 
15-38, forms 38, 38A., 38B and 38C Will be used by AAF 
personnel as a service record on radar equipment. 

3. Purpose of AAF Forms 38, 38A, 3813 and 380. 

a. ·Form 33 provides a report of radar operation 
for each flight recording tactical use, radRr operation 
time and any unsatisfactory radar operation. For~ 38 in­
forms the radar o~erator, before take off, that radar 
check list bas been completed by mechanics and provides a 
record for HeadqUA.rters, Air Service CoUl!lland of firat 
echelon maintenance performed before or after ead;l flight. 
This form Will be used to facilitate maintennnce and to 
furnish operational data to HeadqUA.rters, AAF. 

b. Form 3SA. provides a running inventory of 
radar equipment in aircraft with total hours opernt.i.on of 
each unit of rarlar equipment. 



c. Form 38» proTides the basis for all second, 
third and fourth echelon mainteilE\Ilce data entered on 
form 3sc. 

d. Form 3sc reports all second, third and 
fourth echelon maintenance on radar equipment to Head­
quarters, Air Service Command for maintenance information 
and analysi •. 

D. INFLIGH!r MAINTENANC~ 

l. If it 1a found during flight that the equipment 
le not operating properly or fail• entirely, use the 
following procedure. 

a. Turn off the equipnent and check all con­
necting cables between the various units. 

b. Check with Eneineer to see that ~roper power 
it being supplied by generators. 

c. Check the main Junction box for burned out 
fuses. Spare fusee are attached to the cover of the box. 
Additional fuse locations to be checked are in the Anten­
na Unit Inverter, Azimuth Control Box and Ba.nge Unit. 

d. If the scope picture is indistinct, move the 
Ant. Tilt control back and forth until beet pictu~e ia 
obtained. 

•• If picture diaappears from scope, check the 
transmitter; it aometimes kicks off. 

f. If, with AIC on, the picture become ■ indis­
tinct, adJuet the AFC voltage ■crew on the S;ynchron11er 
Unit. 

g. If ■weep line doe, not rotate in pbaae with 
the antenna, turn Azimuth Stab. off, then rotate the an­
tenna at least dx complete revolutions b7 holding the 
Search evttch in the •cw• position. 

h. In caee of failure of Asimu.th Stab., Sector 
Scan, Sweep or Tnrget return■ - check fu■ee. 
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E. NAVIGATION PROCEDUB.l!: 

l. The ra.dnr observl'r is concerned prin,arily with 
pilotar,e and dead reckouint;. To naviga.t e an a.irple.ne, 
the drift, drift correction and mP-thods of determining 
wind direction and velocity must be known. 

a. The rn.dar observer, by d.oing scope pilot­
age and using the bearing scale and rMge markers on 
various check poinh along the course, can obtain radar 
fixes. With the time and distance between fixes and an 
E-6B com1iuter, he can detern1ine his ground speed. By 
using hie tnie hR, ,ding, true air speed, ground speed and 
average track ( line drawn thrrugh his fixes), he can de­
termine hia wind direction and velocity. 

b. Another method of determining wind direction 
and velocity muy be worked 'Jut by using the A.P .I. in 
conjunction with a radar fix. Through a predetermined 
procedure with the navigator, the radnr observer obtF-,ine 
the coordinates from the A.P.I. at the ea.me time of hie 
fix. By plottiDg the coordinatea of the A.P.I. and the 
coordinatea of the radar fix and determining the bearing 
of the radar fi~ from the air position, he can obtain the 
wind direction. By measuring the diBtance and applying 
it to the time the wind has been affecting the plane, he 
can determine the wind velocity. 

c. A third method of determining the wind di­
rection and velocity is by taking a wind nin. In this 
method the observer picke up an echo on the tYenty mile 
range and takes the bearing, distance and time. le the 
return crosses his scope he keeps takint; bearings and 
dist~nces (switching to lower ranges if neceesar7). 
When the echo leaves the ecope (20 mile range). he a.gain 
takes the time. 

d. With this information and an ~6B computer, 
he is ready to solve his proble1p. Using the back of the 
computer and with the square grid position of the compu­
ter slide under the transparent window, he plota hie 
bearings. The bearing is placed under the True Index 
and he marks off the disto.nce along the center line from 
the grommet toYard the Tnie Index marker. The bearing 
scale is then rotR.ted and the second bee.ring plotted in 
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a. similar manner. For best results at. least six bearings 
should be plotted. The compass rose shruld then be ro­
tated until nll the !)Oints pare.llel the center line. 
The reading on1,osit~ the True Index marker is the track 
being made good. The distance covered should be measured 
by counting the nw.'lber of uni ts between the first e.nd 
last bt1aring. This should be compared with the elapsed 
time betw~~n the ftrst and last bearing to obtain ground 
speed. Enough information should now be available (true 
head.tng, true air speed, ground sµeed and track) to find 
wind direction and velocity. 

r. BOMBIID PBOc,gwRE 

1. In order to drop bombs successfully on a given 
target, we must have two th: ngs: 

a. Proper c~urse. 

b. Correct instant for releaee. 

2. It 18,then,the radar observer's job to take over 
at the IP Rnd navigate the plane over the target. Even 
though the bombs are to be dropped through an overcast, 
the bombardier should be ready to take over in case there 
is a break in the overcast in the target ~rea. The rea­
son for this is that optical bombing is usually much more 
accurate than radar bombing, if the target is visible to 
the bombardier. The observations made with the radar 
set can be used to set up the proper sighting angle for 
the bombsi5ht so thAt if there is a break in the clouds, 
the cross hairs will be lined up on the target within 
the limits of the accuracy of the radar observation. 

3. It is the job of the rodar observer to supply 
the bombardier with the altitude of the plane above the 
target, the ground speed on bomb run, the wind direction 

· and velocity and time to start rate mot~r. The bombar-
! dier then sets u~ hi~ s ight for bombing and awaits the 

signal from the Radar Observer to start his rate motor. 

4. The radar observer then posit ions the comnuter 
drum sn th•_1.t the slant range corresponding to the tele­
scouic angle of 70° iA coincident with the marker at the 
top of the drum. He next turns on hie bomb release mark­
er and looks in his sco~e. He navigates the ship toward 

32 



the target and watches the bomb release circle. When 
the target and bomb relea1e circle intereect, he notifiee 
the bombardier who has his telescope indices set at 700. 
The bombardier then ,tarts hie rate motor. The radar 
observer next move1 the computer drum to the slant range 
corresponding to the next telescopic angle and again 
watches the bomb release circle. When it intersects the 
target, he calls the angle to the bombardier who then 
checks his telescope indices. If the telescope is driv­
ing too fast or too slow, he makes a correction. Thia 
procedure is repeated at various angles until the indices 
on the bombsight are about to meet. The bombardier sees 
to it that the trigger is up and the bombs are automati­
cally dropped by the sight. The radar observer then pre­
pares to take up his radar navigation again. 

5. The method for determining absolute altitude 
Vi.th the AB/APQ,-13 is as follows: 

a. Normal Cal zero switch at Cal zero. 

b. Bomb release pip in ON positi~n. 

c. Turn computer drum until the inside rim of 
the bomb release pip is just coincident with the inside 
rim of the altitude circle. 

d. Rfmd slant range in nautical miles at top 
of computer drum. 

e. Multiply thia value b7 6060 feet to get ab­
solute altitude in feet. 
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SECTION VII 
STANDING OPERATIUG PROCEDURE FOR THE AN/APQ,-7 

A. GEl:UrnAL DESCRIPTIOU OF E'-<,UIPl-lENT 

l. This SOP ha.a been developed to provide a guide 
for the use of AN/AP~-7 for navigation and bombing. 
Radio .set AN/APl,J,,-7 is an 11X11 band radar set designed pri­
marily for installation in very hea;vy bombers. It func­
tions as search equipment and has proven very ea.ti sfac­
tory for high altitude bombing through an overcast or at 
night against either land or water targets. The systems 
operate over two (2) fixed ranges (0-go) and (0-160) 
statute miles, and a third range, designr~ed 30 miles, 
which is expansive from (0-10) to (0-30) miles. The an­
tenna is fixed in position under the aircraft and greatly 
resembles a small wing. This antenna scans electrically 
in azimuth through a 60° sector, th:~t is 30° to left and 
30° to ,the right of the heading of the aircraft. l3y 
using the antenna scan switch it is possible to scan the 
entire 60° or 30° left or 30° right as desired. Oscil­
losco~es are used to give a ground plan indication of the 
targets to the radR.r observer and to the navigator who 
has an auxiliary scope. This equi~mcnt also contains a 
computer to solve the bombing problem. Absolute alti­
tude, ground speed, type of bomb and range wind (differ­
ence between ground speed and true air speed either plus 
or minus up to 100 miles) are set into the set. Absolute 
altitude can also be detP.rmined with this equipment by 
using a Push to Set Alt button. A speci;i,l attachm~nt 
known as Nosmo is attached at the operator's ~osition to 
allow synchronization with the optical bombsight. Nosmc 
consists of two boxes. One box contains a. switch which 
positions the bomb r~lease marker corresponding to the 
sighting anele value set in. The other box contain& two 
altitude. adjustment knobs ri.nd a S\',i tch to cut the attach­
ment in or out. 

B. GJ<.liERAL OPERA'!'ING P.HOClillUID1 

1. Opera.tor's Indicator. 

a. See tha.t the following controls are in posi­
tion indicated. 
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cator. 

S',iITCJ:! 

(1) Transmitter 

( 2) 

(3) 

( 4) 

( 5) 

(6) 

( 8) 

(9) 

( 10) 

(11) 

( 12) 

(13) 

(14) 

( 15) 

(16) 

(17) 

(18) 

Inverter 

Ant on - Ant off 

Ant scan 

Ant Sc[\n Test 

Intensity (Ma.in 
scope) 

lntensi ty ( "A" 
eco:pe) 

Ext trig~er 

Ext Video 

A. J • 

Rec. Gain and 
Range -Exp. 

Rec. Ga.in 

Rel. Intensity 

Range Intensity 

Meter Switch 

Range Scale Miles 

AFC 

SWl (Ba.dar Morden 
Control Box 

POSITION 

Off 

Off 

Ant Off 

F (left position) 

Normal (midposi­
tion) 

Full CCW 

Full CCW 

Int. 

Int. 

Off 

Loe. 

Full CCW 

Full COW 

Full COW 

+ 600 V 

160 

Off 

Radar 

b. To turn set on and tune up Operator's Indi-

SWITCH 

(1) Airylane Genera­
tore 
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POSITION 

Check with Engr to 
see that genera­
tors are turned on 
and functioning 



Meter 

properly. 

( 2) Inverter Push ON button. 
Check to see that 
voltage does not 
exceed~ 900 V and 
that it drops to 
• 700 V (~ ~ 
allowance). 

{3) Check meter read­
ings as follows: 

Switch Poai tion Bana:e Scale Meter Readi!!& 

.\, 600 V 

,. 300 V 

.a 120 V 

- JOO V 

Xtal 1 

16o 700! 1~ 

30 or 80 600 (actual JOO) 
:! 1~ 

30 or 80 24<> (actual 120) 
!l~ 

30 or 80 6oo (actual 300) 
:! l~ 

30 or 80 6 to 12 (Read max-
imum value as Rec 
tune knob is ro-
tated). 

NOTE: Do not adjust voltages unless 
they are badly off. Maree small ad­
justment 1, if necessary, after the aet 
bas been opera.ting ~t least fifteen 
(15) ainutea, and the airplane ia not 
climbing steepl7. -' 6oo V 1a adjuated 
by the INV l ADJ screw on the control 
unit; other voltage adjustments are on 
lov voltage rectifier unit. 

SWITCH ---
{4) Intensity and 

locus (A scope) 

(5) Vert Center ("A" 
scope) 
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POSITION 

Adjust for suitable 
trace on 1A" acope. 

Adjust if necessary. 

(6) 

(7) 

( 8) 

(9) 

(10) 

(11) 

(12) 

"A" Gain ( 11A11 ll'u.11 c lo ckwi ee • 
scope) 

Ant on - Ant off Switch to Ant on. 
Tw:n up intensity 
(Main Scope) until 
trace is visible 
and check thnt sweep! 
covers both halves 
of the scope. 

Scale Illumination Turn to bright or 
dim as desired. 

Cursor n1um1na- Turn to bright or 
tion dim a·s desired. 

Counter Illumina.- Off-dim or bright 
tion as dt'!sired. 

Meter Switch Mag I. 

Transmitter ON. Presa button. Check 
( Three ( 3) min- meter readings aa 
utes must have shown below. 
elapsed since 
turning on In-
verter). 

Bange Scale !!!&...!. 
30 7 ;! l 
80 8 I! 1 

160 5 ~ l 
ALL RAUGES 

(BBA.CON) 10 ~ l 

NOTE& Tranatat may be adjusted with 
screw driver it readings are too high 
or too low. Ad.Just to 8 mils on the 
80 mile scale. 

(13) Intensit7 {Main 
scope) 

Turn clockwise until 
sweep is visible, 
then reduce until 
sweep ia just not 
visible. ll0T.E:'l'hh 
ie done with REC 
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(14) 

(15) 

(16) 

( 17) 

( 18) 

(19) 

( 20) 

( 21) 

Video Gain 

Receiver Ge.in 

Receiver Tune 

Intend ty (Onr 
Ind) 

~_GAIN 

Video Gain 

Intensity ( Opr 
Ind) 
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GAIN full CCW. 

Set to about mid 
position. 

Set for about one­
quarter inch of 
noise on the "A" 
scope. or until 
the sweep becomes 
visible (but not 
bright) on the 
main scope. 

Turn slowly until 
brightest signals 
ap·;.,ear on main 
scope. 

Full CCW 

Full COW 

Turn CW until noise 
appears on 11A 11 

scone 3/4 the am­
plitude of the 
maln bang ( Trans­
mitter pulse). 

Turn CCW until sig­
nals on "A" scope 
are just under full 
limiting or witil 
the heads of the 
signals taper off 
without losing am­
plitude. 

Turn CW until sig­
nals appear on 
main scope against 
a dark background. 
NOTE: Video Gain 
should ~e~ 
such adjustment as 

(22) 

( ?3) 

(24) 

AFC 

RAceiver Gain 

Cursor Line and 
Sea.le Adjustment 
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not to require fre­
quent tuning. Vide9_ 
Gain too hich will 
cnuse blooming and 
loss of detf.il; 
Video Gain too low 
will cause the pic­
ture to ap~iea.r dim 
A.ncl flat. 

Switch to ON. The 
picture should re­
main the same. If 
siGnals disappear or 
become weak9r lenve 
il,C ON and try vary-
1 ng REC TUl.f£ • If 
this does not help, 
AFC is too far out 
of adjustment. In 
this case, switch 
AFC to OFF and re­
&djust RJ<:C Tl:UE. 
Check REC TUli.I!: at in­
terval s. 

Adjust for best ~ic­
ture on main scope. 
Settings will vary 
with ty11e of de tail 
desired (land and 
water boundaries, 
built up areas, hill 
shadows), range of 
observations and 
altitude. NOT~: In 
general, a high REC 
GAIN setting is de­
sirable for land 
and water boundaries 
and hill shado~s, 
an1 e. low REC GAIN 
for built up areas. 

Set the ANT SCAN 
TEST SWITCH (bottom 



(25) 

(26) 

.Hor and Vert 
Center 

Altitude De­
termination. 

of control box) in ""2 
position (right). Thie 
places a bright sweep 
trace (heading marker) 
at zero degrees. Expand 
the sweep to ten (10) 
miles. Align the CUB.­
SOR parallel with the 
bright trace. Now ad­
just the CURSOR SCALE 
until zero (O) is di­
rectly above the cursor 
line. 

After the above adjust­
ment is ma.de, adjust 
HOR AND TI;RT CENTER con­
trol a so that the bright 
trace coincides with the 
cursor line and the 
bottom of the- sweep tra~ 
is at the pivot point of 
the cursor. Return .ANT 
BOAN TEST SWITCH to NOR­
MAL (middle position). 

When airplane reaches 
operating altitude and 
is in level flight, set 
ALT DIAL as given below. 
This setting should be 
made at intervals during 
a mission because it is 
necessary to give a cor­
rect picture on the 
scope as well as to 1et 
the correct data into 
the bod> ing computer. 

(a) SWl ( on RADAR 
Radar-Norden 
Control 
:Box) 

(b) REL Inten- Turn clockvioe until re-
sit7 lease line ia visible on 
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(27) 

(26) 

(29) 

(Jo) 

main scope. :Blip will 
show on "A" aco~e. 

(c) Hor Cent Adjust until release 
("A" scope) marker blip is n3ar cen­

ter of "A" scope. 

(d) Push to 
Set Alt. 

( e) Alt (knob) 

Press down. 

Turn until left edge of 
first ground echo rides 
up on and adds to top of 
releaae marker on "A1 

■cope!' 

Bange Intensity.It range marks are de­
■ired, turn clockWiae 
until the7 appear. 

Bange Scale 

Range lb:pan­
sion. 

To tune in 
Badar :Beacon■: 

:Range markc are ordi­
naril7 used all the time 
except on the bombing 
run. Thet mark ■lant 
range intervals ~­
atatute miles on the 30 
mile range 1cale and 10 
statute miles on the 80 
and 16o mile scales. 

30, SO or 16o as desired. 

hpand 30 mile range 
scale ae desired. 

(a) Meter SWitch Xtal I 

(b) AFC :B 

. ( c) Rec Gain Counter-clockwise until 
noise almost disappears 
on main scope. 

(d) Rec Tune 
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Set for maxilllWD meter 
readin,;. Watch scope 
carefully. If no bea­
con signals are obaen~ 
rotate REC TONE knob 



very slowly over the 
b. Tune Up and Normal Operation. range where XTAL I sr~ws 

on the meter. CONTR>L POSITION 
(31) AJ(Anti-jam- To reduce the effect of (1) Intensit7 Check with Radar ming Switch) interference from other 

Observer to see that radar sets or of inten-
the set. including tional jamming, switch 
transmitter is A.J to ON and increase 
turned on. Turn VID:00 GAIN. This pro- INTENSITY up until cedure ca.n also be used. 
sweep is visible, to advantage in a con- then turn IHTElfSITT gested area to make the 
back until sweep 11 edges of a target stand 
Just not Tisible. out. 

( 2) Video Gain Turn cloclcwi1e until c. 'l'o turn off set. 
best picture is ob-

(1) Fill out radar maintena.nce served on scope. If' 
a good Picture is report. 
not obtained, check 

( 2) IH'!:1ENSITY (All Full COW with Bad.ar Observer 
Oscilliscopes) to see what is ap-

peariog on his scope. 
(3) Ant - off. Ant Ant Off NOTE: VIDJOO GA.IN too 

On high will cause bloom-
ing and loss of de-( 4) Tre,nsmi tter 
tail; VIDEO GAIN too Off Press 
low Will cause the 

( 5) Press picture to appeaF. Inverter off 
dim and flat. 

2. Navigator's Indicator. ( 3) Range Intensity Turn clockwise until 
range markers appear. 

a. Pre-operation Checks. :Both range and re-
lease markers are 

CONTROL ~SIT:!:Q_!! controlled by thie 
(1) Intensity Full cow knob. 

(4) Sea.le Illumine.- Tu.rn to :BRIGHT or ( 2) Receiv·er Gain Full cow tion DIM as desired. 
(3) Range Expan- ( 5) Cursor Illumina- Turn to BRIGHT or eion Full CCW tion. DIM as desired. 
(4) Range Inten- (6) Cursor Line and Ask Radar Observer to 

sity Full cow Scale Adjustment. place ANT SCAN TEST 
(5) Video Gain Full CCW switch in 12 (right) 

pos_! tion. Adjus~ 
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CURSOR LINE AND SCALE 
ae in Section VII, B, 
paragraph lb(24). 

(7) Hor and Vert Oen- With ANT SCAN TEST 
ter 

( 8) Rec Gain and 
Range-Expansion 
(Opr Ind). 

(9) Rec Gain 
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switch as above, ad­
just HOR AND VERT CEN­
TER controls, as in 
Section, B,,paragraph 
lb(25). Ask Ba.dar Ob­
server to return ANT 
SCAN TEST SWITCH to 
normal (mid position). 

This switch on the 
operator's indicator 
puts ~ither the Radar 
ObRerver or the Navi­
gator in control of 
receiver gain and 
range expansion. In 
the LOC position (up) 
the REC GAIN and RANGE 
EXPANSION knobs on the 
o~erator 1s indi cator 
affect both scopes 
while the .REC GAIN and 
RANGE EXPANSION knobs 
on the· navigator's in­
dicator are inopera­
tive. In the NAV po­
sition (down) the con­
trols on the naviga­
tor's indicator affect 
both scopes while thoee 
on the operator's in­
dicator ar~ inopera.-
ti ve • Ask the Radar 
Observer for control 
of these fur~ctions 
when required and noti­
fy him when no longer 
re qui redo 

When this control is 
onerative, use as in 



Section VII,!, :para­
graph lb(23). 

(10) Range Expansion When this control is 
operative, use to ex­
pand picture as de­
sired. 

C. PBEFLIGHT CHECl 

1. Prior to take off the radar equipment ahould be 
checked by either a rad~r mechanic or th9 radar observer 
himself. In view of the loss of training time and fly­
ing time caused by malfunctions in the air resulting from 
discrepancies that should have been found before take off, 
it is an absolute necessity that the equipment be pre­
rlighted. 

2. Effective 1 May 1944, AA.F forms 38, 39., 3813, 
and 380 vill be used by AAF personnel ae a service record 
on radar equipment aa specified by AAJ' .Regulation 15-38. 

3. Purpose of AAJ' Forms 38, 38A, 3813 and 38C. 

a. Form 38 provides a report of radar operation 
for each flight recording tactical use, radar operation 
time and any unsatisfactory radar oper~tion. Form 38 
informs the radar operator, before take off that radar 
check list has been completed by mechanic and provides 
a record for Headquarters, Air 's'!lrvice Command, of first 
echelon maintenance performed before or after each flight. 
This form will be used to facilitate maintenance and to 
furnish operational data to Headquarters, AAJ. 

b. Form 38A provides a running inventory of 
radar equipment in aircraft with total hours operation of 
each unit of radar equipment, for general maintenance re­
cords and for preparation of Form 38B. 

c. Jorm 38B provides the basis for all second, 
third and fourth echelon maintenance data entered on Form 
380. 

d. Form ~gc reports all second, third and 
fourth echelon maintenance in radar equipment to Head­
quarters, Air Service Comma.nd fo1· maintenance information 



or analysis. 

D. INF~,IGIIT l•i.\.INTENAN0E 

l. :&iergency operation in flight. 

a. If the equipment fails in flight, make an in­
spection and tighten all cable connectors. Many causes 
of faulty operation can be traced directly to loose con­
nections. Special emphasis should be placed on the high 
volt/-\.ge connectors. They must be tightly screwed to­
gether and the rubber faces of the Dlugs and jacks must be 
clean. Should such a connector faii, it will be charred ' 
by the arc and will usually need to be replaced. 

0AUTIOU! 
Turn system off completely before disconnecting cables. 

b. Next make a routine check of all fuses in 
Junction Box J-51/AI'~-7. A set of s::::,,u-e fuses 1a con­
tA-ined inside the removable cover of this unit. The spare 
sur>ply should be kept comulete a.t all times and. all re­
~lacements must be of the correct size and ampere rating 
for p~oper protection. Notify the radar maintenance crew 
of all blown and replaced fuses. 

c. If tho oscilloscope pattern ia improperly 
centered or indistinct, the following procedure may be 
carried out by the radar opera.tor: 

(1) Check th1.-1.t the A.NT ON - ANT OFF switch 
is in the 11A.'{T-ON 11 position and the 
ANT SCA.U is on "l!, 11 . ·-

( 2) Turn the 11 B::Lnge Scale Miles" knob to 
11 30 11 e.nd the 11 Ra.nge Expansion" knob to 
11 10 11 • 

(3) Turn the "AFC" kMb to "Alt 0 11 • 

(l.J.) Adjust the "Focus" control for the 
oper~torls or navi~ator 1 s osc:lloscope 
as !'e quired t •) ;~i ve a clP.ar shary trace. 
!tis desirable to stop the ant~nua. 
scan while this is being done. 

(5) Adjust 11 l I 11 Centering and n-;u Centering 
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controls to put apex of the scan sector 
at the origin of the Cursor (transmitter 
on). 

(6) Do not attempt to adjust any of the 
calibrating controls under the cover 
plate on the front of the operators in­
dicator as these require the use of 
special testing equiument and technique. 

d. If the brightness of the sweep trace on the 
oscilloscope changes as it scans through zero degrees 
(dead ahead), the operator may correct the condition by 
making the following adjustments. 

( 1) With the transmitter a.t 110ff II check 
that the "ANT-ON - ANT-OFF" switch is 
on 11.AHT-ON't and the "ANT SCAN 11 switch 
is at "F 11 • 

( 2) Adjust the "SCAN ZERO START" screw 
driver control on the control until the 
trace does not brighten appreciably as 
the scan moves toward zero degreee 
(dead ahead). 

(3) Adjust the 11 SCAN ZERO STOP" screw driver 
control on the control unit until the 
trace does not brighten at dead ahead 
and is not followed by a dark sector 
after the scan goes through dead ahead. 
NOTE: 11 SCA1~ ZERO S'.:'ART 11 affects the 
~ as it apnroaches the center from 
either left or right. "SCAN ZERO STOP" 
affects the scans as it leaves the cen­
ter from either left or right. 

e. If the sweeps on the osci11oscopes are ab­
normal, check the meter reading for the~ 600 V position 
of the meter selector switch. If it is not 700 volts. 
adjust the "IUV-2 ADJ" screw driver control on the con­
trol unit until this reading is obtained. 

f. If the modulator tends to "kick out" due, to 
operation of the overload relay, turn the screw driver ad­
justment on the voltage rei;Ulator counter-clocbtise. If 
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this does not correct the condition, turn off the set 
and do not attempt to operate. 

g. If echoes are unsatisfactory and the re­
ceiver is properly tuned, the trouble mey be due to low 
output power; this will usually be evidenced by a low 
"MAG I" reading. It may be possible to correct this con­
dition by the following procedure. 

(1) Ad.Just the ■crew driver control on thlt 
voltage regulator until the overload 
relq operate■ and turns off the modu­
lator. 

(2) Back off the Tolhge regulator control 
until the modulator function• normall7 
aa evidenced by a constant "MAG I 1 

readj,ng. 

2. Ho other inflight maintenance ■hould be tried 
by th~ opsrator. 

B. NAVIGATIOll PROCEDURJII 

l. General. 

a. Standard Havigation :lquipment will be car-
ried by the Radar Observer. 

(1) JL6B Computer 

(2) Veem1 Plotter 

(3) Divider■ 

(4) Stop Watch 

(5) Mapa and all other information necea­
saey to a n&Tigational miaaion. 

( 6) An J.N / APQ,-7 Ground Speed Computer. 

b. It must be kept in mind that all calibra­
tions of this equipment are in STATUTE MILES. Also, it 
mu■t be remembered that all ranges indicated by the 
scope ar~ SLANT RANGES, i.e., straight line distances 
from airplane to ground point. Slant ranee of tvent7 
(20) miles or more ia usuall.7 considered the same as 
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ground range. Sma.ll~r distances must usually be con­
verted to ground range. A table for use in converting 
Slant Range to Ground Range at various altitudes is con­
tained in the Ap~endix. For ground s~eed by target tim­
ing, the Ground Speed Calculator a.utom~ltically takes ca.re 
of ground range conversion. 

c. The disadvantage of the limited (6o0
) scan 

of th~ AN/AP~-7 is somewhat offset by the ability of this 
equipment to present a map-like picture in more detail 
than can H2X (AN/APS-15 or AN/.APQ,-13). However, in order 
for the AN/AP~7 to be used as effectively as H2X as an 
aid to naviga.tion, the Radar Opera.tor mui;t be continually 
alert, since his "vision" is restricted to 30° each side 
from dead ahead. 

d. The Radar Operator and the Visual Jlaviga.tor 
work as a NAVIGATION TEAM. It is the duty of the Radar 
Oper:i. tor to keep an up-to-date Radar Log a.nd to suppl7 
the Navigator accurate fixes and information regarding 
drift and ground speed that can be obtained from the ra­
dar set. He must calculate Vind and check these against 
the Navigator's wind calculations. The Navigator will, 
in turn, assist the Radar Opera.tor in finding radar check 
points and in 1dentifyi.Q8 indistinct returns. The Navi­
gator is reponsible for the plane's course except during 
the bombi11& run. 

2. Method of Obtaining Yixes. 
All bearings measured with this equipment will 

be relative bearings. To obtain True Bearing the stand­
ard formula is: TRUE HEADING ♦ RELATIVE BEARING: TRUE 
BEARING. The fix is obtained b~ plotti11& Tr-~e Bearing 
and Ground Range to a known point. 

3. Methods of ObtainiD8 Winds. 

a. Air Plot. Thie is the preferred method for 
determining Wind. 

(1) 1ix and plot the aircraft'• position on 
the map. Thia starting point i1x ia 
both air and ground position. 

(2) At a later time, plot ground position 
using a radar fix and plot an air 



position for the sa..Tie instant of time. 

(3) Measure the tru~ bearing and the dis­
tance from the air po~'ltion to the 
ground position. The be,J.rine so ob­
tain~d is the direction of the wind. 
The distance divided by the elansed 
time equals the wind velocity. 

b. Drift n.nd Ground :,peed on On., Heading. 
This staudH.rd methrJd of fi::1dtn~ wind can be 

used as chtick on the al.r plot method and in CA.sea where 
reli:,J:ole check n'>inta are not available. Ground Brn!ed 
can be tl.etermin~d by t :-i.rbet timing ( see paragraph 4a be­
low), while a ff1irly e~curu.te drift is usu.ally avail&ble 
from observation of target motion on the scone. To ob­
tain drift, simply watch a pin point for som~ time and 
align the cursor par~llel with the apuarent motion of the 
point. A more exact method of aligning the cursor to the 
drift angle is the following: 

( l) Pick a. pin point which is believed to be 
apuroximately on course. 

(2) Align the cursor on this point and ex­
pand the sweep to place the point under 
the top marker on the cursor. lfote the 
!)OSi tJnn of the cursor. 

(3) Follow the point with the cursor until 
it reaches the center rnark on the cur­
sor. 

(4) The amount the cursor was moved is the 
amount that the pin point was off course 
at the start. Set the cursor this 
amount from the starting value in the 
opnosite direction. The cursor is now 
aligned to the drift angle and indicates 
the track. 

4. Method of Obtainine Ground Speeds. 

a. Ground Speed Calc~lator (Target Timing): 
If a well defined targ~t is picked out 

which is approximately on course, an accur~te ground 
speed can be determined b:' timing the passage of the 
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t~rget between tvo (2) range marks. The two (2) slant 
ranges measured must be converted to ground ranges, the 
difference taken and divided by the elapsed time. Thie 
computation is quickly and easily done by use of the 
All/APQ:-7 Ground Speed Calculator. Only ta.rgeta which are 
on course within five degrees (5°) can be used for the 
timing proce88. 

b. Ground Plot (Standard DR Procedure): 
In cases where no ~uitable radar check 

points are available on courae, it will often happen that 
check points a short distance off course will appear and 
can be used to obtain fixes. A ground speed determined 
for the two (2) moet recent fixes is usually the moa, 
accurate attainable, providing the fixes are reliable and 
a sufficiently long time interval baa elapsed between 
them. This method results in an average value for the 
ground speed over the time of sampling as contrasted with 
the spot value of ground speed provided by the Ground 
Speed Calculator. 

Y. BOMB ING PROCEDURE 

l. General. 

a. The preferred method of bombing with the 
AB/APQr-7 equipment will be the synchronous method using 
the Sighting Angle Attachment. In this method the Radar 
Observer supplies sighting an~le information to the Bom­
bardier by means of which the Norden rate end can be ad­
justed in position and rate. 

b. The Badar Observer is responsible for the 
ship's course unless a visual si~hting is m.~de by the 
Bombardier. The Bombardier is responsible for bomb re­
lease whether or not a visual .sighting is made. This 
technique is considered to be the most desirable for the 
following reasons: 

(l) It per~its the same operating proce­
dure (crew) to be specified for radar 
bombing and for visual bombing. 

(2) In the case of targets obscured by 
smoke or partial cloud cover, the Nor­
den bombsight will be correctly set up 
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from the sighting angle information. 
The Bombardier can then take advantage 
of any last minute visibility to make 
final corrections of visual bombing. 

(3) The bombsight Will release the bombs 
accurately even though the target re­
turn tends to break up or disappear at 
close range, or if the AN/.APQ,-7 equip­
ment fails on the bomb run. 

2. Procedure for Setting the Computer. 

a. The computer, although not used for synchro­
nous bombing, should be correctly set up in case direct 
bombing becomes necessary. This computer, when supplied 
with the correct values for altitude, ground speed, range 
wind, and bomb type, will automatically position the 
bomb release marker on the scope at the correct slant 
range for bomb release. The following is the procedure 
for setting these data into the computer: 

(1) Wind, Obtain the best wind available 
from any one of several methods; air 
plot, bombsight,. drift meter, or radar 
(see paragraph 3 Section E above). 

(2) True Air Speed. I.A.S. corrected for 
altitude and temperature. 

(3) Ground~- Obtain best possible 
ground speed and set into GROUND SPEED 
DIAL. 

(4) R-'l.Ilge Wind. Set difference between 
True Air Speed and Ground Speed in to 
the RANGE WIND DIAL. If Ground Speed 
is the greater, the difference is set 
on the tail wind side. If Ground Speec 
is the smaller, the difference is set 
on the he:1d wind side of the dial. 

(5) Altitude. Check tbatSWl on the sight­
i~ angle control box is on RADAR. 
Set the ALTITUDE DIAL by pressing the 
PUSH TO SET ALTITUDE button and manipu­
latiws the altitude knob until the 
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leftward excursion of ground return 
rune up and is added to the top of the 
Altitude Blip on the "A" scope. (If 
the target elevation differs appreciably 
from the elevation of the terrain over 
which radar altitude is measured. the 
difference in elevation must be added to 
or subtractedfn>m the ALTITUDE DIAL 
reading to obtain TARGET ALTITUDE for 
the same Corrected .Barometric Altitude) 

(6) :Bomb ~. Set on the BOMB TYP:il 
SWITCH. A list of positions plotted 
against types of bombs follows: 

POSITION BOMB TYPlil WEIGHT 
1 M38A.2 1001 Practice 
2 M30 100+ 
3 M57 250# 
4 MX17 325 Depth 

Cha~ge 
5 M43 5001 
6 M58 500# 
7 M44, 10001 
8 M59 10001 
9 MK-I 16001 

10 M34 20001 
11 M56 4ooo+ 

b. In case direct rather than synchronous 
bombing is required, determine the release point by let~ 
ting the target pass into the bomb release line until 
the release line is halving the target return. At this 
instant operate the remote bomb release switch. 

3. Procedure for Obtaining Sighting Anglea. 

a. Turn switch SWl. on the Ba.dar-Norden Control 
:Box to ALTITUDE SET position. 

b. Adju1t the COARSE ALTITUDE knob until, on 
the "A" scope, the leftward excursion of the ground re­
turn runs up and is added to the top of the release blip. 
line adjustment can be made with the 1W ALTITUDE knob. 
Thia is exactl7 the same procedure that is used to set 
the AL~ITUDE dial on the indicatGr unit. It should be 
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done just before reaching the I.P. except in cases where 
the elevation there differs by several hundred feet from 
the elevation of the target. In these aases a settin& 
must either be made at the last possible minute. or else 
over some region where the absolute altitude above the 
terrain is the same as it will be over the target. 

c. Turn ewi tch SWl to the NORDEN OPERA.TE poai­
tion. 

d. Turn the angle selector switch to the de­
sired sighting angle. 

e. Announce the sighting angle at the instant 
the target is halved by the marker line on the ecope. 

4. Procedure for Killing Drift. 

a. Within a half hour of reaching the I.P. the 
Navigator will use the best wind available and the true 
air speed corresponding to the briefed indicated air 
speed to determine the heading and drift for the bomb run 
course. 

b. On the turn at the I.P., or as soon there­
after as possible, the Radar Observer will set the pre­
viously determined drift on the azimuth scale of the 
A.N/APQ;-7 indicator with the cursor. When the turn at the 
I.P. is completed and the ship levels out, correct the 
heading until the target is under the cursor. Kill any 
remaining drift by the following procedure: 

(l) If noticeable drift occurs early on the 
bomb run (about one-quarter of the ori­
ginal distance), ma.lee a quadruple cor­
rection; that is, give a heading correc­
tion four (4) times the angular dis­
placement of the target from the cursor 
and in the same direction. After the 
turn, reset the cursor to the target. 

(2) If the first definite displacement is 
noted about halfway through the bomb 
run, mR.ke a double correction; that is, 
give a heading correction that is twice 
the displacement and in the same 
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direction. After the turn, reset the 
euraor to the target. 

(3) If drift occurs late in the bomb nm, 
make a turn equal to the displacement 
only. 

c. Example: The ahip is level, the target is 
under the cursor and the twenty (20) mile marker is over 
the target. At fifteen (15) miles, meaaure the amount 
the target has drifted and make a quadruple correction. 
If the target has drifted two (2) degrees right, correct 
the heading eight ( 8) degrees right and af,te r the turn 
move the cursor six (6) degrees toward the left to center 
it on the target. At abOllt twelve (12) miles, if the 
target has drifted one (1) degree left, correct the 
heading two(2) degrees left and move the cursor one (1) 
degree right to re-center the target under the cursor. 
From thia point on, leave the cursor in place and simply 
correct the heading to keep the target under the cursor. 

d. In making corrections late in the bombing 
run, it is important to remember the effect of a bank: on 
the apparent position of the target. While the turn is 
being ma.de, the target appears to move in the wrong direc­
tion. Observations must always be made while the air­
plane ia level. 

e. Another method of figuring drift is ae fol­
low,. On course drift may be determined at any time 
that an echo appear, within 15° of the lon&itudinal axi ■ 
of the aircraft, at a distance of not less than 15 miles. 
The formula to be ueed isl 

(B1 - B2) x (R - l) ~ B1 • Drift where 
B1 = first bearing taken 
B2 • second bearing taken 
R = reciprocal of the proportional distance 

traTeled between Bi & B2 ae compared to 
distance between B1 and location of 
plane. 

Therefore, 
Aeeuming that echo appears at 30 mile■ 
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and 70 right after a time it travels to 
20 miles and 10° right. The drift in 
this case would be 

(B1 - B2) x (R - l) •Bl: Drift 
(7° R - 10°R) x (3 - l) • 7oR: Drift 
J0 L x 2 -t 7oR: Drift 
6°L - 7°R: ~rift 
1° R • Drift 

This solution can be obtained by placing information on 
the L6B without regard to time. 

5. Procedure for Bombing Run. 
I 

a. Before the I.P. is reached the Radar Obser­
ver will set up the AN/AP~7 computer for the ground 
speed and range wind for the bombing course, check the 
position of the Bomb Selector Switch, and set in the ra­
'dar altitude. 

b. He wi 11 then turn switch SWl on the Radar­
Norden Control Box to ALTITUDE SET and will set the Al­
titude knobs., 

c • He wi 11 then turn awi tch Sw'l to NORDEN OPER­
ATE a.nd set the angle selector switch to 70°. 

d. The Bombardier wil1 set into the bombsight 
the correct disc speed a.nd trail for the bombing altitude. 
The AB computer will be set up to obtain the correct tan­
gent of dropping angle and drift for the anticipated heal­
ing on the bomb run. The data so obtained will be pre­
set on the bombsight. 

e. Interphone will be cleared for use by Pilot, 
Bombardier and Radar Observer. 

!. On the turn at the I.P., or as soon there­
after as poasible,the Badar Observer Will set the antici­
pated drift angle with the AB/AP.;.,.7 cursor, identify tar­
get and start killing the remaining drift. 

g. The Bombardier will insure that all bomb­
sight switches except the rate motor switch are "ON"t) 

leve: bubbles, keep gyro uncaged, and make sure that the 
telescope index is positioned at seventy degrees (70°). 

h. Engage optic clutch. 

1. The Radar Observer will, if the bombing run 
ia· long enough, check ground speed on the bomb run by uae 
of the Ground Speed Calculator and will inform the Bom­
bardier of the result. Using the best values of ground 
speed and wind, the Radar Observer will reset the AN/.APQr 
7 computer for ground speed and range wind, and also re­
set radar altitude. The Bombardier will check t::mgent of 
dropping angle. !Q!!: The above checks on pre-set data 
are to be made if time permits or if the pre-set data are 
suspected to be inaccurate. The Radar Observer should 
give attention to KILLING DRIFT on the bomb run rathet 
than to making final corrections on the pre-aet data, 
providing the ground speed, drift and altitude computed 
for the bomb run course are belieTed to be reliable. 

J. The Radar Observer will keep the Pilot and 
Bombardier informed of diatance to target. 

k. As the seventy degree (70°) point ia ap­
proached, he will turn down fixed range marker intenaity. 

l. The Radar Obeerver will warn the Bombardier 
Ju1t before and then announce the instant the target ia 
halved by the aighting angle marker. The Bombardier will 
turn on rate motor switch at this signal from the Radar 
ObeerTer. The Bader Observer will turn the angle selec­
tor switch to the next position. 

m. The Radar Observer will repeat this proce­
~teach sighting angle check: point. 

n. Al the Bada.r Observer announce, aucce11iTe 
check points, the Bombardier will check: the correspond­
ing sighting angles against the position of the telescope 
index ae it moves forwardr 

o. The Bombardier will reposition the telescope 
index to conform to readings called out by the Bada.r Ob­
aerTer. 

p. If it ia noted, after two (2) or more check 
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points, that there .is a definite lar, or gain in the tra­
vel of the telescope index agRinst the values called out 
by the Radr1r Observ~r, the Boobardier will increase or 
decrease the rate by an amount proportionate to the re­
lative degree of lag or gain. 

q. Have trig~Hr up before indices meet to re­
lease bombs. 

r. Be constantly on the alert to take over the 
complete visual sighting opera tion in the event the tar­
get becomes sufficiently visible. 

s. If for any ren.son it becomes necessary, the 
Radar Observer can turn switch SW1 on the Rad1.1-r-Uorden 
Control Box to RA.DAR, and release .the bombs mnnually 
when the t;;;,rget crosses the release marker. 

t. After 11Bombs Away" the Radar Observer will 
return set controls to normal posi tionR for navigation 
and immediately start na,r1r;at1ona.l procedure again. 
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Sl!}CTION VIII - EMERGENCY PBOCIDURES 

A. DITCHING 

l. Upon notification by co-pilot, acknowledge in 
turn: "RADAR OPERA.TOR DITCHING." 

2. Remove parachute harness, flak: suit and winter 
flyin& boots. Wear flying gloves. Check IFF aettin&• 

3. Open rear ditching hatch and acknowledge to co­
pilot, 11REAR HATCH OPEN.• Jettison loose equipmedi in­
cluding camera. 

4. Hold raft accessory kit stored in unpressurized 
section. 

5. Take sitting position in .unpressurized compart­
fflent against rear pressure bulkhead at right (facing aft) 
with hands and cushions behind head, knees flexed, feet 
braced. 

6. Ta.lee raft accessory kit, then exit through rear 
emergency hatch. 

7. If airplane is not afire, inflate life vest. 
Proceed atop fuselage to right wing. 

:B. :BAIL OUT 

1. Series of short rings on alarm bell means "PRE­
PARE TO A.BA.NOON SHIP • 11 

2. One continuous ring means "BAIL OUT." 
3. If operating from rear pressurized compartment, 

Badar Observer, on signal, will exit through rear en­
trance door. If operating from the flight deck, he will 
exit through nose whe el well (secondary exit through for­
ward bomb bay.) 
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APPENDIX 

RA.DAR OBSERVER I S FLIGHT PROFICIENCY CHECK :B-29 

Name Crew & Organization 

Subject Ill JIIIII Remarks 

PREFLIGHT 
1. Accomplishment of 2AF Official 

Radar Observer's Check List 
IN THE AIR 
2. Turn on and Tune U'D 

3. Calibration 
4. Adjustment of voltages 

and currents 
5. Identification of tar.e:ets 
6. Dead :Reckonin£ Procedure 
7. Radar J'ixe 1 

8. Ra.dar ground speed, track, 
and wind 

q. Use of the Air Plot 
10. Lo.e: book nrocedure 
11. Procedure turns 
12. Drift correction on 

bomb run 
13. BombiW!: techniaue 
14. Coordination w1 th Navigator, 

Airplane Commander, and 
Bombardier 

15. Use of Interohone 
lb. Turn off nrocedure 
17. Co!ll'Pletion of For11 38 

• - Satisfactory 
•• - Needs Further Work 

Instructor 
COMMENTS: 
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APPENDIX 

OJ'FICU.L RA.DAR .O:SS!ilRVER I S CHECK LIST (AN/.AJ>9,-13) 

:BEFOBE STARTING ENGINlllS 
l. Paraclmte 2. Clothing 
3. Oxygu Ma.alc 4. Interphone 
5. Life PreserTer 6 • .Ba.dome up 

7. Pocket Screw DriTer 

AFTBR TAKE-OJ'F 
l. Indicator brightneas full7 CCV (both indicatora). 
2. Antenna-continuous, and AJC-l3eacon switch off. 
3. Gain control one-third on. 
4. Sector scan switch off. -
5. iioruiaf-coiin't test switch normal. 
6. Sweep delay switch ~• ---
7. Azimuth atab switch off. 
8. Al ti tu.de sw1 tch cali b7'"" zero • 
9. Calibrate switch~l-.--

10. Check generator voltage and current With en&ineer. 
11. Obtain authority from airplane commander and press 

button; power on. 
12. Check A.O. Toltmeter. 
13. Check radar cryst~l current. ('fu.ne as necessary). 
14. Indicator brightnass CW until sweep is visible. 

(both indicators.) 
15. Search CW or COW until Aweep synca-in. (both indi­

cators.) 
16. Antenna continuouA switch 2-!!• 
17. Heading switch on--heading line should be at zero 

degrees. 
18. A~imuth stab. switch on. 
19. Antenna ~inuous switch off. Stop antenna rota­

tion when trace is on or near lubber line. 
20. Azimuth stab. off. Wait until sweep stops moving 

before turning°"spinner on again. NOTE: · Steps 19 
and 20 will be followed in thl-\t order each time 
azimuth stabilization is turned off. 

21. Check presence of 1 and 5 mile r~e marks. 
22. Check presence of release marker (both indicators). 
23. Sector,!£!!! switch~• Check width and limits of 

sector. 
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APPDDIX 

24. Sector scan switch off. 
25. Check anci"""adJust range delq, elope a:nd zero. 
26. Check and ad.Just altitude delay, slope and zere. 
27. Preas button trans. @u. 
28. Check A.O. Toltaeter. 
29. Check transmitt~r current (on 50 mile r~11ge, adjust 

transtat as necessary) ·. 
30. Tune for echoes (adjust tilt and gain as necessary.) 
31. Lower radome with authority of airplane coaaander. 
32. Check that sweep rotate• smoothly. 
33 • . Retune and adjust tilt and gain for echoes and best 

contrast. 
34. Check proper operation of A.1.0. 
35. Hoti:f'y na;vigator that radar 1s ready. 

l3EFO.R.I LA.N::iJING 
1. Indicator brightness fully OCW (both i:ndicatore). 
2. Retract radome. 
3. Presa button Power off. 

AFTER LANDING 
l. Crew inspection. 
2. Malfunction report. 
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APPENDIX 

OFJ'ICIAL RADAR OPERATOR'S CHECK LIST (All/AP9,-7) 

BEFORE S~ARTING ENGINES 
1. Parachute 2. Clothing 
3. Oxygen Mask 4. Interphone 
5. Life preeerTcr 6. Pocket screw driver 

7. Navigation and bombing equipment 

PRE-OPERATION CHECKS 
1. Check that all INTENSITY and GAIN knob controls are 

in the full COW position. --
2. Presa TRANS and INVERTER buttons on. 
3. ANT ON - ANT OFF Off 
4. ANT SCAN - - F 
5. ANT SCAN ~ NORMAL (mid posi-

6. En' trigger 
7. EXT video 
s. Ai""" 
9. REC GAIN AND RANGE EXP 

10. A.PC -- -- --- --

11. si""1 (Radar-Norden control box) 
12. Met;r switch 
13. Range scale miles 

AFTER TAKE OFF TO TURN ON AUD TtJNE UP SET 

tion) 

1. Check generator voltage and current with engineer. 
2. Obtain authority from airplane commander and press 

INVERTER ON button. 
3. Check met;; readings. 
4. Adjust INTENSITY and FOCUS ("A" scope) for suitable 

trace on "A" scope. 
5. Adjust VERT cent ("A" scope) if neceseary. 
6. "A" GAIN ("A" scone) FULL CLOCKWISE. 
7. funINTENSITY kn~b (opr. ind.) clockviee until a 

trace is Just visible 
8. Turn SCALE ILLUM-CURSOR ILLUM to brighten or dim as 

desired. 
9. ANT ON - ANT OFF switch to ANT ON and check that 

aw~ep goe;--ir-;;--30° to .&}(J-rr;- -
10. METER SELECTOR SWITCH to MA.G l• Press button ~ 
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11. 

12. 
13. 
14. 

15. 

17. 
18. 

19. 

20. 

21. 

22. 

23. 

M. Check meter reading on all ranges. NOTE: In.­
verter muat be 01 3 minutes prior to TRANS 01. 
Adjust BEC TUNE, BEO GAIN, VIDJX> GAIi and INTENSITY 
(opr 1nd)tor bri~ht eignal-;-;;-a~. 
Reduce INTENSITY (opr ind) to full COW position. 
Turn TIDJk> ~ to full clocltv1ee position. 
Adjust RIO GAIN until noiae on •A• ■cope ha■ 3/4 
the amplitude ot the main bang (transmitter pulte). 
Reduce VIDEO ~ until aignala on 1.A. 11 1cope are 
just under full liai ting or until the head• ot the 
eignala taper off with out lo1ing amplitude. 
Inc~ease intensity on main 1cope until signals ap­
pear on dark background. IOTI: Jrequent adjustments 
of ~.Q!!! are not necessary. 
ilC awitch to 01 poaiUon. Check operation. 
Check cureor line and ecale adJuatment vith ANT 
SCAJT TiST SWITCH in Bo. 2 poai tion. -
Adjust CENTERING! (opr ind) eo that tranami tter 
pul ■e pip is aettin& Just on the bottom cur,or mark­
er. 
Adjust ClfflT&ING ! (opr ind) until sweep 11 centered 
on the base of the cursor line. Return ANT SC.Al 
TEST to BORMAL for operation. --­
Turn RAN~'?INSITY knob clockvhe. Check tor 
rs.nge°"iarkere on all rangea. Check RA.NG! EXP.AJJSIOI 
on ,30 mile range. --
Turn BEL INTENSITY clockwise until release line ie 
Tieible on scope. 
Set SW 1 to NORDEN Oni!TB. ~e scale miles to 
JO. Turn SIGHTIIG ~ SELECTOR switch through all 
an.glee. Check presence of release line on main 
acope. 

:B:UOD LANDING 
To turn set otf: 
1 • .BBC GAIi full counter-clockvhe. 
2. UTD"°mT (all oscilloscopea) full counter-clock-

wiae. 
J. Presa ABT Off button. 
4. Pre88 TRANSOJ1 button. 
5. Preas niviRTiRo:rF button. 

AFTER LANDING 
1. Crew inspection. 
2. Malfunction report (form JS). 
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APPENDIX 

P~CEDURES TURNS 

A• USING PROCEDURE TURN CHART 

1. The purpose of the chart is to aid the radar 
observer in estimating the proper allowances for making 
a procedure turn. No allowance is made for wind effect 
and it is not intended that the airplane pa.as oTer. the 
IP. The airplane will turn inside of the IP and. onto 
the intended track. 'l'he chart ia applicable for a½ 
needle widt~ (15°) turn. 

2. Two methods may be used to accomplish this& 

a. Method I: Adjustment angle. 
Example: TH to IP ia 900. Intended track ia 

o0 • Therefore, the approach angle is 90°. 1or an ap­
proach angle of 900 obtain from the chart the adjustment 
angle, which ia 6°. Ad.Just bearing marker .to 6° on 
azimuth scale. A.a the target cro■ae■ the bearing marker 
begin procedure turn. 

b. Method II I Distance from IP. 
hample: TH to IP 1a 906• Intended track 

1 ■ oo. The approach angle is 90°. For an approach 
angle of 900, obtain from the chart distance from IP to 
begin turn, which 1a 2 11 .M. Begin coordinated turn when 
airplane is 2 N .M. from IP. 

SUBT lWTGlil CHART 

The chart included in this appendix may be used to 
determine Slant Bangea which correspond. to giTen bomb­
sight telescope (optic) angles for syucbronoue bombing. 
In addition, it may be used for the conversion o~ Slant 
Rangee to horizontal Ranges. To measure the slant range 
correeponding to the telescope angle, awing the point of 
intersection (altitude and telescope angle) about zero 
to the true range acale at the top of the chart. The 
slant range to the point of intereeetion ie then read di­
rectly from the scale. 
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