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SECTION I
GENERAL

B 1. ScopE—a. This manual furnishes a general description
of the radio set SCR-268 and provides information relative
to the details of operation and employment by the using
personnel. A knowledge of the fundamentals of antiaircraft
gunnery as covered in FM 4-110 will be helpful in under-
standing the problem of locating and tracking aerial targets.

b. The matter contained herein is intended only as a guide
in the assignment of individuals and duties. Minor changes
in procedure may be made to suit local conditions.

B 2. RerereNcES.—This manual should be studied in connec-
tien with the various references listed in appendix II. De-
tailed instructions for operation and maintenance of the
equipment will be found in instruction manuals issued with
the set.
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B 3. Warnine.—Voltages sufficient to cause death on contact
are used in radio set SCR-268. Exiremely dangerous poten-
tials exist throughout units. All possible precautions must be
taken to insure the sajety of personnel when the power is
turned on.

SectIoN II

INSTRUMENT

B 4. GeneraL.—The problem of detecting and locating air-
craft under all sorts of atmospheric conditions has bheen
studied for a long time. As a consequence, various devices
for the detection and tracking of airvcraft have been devel-
obed. One of the more recent and effective of these develop-
ments is the radio set SCR-268.

B 5. CapapiLiTiEs—The functioning of this unit remains
unimpaired even though aircraft may be hidden by smoke,
haze, clouds, or darkness. It is designed to locate aerial
targets at long range. It supplies a continuous flow of data
which accurately locate aircraft with reference to the de-
tecting unit. These data, covering azimufh, angular height,
and altitude, become instantly available in g usable form.

B 6. ANTENNA SysTEMS~—The ability of radio set SCR-268 to
locate aircraft depends upon the functioning of three separate
antenna systems, each with directional characteristics. By
a simple mechanical system the arrays may be pointed as one
unit in any desired direction. A powerful beam of high-
frequency energy from one of these antennas is radiated in
that direction. Targets of a conducting material in the
fleld of the beam will reflect or reradiate a portion of the

energy back to the unit. Reception of the reflected signal or
- echo by the remaining two direction-finding antenna arrays
will permit further adjustment of the beam, and a close
determination of the azimuth and angular height of the
target.

B 7. SLANT RANGE AND ALTITUDE DETERMINATION.—The time
taken by a radio pulse to travel from the unit to an airplane
and back is determined by electrical means, providing in this
manner a measure of the distance traveled by the pulse.

RADIO SET SCR—268 : 7-9

This time interval iz converted by mechanical means into
the slant range of the aerial target. A mechanical device
combines the slant range with the angular height to compute
the altitude of the target.

B 8. Summary—To sum up, radio set SCR-268 finds and
tracks aerial targets by means of a radio echo, It determines
the azimuth, angular height, and altitude of the target from
the detecting unit and simultaneously transmits these data
as reguired to a searchlight or a gun director.

SzcrioNn IIT
DEFINITIONS

B 9. DEFINITIONS.—Altitude.—The vertical distance to a
point in space from a horizontal reference plane, usually
the horizontal plane containing the directing point of a
gun battery.

Angular height—The vertical angle between the line of posi-
tion (site) and the horizontal.

Arroy—An assembly of antenna units for the purpose of
attaining directivity.

Azimuith—The horizontal angle, measured in a clockwise
direction, from a selected reference line (usually the grid
north line) passing through the position of the observer to
the horizontal projection of the line of sight from the
observer to the objective.

Arimulh operator.—The person who matches pulse echoes
on the azimuth oscilloscope by turning the azimuth hand-
wheel,

Bias—The d-c voltage applied to the grid circuit of an
electron tube.

Carrier frequency—The radio frequency upon which a radio
transmitter operates.

Data receiver—See Synchronous repeater.

Date transmitter—See Synchronous repeater.

D. E. C.—See Distant electric control.

Dipole—A half-wave antenna. ;

Director—A predicting instrument used to determine the
firing data pertaining to the future position of the target.

|
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Dpistant electric conirol (D. E. C.)—A system for the control
of the pointing of searchlights from a distance. The sys-
tem consists of a controller at the control station and the
necessary motors or receivers at the searchlight.

Echo—The reflected signal received by the SCR-268 from
the surface of a conducting material in the field of a
transmitted pulse.

Elevation operator—The person who matches pulse echoes
on the elevation oscilloscope by turning the elevation hand-
wheel.

Filument —An element within an eleetron tube in the form
of a metal wire, heated by current passing through it.
Fired echo—The echo received from the surface of a fixed

object such as a water tank or a steel bridge.

Focus control.—The control on the front of the oscilloscope
which concentrates the electron beam of the cathode-ray
tube in order to give a sharp image on the screen of the
oscilloscope.

Grid—An element within an electron tube designed to control
the flow of electrons.

Grid voltage—The Voltage applied to the grid of an electron
tubke.

Horizontat range (AA) —The length of the base of the
vertical right triangle in space, the vertical side of which
is altitude and the hypotenuse of which is the line of
position. :

Intensity control. —The control on the front of the oscillo-
scope which determines the brightness of the visual image.

Interlocks—Plunger switches placed in the doors of the trans-
mitter filament transformer and rectifier, and in the cover
plate of the modulator. These units must be completely
inclosed before the switches will make contact and permit
the high voltage to be thrown on.

Keyer—Same as keying unit,

Keying unit—A unit used in the radio set SCR—-268 to control
the output of the modulator.

Leveling—The process of adjusting an instrument so that

all vertical or horizontal angles will be measured in true

vertical or horizontal planes.

M=
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Line. of posz‘tz‘tm.—dl‘he line of position or line of site of a
p(?mt is the straight line connecting the point of origin
Wlﬁ%’thhat point. The point of origin is usually a gun or a
position-finding instrument.

Line of site~—See Line of position.

Mil—A unit of angular measure. One sixty-four-hundredth
part of a circle. For practical purposes the are which
subtends a mil at the center of a circle ig equal in length
to one-thousandth of the radius.

Milliampere.—One one-thousandth of an ampere,

Modulator—A unit used to control or shape the output of
the transmitter.

Oru_mtatzon.—-’l'he adjustment of an instrument so that when
dxre_c_ted at a given poinf, it will indicate accurate basic
position data of thit point.

Oscillator —An electron tube circuit generating a given fre-
quency.

OsmlloscopePA unit empleying a cathode-ray tube, the
fluorescent screen of which indicates the presence of high
frequency impulses. These indications are used for the
burpose of tracking targets.

Phasing section.—A set of connecting lines between the halves
of an antenna array.

Plate—An electrode within an electron tube to which the
electrons flow.

Pl:t% voltage~~The voltage applied to the plate of an electron
ube,

Range operator—The person who adjusts the position of the
pulse echo on the range oscilloscope by turning the range
handwheel. :

Repeater —See Synchronous repeater.

Rotai_table column.—That rotatable member of the mount
which supports the operators’ seats, oscilloscopes, the
transmitter, the antennas, and several other units,

Sensitivity control—The control on the front of the oscillo-
scope which determines the amplification of the receiver.

Sight ?ube.—A hood placed over the oscilloscope screen for
daylight viewing of the image.

445751°—49— 9 5
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Slant range—The hypotenuse of the vertical right triangle
in space, the vertical side of which is altitude and the base
of which is horizontal range.

Slip ring.—A device for making electrical connections be-
tween stationary and rotating contacts.

Stub.—A tuning or matching unit composed of a U-shaped
length of conductor, which is connected across a two-wire
transmission line to adjust its efficiency..

Sweep—The action of a saw-tooth voltage on application
to the horizontal deflecting plates of an oscilloscope so as
to produce a base line or time axis.

Sweep control.—The control on the front of the oscilloscope
which determines the length of horizontal line seen on
the screen of the cathode-ray tube.

Synchronization—A process in which sthe values indicated
by all data receiver pointers of a data transmission system
are made to agree with the values set on the correspond-
ing data transmitters.

Synchronous repeater—A device for the transmission or
reception of mechanical movement by electrical means.
Tracking—The process of moving the antenna arrays of the
radio set so that the split echoes on the oscilloscope screen

are matched.

Transmitter—A unit which produces radio-frequency s1gnal
energy under the control of the modulator.

Zero reader (AA) —A device for indicating when a search-
light is properly pointed in accordance with the data
transmitted to it.

SecTION IV
SIMPLIFIED EXPLANATION

B 10. Basic EiremeNTS.—The basic elements of radio set
SCR~-268 are shown in figure 1. These elements have been
grouped for purposes of description into a transmiftting com-
ponents group and a receiving components group. In the
interest of clearness, interconnections between the trans-
mitting and receiving components have been omitted,

B 11, TransmITTING COMPONENTS.—¢. The transmitting com-
bonents are desighed to generate and radiate a beam of

B
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Ficure 1.—Simplified diagram showing basic components.
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radio energy at an ultra high frequency. This high fre-
quency beam is generated by certain of the transmitting
units and is broken up into a series of pulses by another of
the units. The result is a series of periodic high intensity
pulses of radio energy operating upon an ultra high fre-
quency carrier.

b. The direction of this beam can be controlled by chang-
ing the position of the antenna arrays. The anftenna arrays
may be moved in azimuth and elevation by the azimuth and
elevation handwheels, respectively.

¢. The radiated energy travels outward at the speed of
light. If the beam is intercepted by an aircraft, a reflection
or reradiation will occur which can be detected by the azi-
muth and elevation receiving systems.

B 12. ReceEmviNng CoMPONENTS.—As figures 1 and 2 indicate,

the reflected impulse or echo impinges on both an elevation
and an azimuth antenna array. The signal will first be

followed through the azimuth determining sections of the .

circuit; then through the elevation and range determining
section.

# 13. AzmvuTH DETERMINING SECTION.—a. Azimuth receiving
antenna.—The azimuth antenns is a directional array de-
signed to provide the highest accuracy when locating air-
craft in azimuth. The signal energy from this antenna
actuates the azimuth receiver. .

b. Azimuth receiver ~—The agzimuth receiver is built with
several specialized auxiliary circuits. This unif intercon-
nects with the azimuth oscilloscope, to which it supplies
amplified pulse signals as well as other control voltages.

c. Azimuth oscilloscope.—The azimuth oscilloscope pro-
vides the azimuth operator with pictorial information for
turning the azimuth handwheel so that the antennas may
be brought to bear in azimuth directly on a target. Rotation
of the handwheel actuates not only the antennas but also
5 coarse and a fine synchronous repeater.

d. Azimuth repeaters—The synchronous repeaters are
mechanically connected to the azimuth rotating mechanism
and each position of the repeaters corresponds to one posi-
tion of the antenna arrays. The azimuth repeaters trans-
mit this information electrically by cable to data receivers

8
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Fieure 2 —Diagrammatic sketch showing action of main pulse and
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in either a searchlight or a gun director. Here the electrical
information is transformed into mechanical movements
corresponding to the rotation of the antenna in azimuth.
In this manner the azimuth of a target is obtained ready
for use at any desired point. ;

H 14. ELEVATION DETERMINING SECTION.—The signal will now
be traced through the elevation determining section of the
circuit.

a. Elevation receiving antenno.—As figures 1 and 2 indi-
cate, the reflected pulse or echo also impinges on the eleva-
tion antenna. This directional array is designed to give
the greatest accuracy when locating aircraft in angular
height. The signal energy from this antenna actuates the
elevation receiver.

b. Elevation receiver—The elevation receiver is identical
with the azimuth receiver in construction. Its output, how-
ever, is applied to two separate units: the elevation osecil-
loscope and the range oscilloscope. The elevation oscillo-
scope will be discussed first.

c. Elevation oscilloscope.—The elevation oscilloscope is a
duplicate of the azimuth oscilloscope and operates in exactly
the same way. The elevation operator, by adjustment of
the picture on the oscilloscope screen with the elevation
handwheel, simultaneously brings the arrays to bear in
angular height directly on an aerial target. .

d. Angular height repeaters—Mechanically coupled to the
antenna elevating mechanism, which is actuated by the ele-
vation handwheel, are a coarse and a fine synchronous re-
peater. These units transmit angular height data by cable
to either a searchlight or a gun director, where the informa-
tion is converted into mechanical movements, corresponding
to the variation of the antenna arrays in elevation. In this
manner the angular height of an aerial object becomes avail-
able at any desired location.

B 15. SpaNT RANGE DETERMINING SECTION.—a. Range osciilo-
scope~From figure 1 it is seen that the elevation receiver
supplies signal energy not only to the elevation oscilloscope
but also to the range oscilloscope. The range oscilloscope
is identical in construction with the azimuth and elevation
oscilloscopes. Two of its controls are, however, rendered

10
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®OSGILLOSGGPE IMAGE,
TRANSMITTER INOPERATIVE

(@) OSCILLOSCOPE SPLIT IMAGE,
TRANSMITTER OPERATING,
NO . ECHOES

MAIN PULSE

(3 0SCILLOSCOPE  SPLIT IMAGE,
REGEIVING UNITS "OFF TARGET®

(3) 05CILLOSCOPE SPLIT IMAGE,
RECEIVING UNITS "ON TARGET"

FicurE 3—Appearance of main puise and echoes on oscilloscope
screen. j

13
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inoperative by the design of its cable connections. Tpe
fluorescent screen of the range oscilloscope provides pictorial
information to the range operator for turning the range
handwheel, the rotation of which from & predetermined posi-
tion is made a measure of the slant range of the aerial target.

b. Range unit—Mechanically coupled to the range hand-
wheel (through the converter) is a device called the range
unit. Rotation of this device by the range handwheel permits
adjustment of the picture on the range oscilloscope so that
a close determination of the slant range becomes possible.

Froure 4 —Interior of power trailer showing power unit.

B 16. DETERMINATION OF ALTITUDE.—The rotation of the ele-
vation handwheel, which is a measure of angular height,
and the rotation of the range handwheel, which is a measure
of the slant range, are combined mechanically in the con-
verter to secure the altitude of an aerial target. The result-
ant movement, which is proportional to altitude, rotates the
shaft of the altitude repeater in the converter. This device
transmits altitude data electrically by cable to the gun
director.

B 17. Power SurprLy —The power supply necessary {o oper-
ate the various components is housed in the power trailer

12
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where an engine-driven alternator delivers power at 60 cycles
and 120 volts, single phase. This arrangement frees the radio
set from dependence on external sources of power and makes
the unit self-contained.

B 18. SyNcHRONOUS REPEATERS—a. General—In order to
transmit azimuth, angular height, and altitude from the radio
set to any desired location, use is made of synchronous re-
peaters. These units permit the conversion of mechanical
data into voltage relationships, which may then be frans-
mitted by cable to any desired poinf. Here synchronous
repeaters reconvert the voltages into mechanical data. In
this manner mechanical movements are effectively trans-
mitted over large distances. In a data transmission system
of this type, the sending and receiving units are commonly
known as data transmitters and data receivers, respectively.

b. Operation.—Figures 5 and 6 illustrate data transmis-
sion systems employing two different designs of synchronous
repeaters. The principle of operation, however, is the same.

(1) In figure 5 the rotors of both the data transmitter and
data receiver connect to the same a-c source. Voltages of
unequal magnitudes are then induced in the three windings
of each stator, these voltages varying with the positions of the
rotors. When the positions of the rotors of both units
correspond, equal and opposite voltages are induced in the
corresponding windings of the two stators, and consequently
no current flows. ‘

(2) Movement of the transmitter rotor from its position
of equilibrium destroys the balance of voltages in the stator
windings and produces a current flow. These currents pro-
duce torques in both rotors. With the transmitter rotor held
fast in’ its new position, the torque on the receiver rotor will
cause it to move to a position of balance, which corresponds
accurately to the new position of the transmitter rotor. The
action is smooth and almost instantaneous, and the data
receiver follows accurately the slightest movement imparted
to the transmitter rotor.

(3) If the rotor of the data receiver rotates in a direction
opposite to that of the transmitter, two of the three leads
from the stator must be reversed. The two units will then
be correctly interconnected.

445751°—42—3 13
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TO A.C. SOURCE
L 2

STATOR

GCONNECTING
GA?LE

FIoURE 5—8ynchronous repeaters with field excitation on rotor.

TO A.LC. SOURCE

R

!

STATOR STATOR STATOR STATOR
WINDING WINDING WINDING WINDING
ROTOR CONNEGTING ROTOR

CABLE
Froure 6.—Synchronous repeaters with fleld excitation on stator.

¢. In fizure 6, even though the stator and rotor windings
of units have been interchanged, the operation of the data
transmission system is essentially the same as that illus-
trated in figure 5 and no difference is noted in its use.

d. Five synchronous repeaters are used in the radio sef.
They transmit the following elements of data: coarse azi-
muth, fine azimuth, coarse angular height, fine angular
height, and altitude. If the radic set is used in connection
with a searchlicht instead of a gun director, the data from
only the coarse agimuth and coarse angular height repeaters
are used. :

e. All repeater units of the radio set are provided with
stator adjustments. These permit the rotation of the stators
so that alinement with interconnected data receivers may
be made.

14
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INSTALLATION
Paragraphs
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L AdIUstnTen e o nee s bl D L 39-47
SEcTION 1

LOCATION OF UNITS

B 19, GenEraL—The various components of radio set
SCR-268 are transported in two trailers. Trailer K-28-A
is the mount upon which the radio position finding equip-
ment is assembled and operated. 'This unit will be referred
to as the mount. Trailer K-34-B contains the power plant
and certain auxiliary apparatus. When the radio set is dis-
assembled and packed for transportation, many of the in-
struments are carried in this trailer. This unit will be
referred to as the power frailer.

B 20. S11E-—In order to obtain ease of maneuverability and
optimum performance of the unit, the location of the radio
set is important. Whenever possible the unit should be
placed on hill tops or elevated sections of the couniryside
so as to obtain maximum visibility in all directions. It
should be as far removed as possible from formations or
objects that rise above the horizontal plane, and from
metal buildings, transmission lines, or other obstructing ob-
Jects which tend to interfere with the directional character-
istics of the antennas. In some instances echoes from fixed
objects will interfere so badly with tracking operations as
to make a new location imperative. Not only must the
location be satisfactory electrically, but it must as much as
possible remain inconspicuous from the air. In addition,
enough space should be available about the radio set to
permit easy assembly and manipulation.

B 21. Trammers.—After the mount has been properly located,
the prime mover is disconnected and the handwheel at the

15




T T T T R S st it

21-25 COAST ARTILLERY FIELD MANUAL

front of the trailer is turned to lock the brakes in place. The
power trailer, which carries a number of removable com-
ponents as well as the power unit, should be kept near until
the radio set is completely assembled. Thé power trailer
should then be moved as far from the mount as the con-
necting cables will conveniently allow, preferably placing it
in the direction from which targets are least likely to ap-
proach. If possible, it should be placed under nearby trees,
concealed from hostile observation, and protected against
hostile bomb fragments and automatic weapons fire.

Section II
ASSEMBLY

B 22, GENERAL—Whenever the radio set SCR-268 is to be
moved from one location to another, all components must be
disassembled and fastened in their assigned places. The
unit therefore arrives at its destination in a packed condition
and must be reassembled. The following paragraphs present
a method of assembly. A great many of the operations
described can be performed simultaneously, and experience
will in time indicate a faster and more efficient system of
procedure.

B 23. Unracring.—When unpacking the components the
position and placing of each component should be carefully
noted, particularly the method of fastening. This study will
be an invaluable aid later in packing the units of the radio
set for transportation. To prevent loss, all bolts should be
placed back in their respective holes and nuts should be
replaced.

B 24. CovERs AND FraMEs.—Remove the two covers from the
frames at either side of the mount. (See fig. 27.) Next dis-
assemble the wooden framing about the antennas and re-
move the rectangular iron frames forming the ends of the
housing supports. Take care that all bolts are placed back
in the holes from which they are taken and the nuts are
replaced. This will prevent loss or misplacement.

B 25. Removal oF CoMmMPONENTS FroM MounT TRAILER PraT-
FORM.—¢a. Unfasten the two antenna beams indicated in

16
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figure 28. Remove the beams from the trailer and place
them on improvised V-supports as indicated in fisure 7. Re-
move the outriggers, stand-by supports, outrigger jacks, ter-
minal box, keyer, modulator, antenna supports, and modu-
lator frame and platform.

b. Place the keyer and the modulator alongside of the
mount. Remove the low voltage slip ring from the back of
the terminal box, and plug it into the bottom of the rotatable

column as indicated in figure 12. Tighten the two clamp
SCrews.

Figure 7T—Antenna beam mounted on improvised V-supports.

B 26. HoisT—To place the transmitter on top of the ro-
tatable column requires the use of the hoist on the roof of
the power trailer. Pigure 8 illustrates the mounting and use
of the hoist. As will be noticed, the hoist is composed essen-
tially of two parallel beams with a pulley-carrying cross
beam at the top. These parallel beams are hinged at the
bottom to two short wooden members bolted to the trailer
platform. A chain from each of the four corners of the
trailer platform fastens to the top of the hoist. Intentional
slack present in these chains permits the hoist to be rotated

17
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TRANSMITTER PLATFQAM
ROTATABLE GOL
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FILAMENT TRANSFORMER
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 HAND BRAKE
_CONTROL GABLE FROM PRIME MOVER

FicurRe § —Mount trailer, method of raising or lowering transmitter.

through a small arc on either side of the vertical. This
movement is accomplished by applying tension to one or the
other of the two guide ropes illustrated in the sketch.

B 27. TRANSMITTER AND FIiAMENT TRANSFORMER—¢. Fasten
chaing to the lugs at the top of the transmitter and then
attach the pulley hook to these chains. With the rotatable
column in the position shown in figure 8, raise the trans-
mitter to the top of the hoist by means of the pulley, swing
the hoist toward the rotatable column by puiling on the rope,
and then lower the transmitter to its place on the transmitter
platform. Bolt this unit in position.

b. Follow g similar procedure in raising the filament trans-

18
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former, and then fasten it in place at the top of the rotatable
column. Next interconnect the transmitter and filament
transformer as indicated in figure 9. In additicn, connect
the cases of the two units together with the ground braid
inside the filament transformer housing. :

B 28. CounTERwEIGHT.—Change the counterweight from the
vertical position shown in figure 26 to the horizontal position
indicated in figure 11. Accomplish this by loosening the bolts
on the split coupling and rotating the counterweight until
the holes in the antenna shaft and in the coupling are in
alinemehnt. Fasten the counterweight in this position by
means of bolts and then tighten the split coupling.

B 29. ANTENNAS.—a. Remove the two sections of the elevation
antenna from the power trailer (figs. 30 and 32), and fasten
them to the end section of the beam which carries the trans-
mitting antenna, Attach the four receiver transmission lines
and the elevation phasing section as indicated in figure 10.
All transmission lines are packed in the power trailer. The
positions of the stubs on these lines have been marked with
paint. If the stubs have been moved, they may then bhe
replaced in their proper position with little trouble,

TO "RESISTORS
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Nore—Connect casing of filament fransformer fto casing of
transmitter.

BLACK

Ficore 9.—Detail of connections between transmitter and filament:
transformer,
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RADIO SET SCR—268 i 29
g ; b. Remove the receiver brackets from their positions in the
Bty power trailer (figs. 30 and 31).
o Su g g c. Attach the receiver brackets to the antenna beams at
E gﬁg ‘é =2 2 the indicated points. The brackets can be distinguished from
7 Qé = g 28 B :ﬂ; =] each other by noting that the hole for cable connections must
i B mosdgs =4 B be toward the mount.
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5 1. Angular height shaft and 26. Outrigger.
flexible- coupling. 31. Range unit.
0 10. Converter. 33. Shaft and flexible coupling.
E =) 11. Counterweight. 37. Transmitter.
i I 16. Filament transformer. 41. Tuning knob.
g E’; ‘éﬂ S R 24. Operator’s seat.
DG 80 oS
& 9? £885E0L Ficure 11l.—Mount assembly, plan,
Z dogsaltoy
2 E3finadEs
4 %hg’“ G i q; d. Rotate the elevation handwheel so that the guide pins
gggéégg Cong on the flange of the rotatable column assume their lowest
%,8 ggggasg %é’,‘; position. This is done so that the antenna beams can be
) §ENEHeCSS ~
| 5 HU AR RS e mounted with the antenna arrays parallel to the earth. _:
1 1 4 B e e. Raise the azimuth antenna to its flange and fasten it in ]
& & ! e e i - ‘ |
r I l ] 3 . -place. The stand-by antenna supports, illustrated in figure
hdll

10, may be used to raise the outer end of the beam if a plat-
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29-34 COAST ARTILLERY FIELD MANUAL

form is not available. Note that the azimuth antenna is
placed on the same side of the rotatable column as the range
handwheel.

f. Next raise the beam carrying the elevation and frans-
mitting antennas, and bolt it in place. After the antennas
are in place, connect the transmitter transmission lines as
indicated in figures 10 and 12.

B 30. OUTRIGGERS AND JACKS.—a. Lift out the removable floor
plates on either side of the mount platform, and swing the
chassis leveling jacks to the ground. Remove most of the
trailer weight from the springs by using these jacks, and level
the platform by means of the spirit levels in the corner of
the cut-ouf shown in figure 8. :

b. Attach the outriggers to the chassis of the mount as
shown in figure 10, and by means of the outrigger jacks apply

- sufficient force to increase the stability and firmness of the

mount. Do not apply sufficient force to the jacks to make
the outriggers support any of the weight of the trailer. The
leveling of the platform should be checked after the outriggers
are attached. :

B 31. TerMINAL Box—With the trailer platform properly
leveled, replace the floor plates, and attach the terminal box
as indicated in figure 12.

B 32. ReceElvErs—The azimuth and elevation receivers are
transported in a rack in the power trailer. Remove two units
and place one in each receiver bracket on the antenna beams.
Fasten each one in place by means of a canvas strap. The
packing case of the modulator may be used as a platform
in placing the receivers. Insert and tighten the screw con-
nections of the transmission lines.

H 33. OsciroscorE SHELF.—Raise the shelf shown lowered in
fisure 26 and fasten it in position by means of the struts
underneath. i

B 34. OPERATORS’ SraTs.—Shift these seats outward from the
antenna column and pin their support to the projecting
member hinged to the rotatable cdlumn,
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26.

. Azimuth foot brake.
. Chassis leveling jack.
13.
14.
21.
22.

Elevation handwheel.
Elevation oscilloscope.
Eeying unif.
Low voltage slip ring
assembly.
Operator’s seat.
Outlet, 120-volt, for
appliances.
Qutrigger.

. Outrigger jack.

. Range handwheel.

. Range unit.

. Receiver bracket.

. Stand-by support.

. Terminal box.

. Transmitter.

. Transmitter transmission

lines.

. Tuning knob.
. Tuning stub.

Fieure 12 —Mount assembly, side.
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Ficure 13.--Cable connections on mount. (Numbers on drawing correspond to cable tags.)
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NoTE—Cables 20 and 22 terminate in power trailer.

Froure 14 —Cable connections below platform on mount. (Num-
bers on drawing correspond to cable tags.)
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B 35. OsciLLoscorPEs.—Remove three of the oscilloscopes from
the rack in the power trailer and place them on the oscillo-
scope shelf. These oscilloscopes are not fastened down.

B 36. CapLE ConnNEcTIONS—Place the keyer on top of the
modulator. Connect the cables of the radio set as indi-
cated in figures 13, 14, 15, and 16. Note that each cable is
numbered, permitting identification by means of the cable

diagrams easily and quickly. Drive a ground stake into the

ground at each of the trailers.

POWER UNIT
- - _— PaNEL
5600600 recriin
6 6
® B e
2
OE] =
ALTERNATOR HATERMNAL oy _ GRoUND
smmo——%__}v"“
- b7 ot CHASSIS
3 a—\— 1 CONNECTION

=

CABLE-®

Nore—Cable 8 connects to cable 26 which connects to terminal
box. Cable 20 connects to modulator. Cable 22 connects to keying
unit.

‘F1GURE 15.—Cable connections at power trailer.

WARNING: Before operation of any components, make
certain that the cases of all units are grounded. All cable
shields must also be grounded. Failure to comply with this
warning may prove dangerous lo operating personnel, Do
not depend upon the insulation of high wvoltage cables for
protection. Stay clegr of them.

@ 37. MurrLEr —Open the trap door above the gasoline en-

gine in the power trailer, and fasten the muffler to the
exhaust port of the engine. Place the roof flange for the

mufller in position. The muffler should be removed and the

trap door closed when the engine is not in use.
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B 38. PoweRr UNIT GASOLINE SUPPLY.—With an outside source
of gasoline available, use the gasoline hose and fitting in one
of the spare-parts boxes, and attach them to the valve at
the front of the gas tank. The gasoline flow from the tank
itself may be stopped by a shut-off valve directly under-
neath. After the gasoline line is primed, the fuel pump
of the engine is capable of drawing ga.solme from a reservoir
twelve feet lower than itself.

CABLE-9 CABLE-24 CABLE-IS
[
i L 1511
T T T
©
KEYER SLIP-RING AZIMUTH
115 V~AC DIRECTOR
% -
///’ \‘:"\
.
7 i
2t REV. 5W. o
Nre B
L/ CABLE-26 CABLE-27 L‘\a

TO SWITCHBOARD IN
POWER TRAILER

Note.—-Cable 26 connects to cable 8 which connects to power
unit panel in power trailer.

TO DIRECTOR

Figure 16.—Table connections at terminal box,

SecTIion IIT
ADJUSTMENTS

# 39. InsPECTION OF CoMPONENTS AND ConNNEcTiONS—Before
any power is turned on, make certain that—

a.. The cases of all components are grounded.

b. Ground stakes are firmly driven into the ground.
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39-41 COAST ARTILLERY FIELD MANUAL

e. Antennas are free from misalinement, broken tubing,
missing insulators, loose joints, and other bad connections.

d. Transmission lines are correctly connected.

e. All cables are properly connected and fastened.

f. All components are firmly held in place,

¢. Sufficient gasoline is available for operation of the unit.

M 40. Powsr Unir.—a. After preparation of the power unit
for service as directed by the manufacturer’s instruction book.
put it into operation. Turn the field exciter rheostat on the
power unit panel counterclockwise as far as possible. Then
adjust the voltage regulator knob to make the voltmeter
above it read 118 volts. This operation will keep the voltage
substantially constant.

b. Next turn on the main power switch on the power unit
panel. If the frequency varies over a considerable range
under load, the governor of the gasoline engine must be ad-
justed. In that case refer to the instruction manual on
the unit, adjusting to 60 cycles under full-load conditions.

c. Power plant life can be extended and repairs reduced
by making use of 60-cycle commercial power or post power
when it is available. In any fixed defense or semipermanent
set-up, effort should be made to provide such power,

B 41. RECTIFIER—. In order to set the rectifier into operat-
ing readiness, the following procedure is observed:

(1) Insert key No. 1 in the control panel door of the recti-
fier and open.

(2) With key No. 1 unlock lockswitch “C”, and remove key
No. 2 from lock “D”; then with key No. 2 unlock lock-
switch “B”.

(3) Press line “On” button and filament “On’* button.

(4) Adjust the filament voltage to the red mark on the
filament voltmeter by means of the filament control
handwheel.

(5) At the expiration of approximately 1 minute, the

remote control cable will permit the rectifier to be thrown -

on or off at the keyer.

b. When first setting the rectifier into operation the plate
control handwheel should be set at zero. The plate voltage
may later be increased to the correct value if all other com-
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" ponents are operating normally. Reference should be made

to the manufacturer’s instruction book for further details
on the rectifier.

M 42, Juncrion Box.—With the power unit in operation, turn
on the main power switch at the keyer. Then throw on all
switches of the junction box except that of the heaters.
Adjust the voltage regulator control so that the pointer of
the transmitter filament meter is on the red line.

B 43. OsciLroscorEs.—To adjust each oscilloscope proceed as

.~ follows:

a. Note the existence of sweep which manifests itself as a
base line on the oscilloscope. This indicates operation of
the keyer and range unit.

b. Adjust the intensity confrol so as to secure a sufficiently
bright trace on the oscilloscope screen.

c. Adjust the focus control so that the trace on the screen
is as clear cut as possible. :

d. Adjust the sweep control so as to secure a base line
stretching almost entirely across the oscilloscope screen.

e. Adjust the vertical and horizontal positioning controls
50 that the base line is somewhat below center on the oscillo-
scope screen.

f. Note, with the sensitivity control at a maximum, that a
high noise level appears ahove the base line.

g. Vary the spread control and note that the base line
expands and contracts laterally.

B 44, Krver.—a. Thirty (30) seconds after closing the keyer
main switch, the keyer high voltage may be applied.

b. With the bias control at maximum, and the keying supply
voltage control at minimum, press the start button marked
“Keyer high voltage.” Adjust the keying supply voltage to
read 3,000 volts on the meter directly above the control,

¢. Push the start button marked “Rectifier” at the keyer.
By means of the plate control handwheel at the rectifier panel,
bring the voltage slowly up to 5,000 volts. Reduce the bias
at keyer glightly if necessary to bring the transmitter grid
current up to approximately 20 milliamperes and tune the
transmitter rack for minimum grid current. If all com-
ponents are functioning properly, bring the rectifier voltage

445751 °—42—5 29
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up to 11,000 volts. Then adjust the bias at the keyer to :

pring the transmitter plate current gradually up to 400
milliamperes.

B 45. Ranee Unit.—Check the range unit for proper operation
through one complete traverse by means of the range hand-
wheel.

B 46. TrRaNSMITTER—. The tuning knob st the side of the
transmitter is adjusted for the minimum grid current. The
correct position of the stub on the transmission line has been
marked with paint and should require no adjustment. The
keyer bias should be reduced to produce a transmitter plate
current as close to 400 milliamperes as possible. The trans-
mitter should then be operating with these values:

Transmitter filaments—5.1 volts (readjust voltage reg-
ulator knob at junction box
if necessary).

Plate current —400 milliamperes, approxi-
; mately.
Grid current —380 milliamperes.

. The transmitter should not ordinarily be operated with fahe
grid current-under 80 milliamperes.

'b. The frequency and stability of the signal produced by the
transmitter should be checked with the frequency meter. The
frequency should not depart from the given frequency by maore
than cne-fourth megacycle.

B 47. REcErvers—Point the antenna arrays at any object
with a range sufficient to provide a suitable fixed echo.
Adjust the tuning of both the elevation and azimuth receivers
until the greatest height of echo is obtained on the screens
of their respective osc1llosc0pes
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SEcTION I
GENERAL

B 48. OrmEnTATION.—Orientation includes the adjustment of
the radio set SCR-268 for azimuth, angular height, and slant
range.

B 49. SyNcHRONIZATION.—Synchronization is the process of
making certain that the elements of data are being trans-
mitted correctly between the radio set SCR-268 and its asso—
ciated equipment.

50. ORIENTATION REQUIREMENTS.—Subject to the tactical re-
quirements, the operating position of the radio set should
be selected so that a fixed echo from a visible object, such as
a water tank, a steel tower, or even a hill, can be obtained.
The range to this object should be as great as the visibility
requirements permit. A range of less than 2,500 yards should
be avoided. An object beyond the visibility range may be
used as an orienting point provided it yields a suitable echo,
its azimuth and range are known, and also a local means of
orienting the director is available.

SecTIiON I
ORIENTATION

B 51. ORIENTATION IN RANGE Witm FIixep Ecmo.—In order
that the correct altitude can bhe transmitted to the gun
director, it is necessary to orient the radio set SCR-268 in
range. In order to accomplish this, the antenna system is
directed toward the fixed orienting point. The horizontal
positioning controls of all gscilloscopes are set at about mid-
point, spread removed, sweep controls set for approximately .
& 4-inch base line, and focus and intensity adjusted properly.
The range handwheel (fig. 17) is turned until the fixed echo
is approximately at the center of the screens. The coupling
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between the converter and the range unit (fig. 18) is loosened,
and the range handwheel is turned until the slant range
dial indicates the range to the fixed orienting p_oint. Since
the range unit is disconnected during this operation, no
change in the position of the echo takes place. After the
converter is set at the proper reading, the range unit is recon-
nected and the fixed echo of each oscilloscope is moved, by
means of its horizontal positioning potentiometer, until the
line on the oscilloscope screen coincides with the peak of the
echo. The radio set is now oriented in range. Movement of
any control other than sensitivity or spread will cause a loss
of orientation. When orientation is done in the manner
described above, the range operator in tracking should keep
- the peak of the echo on the cross hair,

il

. Angular height repeater 14, Elevation oscilloscope,
housing. 20. Junction box.

. Azimuth handwheel. 24, Operator's seab.

. Azimuth oscilloscope. 29, Range handwheel.

. Elevation handwheel. 80. Range oscilloscope.

Ficure 17.—Rear of mount.
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H 52. ORIENTATION IN RANGE WritHOUT FixeEp Hcuo.—If no
suitable source of a fixed echo at known slant range is avail-
able as an orienting point, it will be necessary to.orient in
range without a fixed echo. By means of the plate control
handwheel at the rectifier panel, adjust the output voltage
to 1,000 volts. Adjust the bias at the keyer to produce a
pulse about 2 inches high on the oscilloscope screen with
“sensitivity” control at a minimum. The peak of this pulse
is set at zero range in the manner deseribed for a fixed echo
at a known range.

B 53. ORIENTATION IN AzIMUTH.—Due to the fact that the
radio set SCR-268 is not equipped with an azimuth scale at
present, it is impossible to orient the instrument in azimuth
except by reading the azimuth dials on the director. The
process of alining the radio set with the director is discussed
in paragraphs 55 to 68, inclusive.

B 54. ORIENTATION IN ANGULAR HEreur.—g. Orientation in
angular height is accomplished by alining the radio set with
the director (pars. 55 to 68, incl.).

b. If the methods referred to in paragraphs 60, 61, and 62
cannot be applied, a rough check on orientabtion in angular
height can be made by placing the antenna arrays at zero
elevation and adjusting the angular height counter to zero.

SecTion IIT
SYNCHRONIZATION WITH GUN DIRECTOR

@ 55. AriNnEmENT—Before the data from radio set SCR-268
can he properly assimilated by the gun director, it is neces-
sary to aline the director with the radio set. This process
is called synchronization, and is described in the following
paragraphs. The procedure outlined applies primarily to
the director M4 (modified) and later models of the gun
director,

B 56. SYNCHRONIZATION IN ALTITUDE.—¢@. The synchronous re-
peater circuits of the radio set and the director are energized
and the rotation of the altitude data receiver dial is verified.
If the direction is reversed, that is, increasing altitude at the
radio set rotates the altitude data receiver dial counter-
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B e b e

10. Converter. 44, Altitude repeater adjust-
31. Range unit. ment.
83. Shaft and flexible coupling. 50. Slant range dial.

Fieure 18—Rear view of converter,

clockwise, the altitude reversing switch at the terminal box
should be thrown.

b. Range orientation having been completed, the converter
is set at any combination of angular height and slant range
that will give an altitude of 2,000 yards.

¢. The altitude setting handwheel at the director is turned
until the 2,000-yard mark is opposite the index on the alti-
tude dial.

d. The altitude data transmitter adjusting screw on the
radio set ({ig. 18) is rotated until the “AA” pointers on the
altitude dial at the director are matched. Stops limit the
rotation of the altitude data transmitter housing to about
40°. If the radio set and gun director have been properly
zeroed electrically, this rotation should be ample to mateh
the “AA” pointers.

e. Early production models of the radio set SCR-268 were
not zeroed electrically in altitude. The altitude data trans-
mitter on such models may be zeroed electrically by a qualified
ordnance mechanic. A field adjustment may be made by
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shifting the dial of the altitude receiver in the director to
make the transmitted and received data agree.

B 57. SYNCHRONIZATION IN AZIMUTH . WITH Fixep EcHo.—a. A
check is first made for the proper direction of rotation of
the azimuth data receiver dials. If the direction is reversed,
that is, increasing azimuth at the radio set transmits de-
creasing azimuth to the director on either the coarse or the
fine dials, the corresponding reversing switch, at the terminal
box should be thrown.

b. The mount is carefully leveled.

c. If a visible source of a fixed echo is available, the an-
tenna system is directed at this orienting point. The split
echoes are now carefully balanced.

d. The director is now pointed at the same orienting point
that the radio set is using and the azimuth dial is set at
either a true or an arbitrary reading.

~e. The pointers on the fine and coarse azimuth dials at
the director are matched by turning the azimuth data trans-
mitter adjusting screws at the radio set. (See fig. 19.)

22, Low voltage slip ring assembly.
48. Coarse azimuth repeater adjustment.
49. Fine azimuth repeater adjustment.

FIGURE 19.—Azimuth repeater housing.
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B 58, SYNCHRONIZATION IN AzIMUTH WIiTHOUT Fixep EcHO.—
If a visible source of a fixed echo is not available, the follow-
ing alternate method of synchronization may be used:

a. A check for proper direction of rotation of the azimuth
data receiver dials is made in a manner similar to that
described in the preceding paragraph, and correction is
similarly made if necessary.

b. The mount is carefully leveled.

c. The antenna system is traversed until it points in the
general direction of the director.

d. The azimuth telescope of the director is pointed at the
center of the vertical column of the mount.

e. The test modulator (BC-423) is placed on a line 11
feet 4 inches to the right of the line of sight from the director

DIRECTOR MOUNT
i'=a"

o | - e —_— — —

i 2

TEST AZIMUTH
| MODULATOR ANTENNA L
me 20—Positlon of test modulator for synchronization in

azimuth.

to the mount. It should be placed as far from the mount
as the cables and the terrain will permit. (Fig. 20.)

f. With the test modulator and the radio set in operation,
the split echoes produced on the azimuth oscilloscope screen
by the test modulator are balanced by turning the azimuth
handwheel.

¢. Azimuth fine pointers on the director are matched
by turning the adjusting screw of the corresponding data
transmitter at the radio set. Azimuth coarse pointers on
the director are made to read 3,200 mils apart in a similar
manner.

B 59. ParaLLAX CoRRECTIONS—Inclusion of a parallax correc-
tion depends upon the distance and the direction of the
orienting point and upon the sepatration of the director and
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the radio set. In general, the line of sight of the director
and the electrical axis of the radio set should converge at
midrange in the most likely target direction.

B 60. SYNCHRONIZATION IN ANGULAR HEIGHT —a. A check for
proper direction of rotation of the present angular height
data receiver dials is made in a manner similar to that
described for the azimuth data receivers and correction

2. Angular height r ep eater 45 Angular height dial.

housing. 46. Coarse angular height re-
10. Converter. peater adjustment.
20. Junction box. 47. Fire angular height repeater
43, Altitude dial. adjustment. :

F1cUrE 21.—Components near center column of mount.

is similarly made if necessary.

b. With the mount leveled, the antenna is placed at zero
angular height (frame vertical).

¢. The telescopes of the director are set at-rzerc angular
height,

d. The pointers on the fine and coarse present angular
height dials at the director are matched by turning the
angular height data transmitter adjusting screws at the radic
set. (See fig. 21.)
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e. As the electrical and mechanical axes may diverge by
a considerable amount, a check of angular height syn-
chronization is essential. (See pars. 61b and 62.)

E 61. Cueck oF SyNcHRoONIZATION.—If a friendly airplane is
available, it is desirable that a check of synchronization of
the radio set with the director be made.

a. The check of synchronization in azimuth is preferably
made with the airplane flying a course radially toward or
away from the director site in order to produce nearly
constant azimuth readings. The operators of the radio set
and of the director put their instruments “on target” and
continue to track. The chief of section of the radio set
observes the azimuth dials of the director and notes the
average error of the data transmitted from the radio set.
This procedure is repeated, if possible, for several radial
courses in the sector from which targets are most likely to
approach, and the average of all errors is used as the mag-
nitude of the required correction in azimuth. To introduce
this correction the mount is first traversed so as to transmit
any convenient azimuth and clamped in position with the
foot brake. The adjusting screw of the fine azimuth trans-
mitter of the radio set is turned so as to change the trans-
mitted reading by the desired amount. Unless this cor-
rection is very large, it should not be mnecessary to adjust
the coarse azimuth transmitter. {

b. For the check of synchronization in angular height,
it is desirable that the airplane fly a course that will give
angular height readings of 500 fo 800 mils, and it is pref-
erable that the course be an arc with the director site as
a center in order to produce nearly constant angular height
readings. If necessary, the check of angular height may
be made simultaneously with that of azimuth. The average
error is similarly determined for several courses at different
angular heights. The corresponding correction is made as
directed in paragraph 63.

E 62. CHECK OF ANGULAR HEIGHT SYNCHRONIZATION BY MEANS
orF TesT MopuLaTor.—If a friendly airplane is not available for
a check of synchronization, the test modulator may be used to
adjust the alinement in angular height. 7
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‘Test modulator in position for check of synchronization
in angular height,
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a. The test modulator is suspended from the top of the
hoist, and the hoist lashed to the rear of the power trailer as
indicated in figure 22. The power trailer is placed approxi-
mately 30 feet from the elevation antenna as indicated in
figure 23. The mount must be fraversed to that posifion in
which the line from the test modulator to the center of the
elevation antenna is perpendicular to the plane of the antenna.

b. The director is leveled and the elevation telescope is set
to zero angular height.

¢. A steel tape is suspended from the axis of rotation of the
elevation antenna on the radio set. The director is traversed
until it points at the steel tape and the vertical distance

MOUNT

i

POWER TRAILER
ELEVATION = = :bo
ANTENNA I

i@ 30 -1'
Frcure 28 —Location of power trailer for check of synchronization in
angular height.

between the line of sight of the telescope and the axis of
rotation of the elevation antenna is read.

d. In a similar manner, the vertical distance between the
line of sight of the telescope and dipole of the test modulator
is measured.

e. The horizontal distance between the axis of rotation of
the elevation antenna and the vertical plane containing the
test modulator dipole is measured, using plumb bobs as
indicated in figure 24.

f. By means of the preceding measurements the actual
angular height of the test modulator with respect to the axis
of rotation of the elevatlon antenna can ke calculated usmg
the formula;

B—A
e=ta11"1—5-~ (Bee fig. 24.)
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g. With the test modulator and the radio set in operation,
the split echoes on the elevation oscilloscope are balanced by
turning the elevation handwheel of the radio set. When
balancing the split echoes and making the various measure-
ments, it is necessary that the antenna system be firmly
clamped in azimuth by means of the azimuth brake.

h. The director is set at an angular height equal to the
computed angle ¢ and the fine and coarse angular height
pointers on the director are matched by adjusting the
corresponding data transmitters at the radio set.

TEST
MODULATOR

0
ELEVATION

ANTENNA </”/” 8
POWER

é, TRAILER
A
- e - (o ©

7 L/ RS ST PSS S TS EENIIENIAR

PLUMB ¢ PLUMB
808 | : A BOB

A. Vertical distance between axis of rotation of elevation antenna
and line of sight of director telescopes.

B. Vertical distance between dipole of test modulator and line of
sight of director teleseopes.

C. Horizontal distance between axis of rotation of elevation antennsa
and vertical plane containing test modulator dipole.

e Angular height of elevation antenna.

Ficure 24 —Calculation of angular height of elevation antenna.

B 63, PraciNG FIXEp ANGULAR HEIGHT CORRECTION IN CoN-
VERTER.—. If as a result of a check of angular height orien-
tation on a friendly airplane, an angular height correction is
indicated, this correction must be included in the converter
system. Assume that the indicated correction is plus 50
mils. Then the angular height dial (fig. 21) at the converter
must be made to indicate 50 mils when the antenna system
is at zero angular height. This is accomplished, with the
antenna system rotated to zero angular height, by loosening
the locking screw on the worm adjustment located beside the
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angular height coupling to the converter, turning the adjust-
ing screw until the angular height counter indicates the
proper value, and then tightening the locking screw. Nor-
mally, the correction will be positive. If the correction is
negative, say minus 50 mils, the antenna system must be set
at 50 mils actual angular height, and the counter made to
read zero in the manner described above. :
b. The converter has limit stops at angular height readings
of zera and 1,600 mils. If a negative correction has been
applied, depressing the antenna system below the point at
which the angular height counter reads zero will either dam-
age the apparatus or cause the angular height coupling to
slip on its shajt end remove the correction. After the cor-

" rection is placed in the converter, care must be exercised not

to depress the antenna system below the point where a zero
angular height is indicated. Similarly, if o positive correction
has been applied, elevating the antenna system above a point
where the angular height counter reads 1,600 will damage the
apparatus or remove the correction. As the actual elevation

" of the mount is limited to about 85°, positive corrections up

to about 90 mils will not be removed at maximum elevation.
Stops may be improvised to prevent removal of any fired
corrections.

SecTION IV

SYNCHRONIZATION WITH SEARCHLIGHT

B 64. CaBLE CONNECTIONS.—Since only two elements of data,
namely coarse angular height and coarse azimuth, are util-
ized by the searchlight in locating a target, it is necessary
that the cables of the data transmission system be modified.
The short adapter cable (No. 28) of the radio set is joined
to the director cable (No. 27) and inserted in the sound
locator cable receptable at the searchlight.

B 65. SYNCHRONIZATION IN AzimuTH WitH Fixep EcHo.—0.
If a visible source of a fixed echo is available, the antenna
system is directed at this orienting point. The split echoes
are then carefully balanced.

b. The searchlight azimuth clutch is disengaged (turned to
“hand control” or “out” position), and the searchlight is
pointed at the source of the fixed echo. The azimuth clutch
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is reengaged (turned to D. E. C. or “in” position), power is
applied, and a vernier adjustment on the orienting point is
obtained by means of the distant electric control.

¢. (1) When the radio set and the searchlight have been
alined as described above, the azimuth zero readers at the
searchlight and the control station may or may not read
zero. They should be made to read zero by turning the azi-
muth data receiver adjusting screw at the searchlight,

(2) It is possible to obtain two zero readings on the
azimuth zero reader which are 180° apart. The correct
Zero is obtained when the needle of the azimuth zero reader
at the control station moves to the right when the azimuth
handwheel is rotated clockwise, and to the left for counter-
clockwise rotation. ’

d. The azimuth handwheels of the control station are held
to prevent turning, and the control station is slipped until
it is directed at the source of the fixed echo. If the echo
source is not visible from the control station, the search-
light may be directed at any visible object by means of
the D. E. C., and the control station slipped until it is directed
at the same object. {

e. The same considerations governing parallax corrections
for the director apply also to the searchlight. (See par. 59.)

B 66. SYNCHRONIZATION IN AZIMUTH WITHOUT Frgep EcHo.—
If a visible source of a fixed echo is not available, the follow-
ing method of synchronization in azimuth is necessary:

a. (1) The antenna system is directed away from the
searchlight. ‘

(2) The searchlight sight is directed at a point on the
mount the same distance to the left of the center column
as the searchlight sight is left of the center of the search-
light,

(3) A point is marked on the prolongation of this line of
sight and the same offset “d” (fig. 25) is measured in order
to establish a new point on the line of centers of the search-
light and the mount.

(4) The test modulator is placed on a line 11 feet, 4 inches
left of the line of centers as viewed Trom the mount. It
should be placed as far away as the cables and the terrain

. will permit (fig. 25).
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B. With the test modulator and the radio set in operation,
the antenna system is directed at the test modulator by
turning the azimuth handwheel of the radio set until the
split echoes produced on the azimuth oscilloscope screen
by the test modulator are balanced.

c. The radio set and the searchlight now being pointed
in the same direction, synchronization is accomplished by
making the azimuth readers on the searchlight and control
station read =zero. The control station is oriented as

described in paragraph 65d.

B 67. SYNCHRONIZATION IN ANGULAR HelcHr—a. The search-
lisht elevation clutch is turned to the hand position, and the

searchlight is set to zero elevation by hand. The elevation .

AZIMUTH
ANTENNA TEST

MODULATOR
SIGHT Gl
——— = —— T N —— — — — - -
Wi e % i 1. E
i
e
SEARCHLIGHT ot
{ MOUNT

FieURE 25—Position of test modulator with respect to searchlight
i and radio set.

cluteh is turned to D. E. C. and the searchlight is set ac-
curately to zero elevation by means of the control station.

b. The antenna system of the radio set is placed at zero

. elevation, :

¢. (1) The elevation zero reader is adjusted to a zero
reading by adjusting the elevation data receiver located
on the left trunnion arm of the searchlight.

(2) Two zZero readings can be obtained. The correct zero
reading is indicated when the needle of the elevation zero
reader at the control station moves to the right with clock-
wise rotation of the elevation handwheel, and to the left
with counterclockwise rotation.

B 638. CHECK OF SYNCHRONIZATION—If a friendly airplane is
available, it is desirable that a check of synchronization of
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the radio set with the searchlight be made. Such a check
must be made at night.

a. For the check of synchronization in azimuth, it is prefer-
able that the airplane fly a course directly toward or away
from the light in order to produce nearly constant azimuth.
The operators of the radio set and of the control station track
the target continuously, while the chief of section of the radio
set observes the azimuth zero reader on the searchlight and
notes the average deflection of the needle, During this opera-
tion, it is desirable that the observer at the control station
carry the target as nearly as possible in the center of the
beam laterally. This procedure is repeated, if possible, for
several courses in the sector from which targets are most
likely to approach, and the average of all needle deflections
is determined. Tracking is then stopped and, with the radio
set held stationary, the searchlight is traversed to produce the
same zero reader deflection in magnitude and direction as the
average noted during the tracking. Both mount and search-
light are held stationary while the azimuth receiver of the
searchlight is adjusted to make the zero readers indicate zero
deflection.

b. For the check of synchronization in angular height, it is
desirable that the plane fly a course at average pick-up range
and at such altitudes as to give angular heights of 500 to 800
mils, It is preferable that the course be an arc about the
searchlight as a center in order to maintain nearly constant
angular height. For the greatest accuracy, the observer at
the control station should carry the target as nearly as possible
in the center of the beam vertically. The average deflection
of the elevation zero reader on the searchlight or control
station is noted for several courses at different angular heights
in the sector from which targets are most likely to approach.
The method of applying the correction to the elevation re-
ceiver at the searchlight is similar to that for thé azimuth
receiver. ;

¢. If a friendly airplane is not available, the test modulator
may be used to adjust alinement in angular height. The !
method is the same as given in paragraph 62 for the director,
using the searchlight sight in the same way as the director
telescope.
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CHAPTER 4

OPERATION
Paragraphs
SpeTron I. Personnel oo oo me oo mmmmm e - 69=T1
II. Detection of targets e 7274
TII. TrackIng — o oo emiii e ememnse s 7519
IV. Closing of Station - —oooooriommmmmm e 80

; SecTION 1
PERSONNEL

B §9. REQUIREMENTS.—a. To operate radio set SCR-268 prop-
erly, the following personnel are required:

Personnel Station
RaNEe OPerator_ oo oo mmmm e s Mount
Azimuth Operator_ e omeeeesmee e emo e Mount
Hlevation Operator_ . oo oo sm o Mount

Mount

Keyer-modulator attendant .- oeomoeomommm
Power plant operator_ . oo oo

b. For emplacing the mount and putting it in traveling
position, three additional men are required. In addition to
the above, the section contains a chief of section and a radio
noncommissioned staff officer for maintenance and service of

Power trailer

equipment. The duties of the operators at the oscilloscopes

(azimuth, elevation, range) are not difficult, but this type of
work is tiring. For alert and effective operation, these men
should not track for more than an hour at a time nor more
than 6 hours a day. With a trained assistant operator for
each of these three posts, 24-hour operation can be main-
tained over short periods of time.
B 70. MaNNING TABLE—The normal manning table of the
radio set SCR-268 is as follows:

Maintenance sergeant (NCSO, radio).

Chief of section (NCO).

Range operator (NCO).

Azimuth operator.

Elevation operator. <

Keyer-modulator attendant.

Power plant operator. ;

Chauffeur and assistant operator.

Antiaireraft lookout and assistant operator.
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B 71. TWENTY-FOUR HOUR OPERATION —The manning table i

paragraph 70 specifies the minimum personnel reqr.lirementn
for ﬁe.ld operations. If, however, a 24-hour schedule ig tS
pe maintained over an extensive period, the section must lo0
increased to allow the necessary reliefs of trained opera.torse

SECTION II

DETECTION OF TARGETS

B 72. SEArcHING.—With the unit in operation, properly ori-
en_ted, and synchronized with the associated equipment, the
az_'xmuth operator should adjust the sensitivity control ,to a
high level and slowly traverse the antennas back and forth
across_ the sector to be searched. At the same time, the
elevation operator should similarly adjust sensitivity’ and
elevate and depress slowly between 100 and 400 mils. When
;rkllore than one echo appears on the screen of the oscilloscope

e range operator should designate the one to be tracked.

:lh 73. J.'QZIMUTH AND ELEVATION.—With the target designated
the azimuth and elevation operators match the echoes or;
the screens of their respective oscilloscopes, thereby point-
g}gn Strlllft a,ni.:em:j1 arrays directly at the target, and thus
it azimuth and i : i
B angular height data to the searchlight

B 74, ALT_ITUDE.—-The range operator meanwhile moves the
peak of his echo to the vertical hairline, thus measuring the
slapt range which is mechanically combined with angula;
height to compute altitude. Altitude, in turn, is transmitt ;
electrically to the gun director. : : e

SecTION IIT

TRACKING
B 75, SnmoorH TRACKING—The tracking operations are car-

_ ried out continuously. When tracking g target it is abso-

il;tely‘ essential, in order to provide correct information for
- e Snﬂector, to track smoothly. There should be no sudden
ursts of speed “to cateh up.” Instead, the various hand-

. wheels should be turned at a smooth enough rate to keep

the split echoes always equal. Smooth tracking of this type
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will enable the director to predict the future position of
aerial targets with greater accuracy.

B 76. Movineg OBJEcTS —There will ordinarily be several dif-
ferent echoes indicated on the oscilloscope screen, some fixed
objects and some aircraft. In most cases the operator will
be able to distinguish between fixed and moving echoes.
Fixed echoes will be found to maintain a more or less con-
stant height. Moving objects, such as airplanes, will produce
echoes which vary in height continually.

B 77. Farst TrackING.—During normal operation, one of the
split echoes on the elevation oscilloscope screen grows larger
and the other smaller when the elevation handwheel is turned
one way, while the opposite is true on rotating this handwheel
the other way. If this correspondence of handwheel rotation
with echo variation should reverse—that is, the wrong echo
should grow larger—then the arrays are not on target, and
false information is being sent to the searchlight or gun
director. When a condition of this sort occurs, the antenna
arrays should be rotated in elevation until the correct tracking
point is found. This false tracking point usually manifests
itself in angular height determinations only, but it may some-
{imes occur in azimuth tracking. Both the elevation and
azimuth trackers must be always alert to these possibilities.

B 78. TarcET Bryonp RaNGE oF INSTRUMENT.—¢. In tracking,
one other difficulty may occur, If the target is beyond the
maximum of the range scale, the echo will return after fwo
pulses have been emitted by the transmitter. The equipment
of the radio set cannot assimilate this information properly.
Therefore, false information will be sent to the gun director
regarding altitude.

b. However, the operators of the radio set can usually de-~
termine this condition, If it is found that the angular height
of the target is close to zero, that the slant range reading of
the converter is small, and that the echo received is of small
magnitude, then the actual slant range of the target is prob-
sbly beyond the maximum of the scale.

B 79. TargeT CrosE To INSTRUMENT —With a very close ap-
proach of a target, the echo grows very strong and disappears
into the main pulse. Under these conditions the sensitivity
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should be Qecrgased, and the spread increased to a noint
where ‘equahzatmn of the echoes can be carried out as soon
as their emergence from the main pulse becomes evident.

SecTioNn IV
CLOSING OF STATION

M 80. TEMPORARY CrLOSING—If it is desired to close station
and n(? change of location is contemplated before the next
operation of the set, the following procedure is carried out:
a. Throw off the rectifier high voltage at the keyer.
b. Shut off the keyer high voltage at the keyer.
¢. Shut off the main power switch at the keyer
d. Turn off the filaments and line g '
power to the vario -
ponents at the junction box. i
e. Turn off the filaments and line voltage at the rectifier
panel, and t;_hen remove key No. 2 from lockswitch “B”, Insert
key Nc_). 2 in lock “D” and turn. Remove key No. 1 from
lockswitch “C” and lock the control panel door.
f. Throw off the main switch at the power panel,
g. Shut off the gas by means of the hand val
ve u
s nderneath
h. Atter the engine has come to a halt, move the carburetor
shaft lever to the stop position,
z Place canvas covers over the various units of the radio set.
. gr_t Ifaota,te il:he anfenna arrays so that their plane is parallel
0 the earth. Tighten the azimuth brake on th
e e footrest.,
; k. Place the stand-by antenna supports in place as shown
m figures 10 and 12. These supports should each be inclined
at j;he'same angle so that their thrusts oppose each other.
This will prevent rotation of the mount if the foot brake fails

-to hold. Note that although figures 10 and 12 show the

antennas in the vertical plane, the stand-by supports are used
only when the antennas have been placed in the horizontal
plane (maximum elevation).

L If the stand-by period is to be for a short time, the power

and Ileate]:s for th.e various CoOmpo ents Sil(? l be left i
I.Jnlé} Jal
uld n
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&
PREPARATION FOR MOVEMENT . O 4 g
Paragraphs i e o
Szorion I, Disassembly and pacKing .- ---e--monsoooo- 81-88
II. Coupling trailers to prime mMOVErS.—.--——w---=--c 89-90 = L
SEcTION I L 9
DISASSEMBLY AND PACKING = J _
8 81. GEneraL—In general, the order of disassembling radio it
set SCR-268 is the reverse of the order of assembling it. 1
B 82. REMOVAL OF COMPONENTS FROM MOUNT.—O. Disconnect " o o & D
cables and insert plugs in their corresponding dummy re- s _',3 g '
ceptacles. Remove completely disconnected cables and place a 4939333

them on reels. Remove the ground stakes.
b. Remove the osecilloscopes from their shelf and carry them

to the power trailer. Lower the oscilloscope shelf to the

traveling position.
¢. Shift the operators’ seats forward and lock them in the

traveling position. o
d. Remove the receivers and carry them to the power ) w

trailer.
e. Remove the terminal hox and the low voltage slip ring
assembly. Put the cover on the slip ring receptacle. Flace

the slip ring in its compartment in the terminal box.

Freure 26 —Rotatable column in packed mount trailer.

| azmytn
FOOT BRAKE
COMPRESSED AIR TANK

B 83. OUTRIGGERS AND Jacks.—a. Lift out the removable floor

plates on either side of the platform and remove the outrig- i \
gers and outrigger jacks. Ao g I
. Lift the leveling jacks to the traveling position. & s |
a ]
B 84. ANTENNAS—(. Remove the transmitter transmission 3 & § ;
line and carry it to the power trailer. g 5 ‘
: S
g
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ystem at the maximum eleva.tifm.
Remove the beam carrying the transmitting and elevation

i i vised V-supporfs.
antennas and place it on the improvise ' !
¢. Remove the recelver brackets, elevation phasing secmfm,
clevation transmission lines, the two halves of the elevation
trailer.
antenna, and carry them to the power ; :
d. Remove the azimuth antenna and place it on the V

supports.

b. Place the antenna §

HOUSES AZIMUTH ANTENNA

HOUSES TRANSMITTING ANTENNA

HAND BRAKE
GONTROL CABLE FROM PRIME MOVER

Note—Rotatable column not shown.

7—Covers and frames of packed mount trailer.

FI1GURE 2
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10

L
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20 5 2

1. Antenna support, left front. 10. Keyer.
9. Antenna support, left rear. 11. Modulator.
3. Antenna support,  right 12. Outrigger.
. front. 13. Qutrigger jacks.
4. Antenna support, right 156. Stand-by antenna support.
Tear. 16. Terminal box.
5. Azimuth antenna beam. 17. Transmitter.
6. Chassis leveling jacks. 20. Transmitting antenna beam.
9

. Filament transformer.

FIGURE 28.—Plan view of packed mount trailer.

e. Remove the azimuth receiver bracket and azimuth
transmission lines and carry them to the power trailer.

B 85. COUNTERWEIGHT.—Place the counterweight in the trav-
eling position as shown in figure 26.

B 86, TRANSMITTER AND FILAMENT TRANSFORMER.—Lower the
filament transformer to the traveling position by means of the
hoist. Bolt it in place. Lower the transmitter to the travel-
ing position and bolt it in place. Remove the hoist and place
it in traveling position on the top of the power trailer.

B 87. PrLAacinG COMPONENTS oN MounT TRAILER.—a. Place the
terminal box in position and bolt it in place.

b. Erect the modulator and keyer frame and fasten these
units in traveling position.

c. Secure the outrigger jacks in the traveling position.

d. Erect the antenna carrying frames.
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B 1= |
=

i

s in the trav-

€. P]éce the outriggers and stand-by support:

i it i lace.
eling position, and bolt them in :

f. Secure the antenna beams in the carrying frames, erect
the rectangular iron end frames of the housing supports and
the wooden frames around the antennas, and lace the canvas —
covers on the framework. (See fig. 27.) _ roos

B 83 PackING.—In packing the components fgr transporta-
tion, disassemble and pack the components in the reve_rsa
order from assembly. The preceding paragraghs oule}ne
the procedure. Figures 98 and 29 show the packing position

of each component on the mount trailer while figures 30,

RECTIFIER

I

Y
14
NotTe—Canvas covers for oscilloscopes and receivers, hoist tackle,

TOWING
TONGUE
9 d

1
; _ |
31, and 32 show the position of each component in the power and roof flange for muffler are stored in any convenient place in sl
trajler. Note in figure 26 the position of the rotatable Rower Waor |
3 I z 1. Electric brake safety chain. 19, Floor duct. 1
column when packing. / 3. Equipment rack. 20. Gasoline cans. jlf
7. Spare parts box rack. 21. Ground stakes and short i
: 8. Spare slip ring box. ; cables (in center of reels). 4
9. Spare tire. 22. Hoist bases. |
19 12. Alternator. 23, Muffler. i
20 X 13. Cathode-ray tubes, spare. 24, Oil can. Ii'f
17 14. Door locking lever. 25. Outlet, 120 volts (supplies |-'\
15. Elevation antenna (one-half). mount) . 7 it
= Ig. Engine battery. 26. Receivers. |
= = o AT < ‘ 17. Exciter. 27. Receiver bracket. it
10 ZOQC a<>c><> R o 18. Fire extinguisher, 28. Spare parts box No. 8. |
F1cure 30.—Plan view of power trailer, roof removed. f
= s . : - . |
— ! =l
1 8 i P 3 \5 T ;\|
et SPARE PARTS |
L %; ¢ 80x % |
i g 7 i ? |

! 5 4 2 a | oscuio- E OSCLLO=

SCOPE

SCOPE SPARE :ARTS
ELEvarion B0x?3

o ANTENNA SPARE PARTS
gox*a

SPARE PARTS |
80x "2 i
|

|

osciLLo~ {1 1] oseLLo-
SCOPE o SPARE PART®
| ScoPE ARE: :5 3

P

Arecewen
BRACKET

lﬂ—‘——-—#JE REGEIVER
7. Compressed air tank. 15. Stand-by antenna support. s

8. Cover plate. ; 16. Terminal box. [
9. Filament transformer. 17. Transmitter. : : A @ A 7z =
10. Keyer. 18. Transmitter carrying plat-

'11. Modulator. : g

12. Outriggel. 19. Transmitting antenna. 1. Electric brake safety chain, 7. § -
: . : . Spare parts box rack.
14, Rotatable column, broken 20. Transmitting antenna beam. 2. Elevation receiver feed lines. i ; {
e 3 Ervibmant ine 8. Spare slip ring box. L2
_ o : S 9. Spare tire.
= mount trailer. 4. Frequency meter,
Froure 20 —Left side of packed 5. Hoigt. L 10. Test modulator.
6. Light and brake power cable 11. Transmitter transmission lines.

from prime mover. : ‘:
54 FicURE 31,—Components packed near left wall of power trailer.
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. .mer‘m whlqh is stored in the power trailer may be temporarily

- == ‘_ﬂ mstalled‘ in any prime mover. If, for any reason, th
_ mechanical coupling between the frailer and the prime 1;10\7:12'
should break, the cable will be snapped out of its socket and {
by means of the chain attached to it, actuate the electric’ |
brake control to stop the trailer. A battery strapped un |
derneath the .trailer, as indicated in figure 31, supplies thf_s
g_gea.rgy for this emergency operation.. Under normal con-
ditions the brakes are controlled from the  prime mover
=0 Refe_rence should be made to the Warner Electric 'Bra,k(;
- | +Servxce M'anua.l for further details. This book, as well as
\A@ A | hh‘e electric brake control equipment for installation in |

| EI:II;’:B m(_)ver not otherwise equipped for use of electrii ';
e e _ rakes, wgl be found in one of the spare parts boxes in the |
. Receiver bracket. power trailer. These connections will make this unit ready

28. Spare parts box No. 8. 3
29, Cable Teels. for movement.

27 53

13. Cathode-ray tubes, spare.
15. Elevation antenna (one-half) .

23. Muffler.
26, Recelver. 30. Wheel chock. ) :
- . ‘

nts packed near right wall of power trailer.

Proure 32 —Compone

SgcTioN IT :

COUPLING TRAILERS TO PRIME MOVERS

the mount trailer has been

by means of the chains and ]

brake and raise the pin 8 ‘ ) ;s ;

Attach the air hose from | |
: |

B 89, MOUNT TrarLER —After
attached to its prime IMOVEr
towing tongue, loosen the hand
which locks the steering action.
the trailer to the braking system of the prime mover, and
plug in the cable cartying the lighting and signaling circuits
at the front end of the trailer. This cable, when connected
to the prime mover, will provide a means of controlling the
lighting and signaling on the mount trailer. These con-
nections will make the unit ready for movement.

B 90. POWER TRAILER.—(—After the power trailer has been at-

tached to its prime mover by means of the chains and tow-
ing tongue, raise the pin which locks the steering action.
Plug the four-circuit cable located on the prime mover into
the socket at the front of the trailer. This cable carries
the signaling as well as the electric brake circuits into the
trailer. If a prime mover equipped for use with electric

prakes is not available, the kit of electric brake control equip-
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CHAPTER 6
SERVICE OF INSTRUMENT
Paragraphs
Srerion I. Duties of personnel. o oo 91- 93
II. Drill of section, general_ .- -~ i s 94--104
IIT. Drill table. v mm e mmme mmmmm e s 105
106-112

IV. Notes on serviece of instrument____ .. ——corom
SecTION I

DUTIES OF PERSONNEL

® 91. MAINTENANCE SERGEANT —The maintenance sergeant is
responsible for the condition of the matériel under his charge.
He personally directs the work of care and preservation and
personally supervises all repairs to the equipment. He assists
the chief of section in the supervision of operation and
installation.

B 92. CuIErF oF SEcTION—The chief of section is in command
of the unit, and is responsible for the instruction and efficiency
of the personnel of the unit.

¢. He normally selects the exact location for the mount
and the power trailer,

" p. He supervises operation and drill, including going into
and out of position. He gives all commands.

¢. He directs orientation and the synchronization of the
radio set with the associated equipment.

d. He selects the parking place of the trucks, and after all
equipment is unloaded, he orders the chauffeurs to park them
at the designated place,

E 03. Rance OPERATOR.—The range operator is responsible for

coordinating the tracking operations of the azimuth and’

elevation operators. He selects the target to be tracked by
alining its echo with the vertical cross hair.

Secrion IL

DRILL OF SECTION, GENERAL

B 94. ScopE—This section and the drill table (sec. I1T) outline
a drill for the personnel operating radio set SCR-268. This
drill furnishes a satisfactory method of procedure, but changes
may be made as may be necessary to meet local conditions.
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B 95. DeTAILS PosTS.—The equipment being emplaced and
properly oriented, the chief of section commands: DETAILS
POSTS. He then takes post where he can supervise thé
work of the section. The various members of the section
take places where they can examine the equipment.

B 96. ExamIne EqQuipMeENT.—The chief of section commands:
EXAMINE EQUIPMENT, as soon as all personnel have taken
their proper positions. The members of the section check
the level of the mount and examine all the various cable
connections.

B 97. REPORT on EquirmENT —The chief of section éommands-:
REPORT ON EQUIPMENT, when it is apparent that all the
men have completed their duties of examining equipment.
The members of the section, in turn, report their particular
part of the equipment in order. If any defects which cannot.
be remedied without delay are discovered, the fact is reported.

B 98. TesT OPERATION~~After all the reports have been re-
ceived and no defects have been reported or, having been
reported, have béen remedied, the chief of section commands:
TEST OPERATION, ;

a. At this command, the power unit is started. The voltage
is adjusted to 118 volts. The frequency of the power unit
is checked at 60 cycles. If necessary, the governor is ad-
justed. The main circuit breaker is closed. The line voltage
and filament voltage are then- applied to the rectifier, The
plate control is set at its minimum position.

b. All the switches at the junction box, except the heater
switch, are turned on. The transmitter filament voltage is
adjusted to the red line. The keyer main switeh is turned on.

¢. After 30 seconds delay, the bias is set at maximum, the
keying supply is set at minimum, and the keyer-voltage is
started. The keying supply voltage is set at 3,000 volts.

d. Atter the “time delay over” signal is received, the rectifier
high voltage is turned on.

e, After the “plate on” signal is observed, the high voltage:
is set at 5 kv.

j. After the high voltage is 5 kv, the transmitter is tuned.

9. The high voltage is set at 11 kv.

h. After the high voltage is set at 11 kv, the keyer bias is
reduced until the plate current is 400 milliamperes. The 11
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kv output is maintained as the transmitter current is brought
up. The modulator grid current is fthen checked at less
than 25 milliamperes gnd in the proper direction. All the
oscilloscopes are now checked for the presence of sweep and
the main pulse. The operation of the range unit is also
checked. .

i. The transmitber frequency is checked,

4. The radio set is oriented and the receivers are tuned on
the fixed orienting point.

H 99. REporT oN OPERATION.—When it appears that the
equipment is operating properly, the chief of section com-
mands: REPORT ON OPERATION, and takes post where he
can best supervise the operation of the equipment. Each
member of the section reports his particular piece of equip-
- ment in order. If any defects in the functioning of the
equipment which cannot be remedied without delay are dis-
covered, the fact is reported.

E 100. SEARCH SEcTor—The chief of section com-
mands: SEARCH SECTOR, and gives any specific
directions applicable to the situation.

a. At this command, the sensitivity of both receivers is set
at a maximum and spread removed. The elevation is varied
slowly from 100 to 400 mils while the assigned sector is trav-
ersed until an echo is received.

b. The target to be tracked is then selected by alining its
echo with the vertical cross hair of the range oscilloscope.

c. Upon selection of a target, spread is applied and echoes
are balanced.

d. The operators then report “On target”.

e. All meters are observed and checked for proper opera-
tion.

B 101. CeasE TracrING~—At the command CEASE TRACKING,
given by the chief of section, tracking of the target is stopped.
Details remain at their posts pending further command.

B 102. Our orF Acrion.—When it has been determined to
cease operation of the equipment, the chief of section com-

mands: OUT OF ACTION. \
a. At this command, the rectifier high voltage and the
keyer high voltage are removed. The keyer main power
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switch is thrown off, but the adjustments of bias and keying
supply voltages are not altered.

b. All switches at the junction box are thrown off. The
heater switch is then thrown on.

c. The high voltage control at the rectifier is left in the
operating position. The filament and line voltages are then
removed from the rectifier.

B 103. Power Orr—If the equipment is to remain shut
down for some time, and when all operations relative to
taking the equipment out of action have been completed,
the chief of section commands: POWER OFF, and the power
plant is shut down.

H 104. In AcTiON.—Quite often the equipment will be tem-
porarily shut down in response to the command oUT OF ACTION,
after the check on operation has been completed. In order
to resume operation, the chief of section commands: IN
ACTION.

a. At this command, the power unit is started. The power
unit voltage is adjusted to 118 volts. The freqguency of the
power unit is checked at 60 cycles. The main circuit breaker
is closed. Line voltage and filament voltage are then applied
to the rectifier. The plate control is left as it was at the
previous commands of 0UT OF ACTION.

b. All switches at the junction box except the heater switch
are turned on. The heater switch, if on, is turned off. The
transmitter filament voltage is adjusted to fhe red line.
The keyer main switch is turned on.

c. After 30 seconds delay, the keyer high voltage is started,
leaving the bias and keying supply set as they were at the
previous command of OUT OF ACTION.

d. After the “time delay over” signal is received, the rec-
tifier high voltage is turned on.

e. After the “plate on” signal is observed, the high voltage
is checked at 11 kv.

f. The transmitter grid current is checked at approximately
80 milliamperes and the plate current at its previous normal
setting. The modulator grid current is checked at less than
25 milliamperes and in the proper direction. All oscillo-
scopes are checked for the presence of sweep and the main
pulse. The operation of the range unit is checked.
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B 105. DrirL or SCR—-268 SECTION,

SEC’,I‘ION IIT
DRILL TABLE

Command Range operalor No. 1 No. 2 No.3 No. 4

DETAILS POSTS._.__...| Takes post near Takes post near Takes post near Takes post at Takes post at power
transmitter. oscilloscopes. terminal box. keyer. plant.

EXAMINE EQUIPMENT.| Checks cable con- Checks cable con- Checks cable con- Checks cable con- Checks cable con-
neetions of filament | nections of oscillo- | nections at terminal | nections at keyer | nections at power
transformer and | scopes, reccivers, | box. Checkslevel of | and modulator. As- | plant and rectifier.
transmoitter. range unit, and con- | mount assisted by | sists No. 2 in eheck- | Checks oil, water,

verter. No. 3. ing level of mount. and gasoline.

REPORT ON REQUIP- Reports  “Trans- Reports  ““Scopes, Reports “Terminal Reports  “Keyer Reports “Power

MENT. mitter in order.” receivers, range unit, | box and level in | and medulator in | plant and rectifier in
and converter in | order.” order.” order.”

TEST OPERATION . ...

(b) Dircets No. 2
in adjusting trans-
mitter filament volt-
age to the red line.

order.”

() Turns on all
switches at junction
box except heater
switch. Adjusts
transmitter filament
voltage under diree-
tion of range oper-
ator.

(b) Turns on keyer
main switeh.

(@) Starts power
unit; closes main. eir-
cuit breaker. Adjusts
power unit voltage to
118 volts. Checks fre-
quency of power unit
at 60 eycles. If neces-
sary, adjusts gover-
nor, assisted by relief
personnel. Applics
line voltage and fila-
ment voltage to recti-
fier., Sets plate con-
torl at its minimum
position,

G01
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{f) After receiving
signal that high volt-
age is 5 kv, tunes
transmitter, assisted
by No. 3.

(h} After signal
that high voltage is
11 kv, direets No. 3
in reducing the keyer
| bias until the plate
current is 400 milli-
amperes,

(h) Checks all os-
cillosecopes for pres-
ence of sweep and
main pulse. Checks
operation of range
unit.

(¢) After 30 seconds
delay, sets bias at
maximum, sets key-
ing supply at mini-
mum, and starts
| keyer high veltage.
| Sefs keying supply
voltage at 3000 volts.

(d) After the ““time
delay over” signal ig
received, turns on
the rectifier high
voltage.

(f) Assists range
operator in tuning
i transmitter. Signals
| No. 4 when frans-
mitter is tuned.

(h) Reduces keyer
bias under direction
of range operator.
Checks modulator
grid current at less
than 25 milliamperes
and in the proper
direction,

| (¢) Signals No. 3
when the time delay
is over.

(e) After ‘“plate on”
signal is observed,
sets high voltage at &
kv. Signals No. 3
when high voltage is
kv,

(g9 Upon signal
fromn No. 3, sets high
voltage at 11 kv and
signals range operator
when this adiust-
ment has been made.

(h) Maintains 11 kv
output as transmitier
current is brought up.
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B 105, DriLL oF SCR-268 Secrion—Continued.

Command Range operator | No. 1 No. 2 5 No. 3 No. 4
TEST OPERATION— (i) Checks trans- (j) Traverses (j) Depresses
continued. mitfer frequency. mount to bear on | mount to minimum
fixed orienting point. | elevation.
(%) Dirccts No. 3 (k) Tunes azimuth
in tuning azimuth receiver under direc-
receiver. tion of No. 1.
@) Directs No. 3in (1) Tunes elevation
tuning elevation re- | receiver under direc-
ceiver. tion of No. 2.
(m) Orients. and (m) Orients and (m) Orients and | (m) Orients and
synchronizes. synchronizes. synchronizes. synchronizes.
REPORT ON OPERA- Reports  “Trans- Reports “‘Scopes Reports “Junection Reports  ““Keyer Reports “Power
% TION, mitter in  order.” | and range unit in | boxinorder.” ‘Takes | and meodulator in | plant and reetifier in
Takes his place in | order.’” Takes his | his place in clevation | order.” Takes his | order.” Takes his
range operator’s seat. | place in azimuth op- | operator’s seat. place near the keyer. | place at the power
erator’s seat. trailer.
SEARCH — - SEOTOR., (b) Helects target to (e) With sensitiv- (e) With sensitiv- Observes all me- Observes all meters

CEASE TRACEKING ...

i be tracked by alining

its ¢cho with the ver-
tieal cross hair.

(¢ Reports

“Mount on target.”
Censes

| Remains at post.

tracking. .
| Remains at post.

ity set al maximumn
and spread removed,
traverses the as-
signed sector until
an echo is received,
(¢) Applies spread.
Balances split echo.
(d) Reports ““Agzi-
muth on target.”
Ceases  tracking.

ity set at maximum
and spread removed,
waries the elevation
slowly from 100 to 400
mils.

(¢) Applies spread.
Balances split echo.

(d) Reports “Ele-
vation on target.””

Ceases  tracking.
Remains at post.

ters on keyer, modu-
lator, and transmit-
ter. Checks for
proper operation.

Remains-at post.

on the power panel
and rectifier of the
power trailer. Checks
jor proper operation.

Remaing at post.

G0t
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OUT OF ACTION__

()

Throws all

(z) Removes recti-

POWER OFF - e
IN ACTION.

Nore.—This com-
mand only given after
temporaryshut down
in response to com-
mand of OUT OF AC-
TION.

! (6) Directs No. 2
in adjusting trans-
mitter filament volt-
age to the red line.

_switehes at junetion

| of range operator.

switches at the june-
tion box to the *“‘off”
position. Turns
heater switch on.

(6) Turns on all

box except heater
switch. If heater
switch is on, turns it
off. Adjusts frans-
mitter filament volt-
age under direction

| delay,

fier high voltage and
keyer high voltage.
Throws keyer main
power switch off, but
does not alter adjust-
ments of bias and key-
ing supply voltages.

() Turns on the
keyer main switch.

(e) After 30 seconds
starts  the
keyer high wvoltage,
leaving bias and key-
ing supply set as at
the previous com-
mand of OUT OF AC-
TION.

(d) After “time de-
lay over” signal is
received, turns on
rectifier high voltage.

(¢) Leaves high volt-
age control in operat-
ing position. Re-
moves filament and
line voltages from the
rectifier.

Shuts down the
power plant.

(z) Btarts the power
unif; closes main cir-
cuit breaker. Adjusts
power unit voltage to
118 volts. Checks fre-
quenecy of power unit
at 60 cycles. Applies
line voltage and fila-
ment voltage to recti-
fier.

(¢) Signals No. 3
when the time delay
is over,

(e) After “plate on®*
signal is observed,
checks high wvoltage
at 11 kv, '
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108-110 COAST ARTILLERY FIELD MANUAL
B 108. CoMMANDS AND ‘SicNALS—Commands are given in the
prescribed form, signals (buzzer, flashlight, or whistle) being
substituted for commands wherever practicable.

B 109. SaFeTY PrECAUTIONS—@. It must be remembered that
dangerous voltages exist in many parts of the equipment.
It is absolutely essential that all safety rules and regulations
be rigorously adhered to. It is particularly important that
cables carrying high voltages be handled with the greatest
care even when they are disconnected. During operation
all personnel should avoid touching or stepping oOn any
cables. ‘

b. In loading and unloading the various parts care must
be exercised that no one will be hurt if a block and tackle
or a cable falls,

B 110. HanpriNg EqQuipMENT.—. Since much handling of
equipment may take place under the cover of darkness,
special care must be exercised at such times to avoid injury
to personnel and damage to matériel.

b. Since most of the instruments used on the radio set
are extremely delicate in nature, it cannot be overemjahasized
that the maximum care should be exercised under all con-
ditions. Careless handling of an instrument may well cause
the equipment to be inoperative for a considerable length
of time.

c. As soon as matériel is unloaded from the trailers or
trucks, it should be moved off the road. Matériel disas-
sembled for loading should not be left in the road unless under
guard. Cables should be thrown to the side or off the road
so as to avoid damage by vehicles. Tractors or tanks passing
over a cable will completely destroy it. If a truck must be
driven over a cable, the cable must be protected by planks
laid on each side of it or by covering it over in a shallow
trench.

d. Chauffeurs must exercise special care when moving with-
out lights to avoid damage to equipment or injury to person-
nel. When backing the truck, the chauffeur should be
assisted by another member of the crew who directs the move-
ment from an advantageous position. Backing of the trailers
is facilitated by use of the pin which locks the steering action.
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i_ 111, ActioN on Marcu.—Members of the section should be
gwgn instructions relative to the action to be taken if attacked
while on the march. A single section is not a profitable tar-
get for low-flying light bombardment aviation, but it is
important that each member of the section know the correct
action to be taken should an Occasion make it necessary,

B 112, FaLL Our—At drills and practice and in the field
when higher authority authorizes discontinuance of opera-
tion, the chief of section may command: FALL QUT. At this
command all members of the section may leave their posts

except any communication personnel that may be on
continuous duty.
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AppENDIX I

LUBRICATION

B 1. AnTENNA Mount.—The following parts of the antenna
mount require lubrication (see fig. 33):

a. Elevation handwheel drive—Remove the overflow plug
at the rear of the housing. Pour motor oil SAE No. 40 into
the oil cup until the oil level reaches the overflow hole. Note
the drain plug at the bottom of the housing. :

b. Range handwheel drive—Remove the cover from the
bevel gear housing and pack with fiber grease as required.
Replace the locking wire in cover screws.

c. Azimuth handwheel drive—Remove both the cover from
the oil cup near the handwheel, and the overflow plug which
is placed a trifle lower down on the housing. Fill the case
to the level of the overflow with motor oil SAE No. 40.

d. Azimuth shaft drive—Remove the pipe plug at the
base of the vertical azimuth shaft drive and pack with fiber
grease as required.

e. Angular height repeaters—Remove the angular height
repeater cover and place graphite grease on the gears as
required.

1. Azimuth repeaters—Remove the azimuth repeater cover
and lubricate the gears with graphite grease as required.

¢. Azimuth drive gears—Remove the handhole cover from
the high voltage slip-ring housing, and place a small amount
of fiber grease on the gears, operating the azimuth handwheel
to reach all parts of the gears.

#. Main bearings—All main bearings which support the
rotatable column should be packed with fiber grease on dis-
assembly or repair only. Otherwise they require no attention.

B 2. Tramrr—Figure 34 indicates the points requiring Tubri-
cation on the mount trailer. The power trailer should be
greased in the same manner as any car or truck.
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:c:(;rgz:rm U.izflr.—'l‘he power unit should be lubricated in
ce with instructions contained in the
operator’s manual, A,

B 4. Oruer Pmmg.——«Fans, exposed screw threads, and similay
parts should be oiled occasionally with light machine oil

- Azimuth handwheel and drive.
: glmuth drive shaft,
. Azimuth repeater housing. Remove cover t
Angular height repeater housi et
- IE_:IIeva.tion S ing. Remove cover to grease gears.
. High voltage slip ri
Ez imuthgge m{grmg housing. Remove handhole cover to grease
. Range drive shaft.
. Grease plug.
. Grease hole cover.
. Oil plug.

OOWT DUk W

FieURE 33— Lubrication chart for antenna mount.
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| 12

Location Type of lubricant How often
. Draw bar bolts
. Gear lock bracket
King post
Spring shackles Standard chassis
Cam shaft bracket bearing Tubricant U
Slack adjuster mriyies'
Hand parking brake screw
Brake cross shaft bearing
hearin
g??keﬁgfg % Bra,lc;?r catgn gre:?se
' in bushin Penetrating ol :
: g?l%hg‘hSel hearingg Wheel bearing Every 8,000 miles
grease

FIGURE 34.#Lubricatidn chart for mount trailer.
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AppENDIX IT

LIST OF REFERENCES
B 1. GENERAL,

Camouflage and protective measures...__ FM 4-105

FM 5-20
Chemical attack, defense against_ . __ FM 21-40
Communications. ... ... Al FM 245

FM 4-105
Data transmission system.___.____________ TM 9-1656
DirectopaM4- o 5 o e e o B S M 4-110

TM 9-2655
Flire control equipment__________________ FM 4-110
Formations .- oo o o0 o FM 4-120
Gunhery: anfiaiveraft. - . - . FM 4-110
Inspections - = = Lol e Rl FM 4-120
Motor transportation.______..___ . ____ FM 25-10
Oreanizabion. oo e oo FM 4-105
Position finding, antiaircraft artillery_.._ FM 4-110
RadioeS A e 8 s s e e TM 11-455

“Radio Handbook” (Radio Ltd., Santa
Barbara, California).

“The Radio Amateur’s Handbook”
(American Radio Relay League,
West Hartford, Conn.).

“Radio Telegraphy and Telephony”
(8ignal Corps School Pamphlet

No. 3).
Referencedata. oo oo o FM 4-155
Searchlights, operation of _______________ FM 4-115
Tactical employment of searchlights______ FM 4-105

Tactical employment of antiaircraft guns. FM 4-105
B 2. ParTicurAr MATERIEL,

Power unit..____.. Operator’s Manual and Parts List,
Engine-—Generator Unit, U. 8.,
Type PE-84-A.

Rectifigr: S0l Instructions for Rectifier RA-38.

Traflers. ... . Handbook—Parts List—Lubrica- -
tion Charts for U. S. Army
Four-wheel Trailer, Model
R-H-4,
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Closing of station, temporary_________________ Sl 80 49
Commands;
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INDEX ) Examine equipment 96 59
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RO Aot 30 .Commands and signals___________________ 108 68
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Reciiﬁer R e 28 Corrections, fixed angular height____________ 63 a1
Satrni s na e T 32 Coupling trailers to prime movers _____________ . 89,00 56
lane, check of synehronization. . 38, 4 Counterweight, placing in operating position. ... g8 19
ﬁtilge?:ﬁeﬁt __________ ?2 Counterweight, placing in traveling position. .. . 85 53
; B e R Coverd remBvaliofot o cie e iie e Dl s 24 16
Ititude, determination__..__ .. )

iné—ular height corrections ‘?{;‘) G

Angular height, determination ...~ Definitlons. . ____.._.______ 3

SRtaay 15 Details posgs. .~ =0 770 59, 62

AREE By et e TG e 29 . Detection of targets._.. ...~ "7777 47
Paeiie ... 84 52 Director, check of synchronization. 38
Svstems, peneral 6 Director, synchronization with.._________________ 5563 33
Assergbly' : e 18 Disassembly and packing:
s ol i e ARl ich s e Antenngs’. oo oo 84 50
SBbelE iahe 36 26 Counterweight_____.___ = 85 53
Cabletct:mergllet‘z1 écns_ - 28 15 e -= : o =
AN e Ao e nn sen e D SR VAR I S | I e i I R T R D
D it 2 L Qutriggers and jacks 83 50
,,,,, St : Backing - ol e e DU e e R R 88 54
ﬁ(ggg TS el e T LA 37 gg Placing components on mount trailer____ 3 87 53
ODErators’ Seats. ... oo ——__. 34 = Removal of components from mount__. L oan 50
Ois)cilloscopes ________________ 35 22 Transmitter and filament transformer. _ e 53
Oscilloscope shelf - ... ——___ :33% o Drs'llll of the section, general__.______________ - 94-104 58
iooe: dijpeksin o n s o - Drill tablec oo i o i T 105 62
PomoE it Easetine SHDpLy = - e g g
JerE A i et o S e e R e S R R 2 Chiet offsectiont rueii i L e ol B 92 58
%ee(r:gg]fa&s of -c-o_mponents from mount trailer 5 Maintenance sergeant 91 58
SE s e 3? i Range operator .0 .. [ L ITTT 70T T 92 58
minal PO oo
.':{I‘i;n;mitter and filament transformer___._._._. 27 }g Electric brake equipment_.______ ... __ 89 56
Unpacking. - oveom R : 23 - Elevation determining section..__ R e 10
Azimuth determining section_ 13 8 Elevation receiving antenna._______________ 14 10
Azimuth receiving antenna____._______ " _..._____ 13 Examine equipment_ | © "0 0T raTas 96, 105 59, 62
10 8 -Explanation, Simiplified o e S dh e e h ik LD TR 10-18 6
Basic elements.____ oo i
‘Brakes: b 89 56 False tracking. ______. .. ___ _____ __ . a7 48
Mount trailer.. . ..o.o-_o—_.o o R e 00 56 ‘Filament transformer, packing 86 53
Power trailer oo oo o Filament transformer, placing in operating posi-

. g M b e tion 18
Capa‘bi?ﬁg;il‘{""“'"":::: _______________ 101, 105 60, 62 Filaments, transmitter, voltage adjustment 29, 30
Cease im tigﬁ"ﬂ_ﬁfiéé ______________________ 92 58 Frames, installation of 53
Chuthorpectioh dutles - o Frames, removal of 16
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Adjustment_ oo e
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