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WARNING

HIGH VOLTAGE

is used in the operation
of this equipment.

DEATH ON CONTACT

may result if operating personnel fail :

to observe safety precautions.

IX




ARTIFICIAL RESPIRATION

GENERAL PRINCIPLES

1. Seconds count! Begin at once! Don’t take time
to move the victim unless you must. Don’'t loosen
clothes, apply stimulants or try to warm the victim.
Start resuscitation! Get air in the lungs! You may
save a life!

2. Place the victim’s body in a prone position, so
that any fluids will drain from the respiratory pas-
sages. The head should be extended and turned
sideward never flexed forward; the chin shouldn’t
sag, since obstruction of the respiratory passages
may occur.

3. Remove any froth or debris from the mouth with
your fingers. Draw the victim’'s tongue forward.

4. Begin artificial respiration. Continue it rhyth-
mically and without any interruption until natural
breathing starts or the victim is pronounced dead.
Try to keep the rhythm smooth. Split-second timing
IS not absolutely essential.

5. When the victim starts breathing, or when addi-
tional help is available loosen the clothing; remove
it, if it's wet; keep the victim warm. Shock should
receive adequate attention. Don’t interrupt the
rhythmical artificial technique for these measures.
Do them only when you have help or when natural
breathing has started.

6. When the victim is breathing, adjust your timing
to assist him. Don’t fight his efforts to breathe. Syn-
chronize your efforts with his. After resuscitation,
keep him lying down until seen by a physician or
until recovery seems certain.

7. Don’t wait for mechanical resuscitation! If an
approved model is available, use it, but, since me-
chanical resuscitators are only slightly more effec-
tive than properly performed “push-pull” manual
technique, never delay manual resuscitation for it.

BACK-PRESSURE ARM LIFT METHOD

1. Position of Victim. Place the victim in the prone
(face-down) position. Bend his elbows; place one
hand upon the other. Turn his face to one side, plac-
ing his cheek upon his hands.

2. Position of Operator. Kneel on your left or right
knee, at the victim’s head, facing him. Your knee

should be at the side of the victim's head close to his
forearm, your foot should ke near his elbow. Kneel
on both knees if you find it more comfortable, with
one knee on each side of the head. Place your hands
on the flat of the victim’'s back so that their heels
are just below the lower tip of his shoulder blades.
With the tip of your thumbs touching spread your
fingers downward and outward. (See A)

3. Compression Phase. Rock forward until your
arms are approximately vertical and allow the
weight of the upper part of your body to exert a
slow, steady, even, downward pressure upon your
hands. This forces air out of the lungs. Keep your
elbows straight and press almost directly downward
on the back. (See B)

4. Expansion Phase. Release the pressure, avoid any
finish thrust, and commence to rock backward slow-
ly. Place your arms upon the victim's arms just
above the elbows, and draw his arms upward and
toward you. Apply just enough lift to feel resistance
and tension at the victim's shoulders.

Don't bend your elbows. As you rock backward, the
victim’s arms will be drawn toward you. (The arm
lift expands the chest by pulling on the chest mus-
cles, arching the back and relieving the weight on
the chest.) Drop the arms gently to the ground or
floor. This completes the cycle. (See C and D). Now
repeat the cycle.

5. Cycle Timing and Rhytkm. Repeat the cycle 10
to 12 times per minute. Use a steady uniform rate
of Press, Release, Lift, Release. Longer counts of
about equal length should be given to the “Press”
and “Lift” steps of the compression and expansion
phases. Make the ‘“Release” periods of minimum

duration.

6. Changing Position or Operator.

(a) Remember that you can use either or both
knees or can shift knees during the procedure, pro-
vided you don’t break the rhythm. Observe how you
rock forward with the back-pressure and backward
with the arm-lift. The rocking motion helps to sus-
tain the rhythm and adds to the ease of operation.

(b) If you tire and another person is available,
you can ‘“take turns.” Be careful not to break the
rhythm in changing. Move to one side and let your
replacement come in from the other side. Your re-
placement begins the “Press-Release” after one of
the “Lift-Release” phases, as you move away.
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Control Group AN/GRA-6, over-all view of components.

Figure 1.

Xl



INTRODUCTION

Section |. GENERAL

1. Scope

This Technical Manual contains a description,achapteron

the theory of operation, and instructions for the installation,
operation, maintenance, and repair of Control Group AN/-
GRA-6 (fig. 1). In addition, a chapter on the disassembly
and repacking of the equipment for shipment or limited
storage is included, and two appendixes covering a list of
references and an identification table of parts.

2. Forms and Records

The following forms will be used for reporting unsatis-
factory conditions of Army materiel and equipment.

a. DD Form 6, Report of Damaged or Improper Ship-
ment, will be filled out and forwarded as prescribed in SR

745-45-5.

b. DA AGO Form 468, Unsatisfactory Equipment Re-
port, will be filled out and forwarded to the Office of the
Chief Signal Officer as prescribed in SR 700-45-5.

¢c. DA AGO Form 419, Preventive Maintenance Check-
list for Signal Corps Equipment, will be prepared in ac-
cordance with instructions on the back of the form.

d. Use other forms and records as authorized.

Section lil. DESCRIPTION AND DATA

3. Purpose and Use

a. Control Group AN/ GRA-6 provides the means for

controlling and operating a radio set using one or two
receiver-transmitters, amplifiers, or the like, of the push-to-
talk type from a position approximately 2 miles away from
the location of the set. In addition, the control group
makes provision for local control of the radio set through
a continuous d-c circuit and for two-way telephone com-
munication and ringing between the remote and local con-
trol operators. The local control position consists of Local
Control C-434/GRC, while the remote control position
consists of Remote Control C-433/GRC. In addition to
these basic components, Control Group AN/GRA-6 in-
cludes Handset H-33/PT with a connector plug and a
push-to-talk switch, and a carrying or storing container,

CHAPTER 1

Bag CW-189/GR. Connection between the local and re-
mote control positions is provided by a pair of telephone
wires, for example, Wire WD-1/TT which is not sup-
plied as a part of this equipment.

b. The range of communication between the remote and
local control units and the range of remote control of the
radio set is at least 2 miles. Under favorable conditions, the
range may be extended, depending on the condition of the
connecting telephone line, the weather, and local notse inter-
ference conditions.

¢. The components of the control group are small, com-
pact and light in weight. Waterproof construction and fun-
giproofing treatment make the units suitable for use under
adverse climatic conditions.

4. Application

Normally, Control Group AN/GRA-6 is intended for op-
eration with a radio set or sets using one or two receiver-
transmitters of the push-to-talk type, for which push-to-talk
operation from a remote position is to be provided. In such
application, the remote control is carried about by the
remote operator by means of the shoulder strap provided
for this purpose, while the local control unit is connected
directly to the radio set panel by cables, or through 2 mount-
ing which is designed to accommodate the unit. Interconnec-
tion between the remote and local control units is made
by a two-wire telephone line. When the two control units
are powered with plug-in dry batteries, for which compart-
ments are provided in each unit, and are equipped With
suitable handsets, the control group may be used as either
a field telephone set or as remote and local control stations
for push-to-talk operation through the radio set.

a. GENERAL CIRCUIT ARRANGEMENT (fig 2). A general
circuit arrangement is illustrated in the simplified block
diagram (fig. 2).The figure shows a radio set, which is con-
sidered as operating on the push-to-ralk principle, and the
manner in which push-to-talk operation is extended by way
of Control Group AN/GRA-6 to a remote cperating posi-
tion. The receiver-transmitter and Control Group AN/-
GRA-6, as represented in figure 2, are simplified to illus-
trate the basic principles of operation. Detailed circuit des-
criptions of the radio set and the operation of Control
Group AN/GRA-6 with the radio set are given in the in-
struction book for the particular set.
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(1) Although Control Group AN/GRA-6 may be oper-
ated in conjunction with radio sets using either one or
two receiver-transmitters, the basic principles of operation
of the control group are shown in figure 2 as applied to a
single receiver-transmitter. To provide push-to-talk oper-
ation of either one or two receiver-transmitters from the
remote position, the control facilities are duplicated for each
receiver-transmitter by additional switch positions and relay
conracts.

(2) The radio set indicated in figure 2 consists of a
receiver, a transmitter, a power supply, and includes a push-
to-talk control circuit. Normally, this control circuit of the
receiver-transmitter is de-energized since ground return for
the relays is open. Under this condition, the receiver is op-
erative and the received signals can be heard by both the
local and the remote operators or by neither, depending up-
on the setting of the control switches of the local operator.

(3) Push-to-talk operation is used when an operator
wants to talk over the radio set. By referring to the micro-
phone circuit shown connected directly to the receiver-trans-
mitter (fig. 2), it is seen that closure of the microphone
push-to-talk switch completes the ground return connection
for the receiver-transmitter relay circuits. These relays be-
come energized, and power is supplied to the transmitter.
The transmitter becomes operative and ready to transmit a
message, while the receiver becomes inoperative and un-
able to receive a message.

b. SWITCHING CIRCUIT ARRANGEMENT. Control Group
AN/GRA-6 provides the push-to-talk operation from either
the local position or the remote position. The local operator
sets the REMOTE switch to prepare the connection between
the receiver-transmitter and the remote operator. The cir-
cuit thus prepared is placed under.the control of the push-
to-talk and SELECTOR switches of the remote operator.
When the remote push-to-talk switch is closed, dc (direct
current), which is provided by a battery in the remote unit,
flows through the ontrol relays in the local unir, causing
these relays to operat®. Results which may be accomplished
by switching are as follows:

(1) The talking circuit from the remote position may
be extended through the local control relay contacts to the
transmitter input circuit. The listening circuit ¢o the remote
operator is broken.

(2) The ground return connection for the relays in the
receiver-transmitter may be completed by pressing the push-
to-talk switch, thereby operating the relays. These relays
operate and connect the power and the antenna to the
transmitter.

(3) By releasing the push-to-talk switch, the remote
operator removes the control voltage from the line, de-
energizing the control circuits at the local unit and thus
returning the receiver-transmitter to the receiving con-

dition. However, the setting of the control switches and

the latching arrangement provided on the local control

relays insure that the receiver-transmitter will remain con-
nected to the remote operator. Thus, alternate talking and
reception without further assistance of the local operator is
possible.

(4) Means are provided for releasing the connection be-
tween the receiver-transmitter and the remote operator. This
is done by reversing the polarity of the control voltage trans-
mitted from the remote control unit to the local control unit
by means of the SELECTOR and the push-to-talk switches

of the remote operator.

(5) The REMOTE switch on the local control unit per-
mits the operator at that unit to break the connection be-
tween the remote operator and the receiver-transmitter at
any time. Then, he may take control of either one of the
two receiver-transmitters or complete the telephone circuit
between himself and the remote operator. This function is
referred to as break-in operation.

(6) Twenty-cycle ringing from either end of the circuit
to the other is possible. For this purpose, a 20-cycle hand-
cranked magnéto generator is provided as a ringing source
and a bell and a lamp are provided as the ringing signal
receiving devices. A switch within each unit permits the
selection of either one of the two modes of ringing signal
reception.

¢. LocAL PUSH-TO-TALK ARRANGEMENT. The facilities
provided to the remote operator for push-to-talk operation
of either one of the two receiver-transmitters are duplicated
at the local control unit. For this purpose, switch contacts
duplicating the relay contact connections are provided.
Therefore, the local control unit may be used independently
of the remote control unit to provide selection of push-to-
talk operation over either one of two receiver-transmitters
of the installation.

d. OTHER SYSTEM APPLICATIONS. More complex sys-
tems than the one illustrated in the block diagram involve
the use of two receiver-transmitters with the possible ad-
dition of a guard receiver, an interphone amplifier, and a
number of control positions in the interphone circuit. For
detailed information concerning operation of the various
systems with which the Control Group AN/GRA-0 is used,
reference should be made to the instruction book for the
particular system.

5. Technical Chdmcterisﬁcs

a. OVER-ALL EQUIPMENT.

Types of operation ...............Duplex telephone communi-
cation with ringing Dbe-
tween local and remote con-
trol positions., Push-to-talk
operation and power con-

3



trol of radio sets, where ap-
plicable, from either the lo-
cal or remote positions.

Types of signals transmitted ..Voice and 20-cycle ringing
and d-c control voltage
from remote control unit.

Range of communication .....2 miles (with Wire WD-1/-
TT), approximately.

Terminal impedances:

B i s e R e 600 ohms (balanced).
DRICEORNONE ..o ot i bt cos s 150 ohms.
RECEIVIBR i ndbiinn s viiioniss 600 ohms (balanced or unbal-

anced, depending upon cir-
cuit selections).

Remote control line voltage .................... 24 to 45 volts dc.

b. REMOTE CONTROL C-433/GRC.

Microphone supply source ...3 volts dc provided by two

Batteries BA-30.

RINGINR SOULCE ........cessvrrsasses: 20-cycle, hand-cranked, mag-
neto generator.

Ringing signal receiving
IACIUEIeS ol Choice of bell or neon glow

lamp (by means of internal
switch).

Remote control power

BOMIECE . i it 45-volt Battery BA-414/U,
_ plug-in type.
Over-all dimensions ............. 3% inches x 814 inches x

7-3/32 inches.

Over:all weight ..........coomsreree 7 pounds, approximately, in-
cluding batteries.

¢. LOCAL CONTROL C-434/GRC.

Microphone supply source ...3 volts dc provided by two

plug-in type Batteries BA-
30.

Ringing source .......cccceeuvnene.. 20-cycle, hand-cranked, mag-
neto generator.

Ringing signal receiving

e LT e e AL Choice of bell or neon glow
lamp.
Local control facilities ............ Switching provided to permit

local selection of duplex
telephone operation or
push-to-talk operation over

either one of two receiver-
transmitters.

Connecting tacilities ............. Arranged for plug-in connec-
tion in radio sets using
Mounting MT-297/GR or
Mounting MT-298/GR, or
for connection to panel re-
ceptacles of radio sets not
using these mountings, of
equivalents.

Over-all dimensions ............. 314 inches x 8-9/16 inches x
10-1/8 inches.

Overallweight ..o 0a00 10.5 pounds, approximately,
including batteries.

d. HANDSET H-33/PT.

gt R et i i Telephone with push-to-talk
switch.
Connecting facilities ............ .5-foot interconnection cord

terminated in a 10-pin
waterproof plug with male

terminals.

Microphone element ............. Carbon type, 40 ohms impe-
dance.

Receiving element ............... Navy type CW-49505, 300

ohms impedance.

e. RINGING (GENERATOR.

Ringing generator output
level at line terminals

of Remote Control
A SIGRE i i 1.8 watts into 1,500 ohms,
100 volts minimum with

open circuit.

20-cycle voltage required at
line terminals of Local
Control C-434/GRC:

To energize bell ................... 45 volts rms, 15 ma (milliam-
peres) maximum.

To energize CALL LIGHT ...50 volts rms (root mean
square) .

6. Table of Components (figs. 1 and 4 through 9)

A table of components of Control Group AN/GRA-6 is
presented below. All dimensions and weights are approxi-
mate. The table includes basic components only. For plac-
ing the equipment in operation, the additional equipment
listed in paragraph 8 is also required.



Component

Local Control C-434/GRC
Remote Control C-433/GRC 1 315
Handset H-33/PT 1
Bag CW-189/GR 1

Running spares 1 set

Total |

Required . Height Depth Length ~ Volume w‘ii!;iﬁt
No. (in.) (in.) (in.) (cu ft) (1b)
1 315 R 3 )

20.85

Note. This list is for general information only. See the appropriate supply publications for information pertaining

to the requisitioning of spare parts.

7. Packaging Data

Two sets of the basic components of Control Group AN/-
GRA-G (par. 6) are packed for shipment in a single ship-
ping container. The basic components listed in paragraph 6

are individually packed and placed in four moisture-vapor-

proof containers. The four containers are then packed in an
intermediate carton. Each intermediate carton thus contains
a complete set of the basic components of Control Group
AN/GRA-6. Each shipping container includes two such
intermediate cartons, or two sets of components for Control
Group AN/GRA-6. The weights and the volumes of the
four individual packages, of each of the intermediate car-
tons, and of the over-all shipping container, are listed in sub-
paragraph a below. The contents of each individual pack-
age are listed in subparagraph & below. All values are ap-
proximate.

a. WEIGHT AND VOLUME OF CONTAINERS.

Box No. W(elibs]ht l Té’i“i'éf
1 8% | .24

2 1215 32
3 234 l 12
4 avh 38
Intermediate - 2914 3 ‘ 1.32
Shipping 61 | 3.52

b. CONTENTS OF EACH BOX.

Quantity

Remote Control C-433/GRC
Local Control C-434/GRC
Handset H-33/PT

Bag CW-189/GRC

Spare parts (per set)
(par. 11)

Technical Manual

Intermediate Boxes 1 through 4

carton

Shipping Intermediate cartons

container

8. Additional Equipment Required

To install and operate Control Group AN/GRA-G, the fol-
lowing parts and materials are required in addition to the

basic components listed in paragraph 0.

a. Four 115-volt dry cells, Battery BA-30 (two each for
local and remote control units).

b. One 45-volt dry battery, Battery BA-414/U (remote
unit only).

¢. Telephone line.

d. An additional Handset H-33/PT may be required for
field telephone use.
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Figure 5. Remotle Control C-433/GRC, panel-and-chas sis

b. REMOTE CONTROL C-433/GRC (fig. 3). The remote
control unit is a compact, lightweight panel-and-chassis as-
sembly with an immersion-proof outer case. The case is
held to the panel by means of two snap catches. The unit
may be carried by a shoulder strap provided for this pur-
pose. D rings on the sides of the panel are provided for
the strap. When the unit is suspended from the strap in its
normal carrying posttion, the panel-mounted operating con-
trols face upward. Panel-mounted components include the
crankhandle of the ringing generator, the neon glow CALL
LIGHT, two line binding posts (L-1 and L-2),-the AUDIO
connector for the handset, and the SELECTOR switch. The
panel is recessed to prevent damage to the controls due to
impact. A cut-out in the flange around the panel is provided
to accommedate the line wires. The two white discs associ-
ated with the SELECTOR switch are write-in positions, per-
mitting the operator to record the function of the switch
position. The panel and the case are finished in olive
drab. Interior views of the unit are shown in figures 4, 5,
10, and 22. The bell or ringer is mounted in a compartment
on the side of the frame. Switch S-1, which selects either
the LAMP or the BELL to provide visual or audible indica-
tions of an incoming ringing signal, is mounted within the
control box.

¢. LOCAL CONTROL C-434<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>