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Summary

The development of realistic targets wes included as an essential
phase of Task TRAINFIRE: Experimental Develcpment of Training Methods
and Proficiency Testis for Improving the Effectiveness of Combat Riflemen.
As & result of this target development program, two devices were design:zd
and produced. One is & remotely controlled, statilonary target device
vhich is electrically raised end lowered and f2lls when struck by a
bullet; the other is a hand-powered, moving *arget device which is mech-

enically raised and lowered but does not fall when hit.
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I. BACKGROUND

Early in the planning phase of TRAINFIRE I, it became apparent that
the development of methods of (1) training riflemen to use their weapons
erTiciently in ccmbat situations, and (2) measuring rifle marksmenship in
gituat .cns closely simulating combat conditions, made the utllizetion of
rcalietic targets mandetory. Inasmuch as this requirement was not met
at the time by any existing device, the development of realistic targets
became essentisl for TRAINFIRE I.

Analysis of combat situetions, and interviews with combat veterans
indicated that the majority of visible targets encountered by riflemen
are briefly exposed, camouflaged, stationary humen targets. Encountered
to a lesser extent are Lriefly exposed, indistinct, flee*ting human tar-
gets. Accordingly, & program was launched to develcp devices that would
simulate these combat targets.

As a result of this target development program, two devices were
designed, and produced in sufficient quantity to construct both a train-
ing range and a proficiency testing range as required for TRAINFIRE I.
One of the target devices consisted of an electrically powered, station-
ary mechanism which presented a camouflaged silhouette to <the rifleman.
The other device consisted of a hand-powered, track-mounted carriage
which briefly presented a camouflaged, moving silhouette to tue rifleman.

One hurdred of ihe stationary end 21 of the moving devices were installed.
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II. STATIONARY TARGET DEVICE

A. Generel
"Punchy Pete." the stationary target device, i1s an electrically
powered, remotely controlled mechanism which presents a silhouetie ter-

get that falls vhen struck by a bullet. It is designed to simulate a
human figure that suddenly appears, remains exposed in the same posi-
tion and then diseppears. The working mechanism is placed in a shallow
hole or trench so that only the silhouette target is visible to the ob-
server, and the structural parts are protected against cestruction oy
direct hits or ricochets. When the device is ready for operation, the
silhouette is lying on its side below ground level, hidden from viaw.
As the control operator closes a remote switch, the silhouette is sudden-
ly rotated into a verticel position. It remi.ins locked in this position
until a sear mechanism is released, at which time the target falls back
to the horizontal position, disappearing from view. Release of the sear
mechanism may be accomplished by (1) sctivation of a remote swvltch by
the control operator or (2) the impact of a bullet striking the target.
The most notable characteristic of this device is that it presents
the trainee with a "killable" .arget; that is, the target falls when
it is hit. This characteristic of responding to the impact of a bullet
makes it possible for the firer to have immediate knowledge of his ac-
curacy, thus providing greater realism in rield problems. The principle
of the "killable" target lends itself equally well to either known- or
unknown-distance firing, and operates effectively with all t pes of

small arms presently in use.




Though simple, inexpensive, and constructed in major part of stand-
ard commercial items, more important are the realism and flexibility in
target range location afforded by the device. It is readily portable,
measuring only 18 inches on a side and one foot in height and welighing
75 pounds, including the battery. Further, inasmuch as tue device is
remotely controlled, pit details are eliminated.

B. Construction

Diagrems of the device appear in Figures 1 and 2 of Appendix A.

The structural and mechanical components of the device are fabri-
cated of iron and steel. The commercially obtainable electrical compo-

nents consist of one pull and one push solernoid, three relays, four

switches, a six-volt storege bvattery, and approximately ten feet of wire.

1. Struetuval ani Mechanical Components

The square, welded, angle-iron frame is designed to permit
easy portability and efficient mounting of the operational elements of
the device. Its 13-inch sjuare base is sufficlently large to provide
stability for the device without additional support.

b. Axle

A counterweighted lever system, which raises and lowers the
silhouette, is mounted on the axle. At the forward end of the axle, a
lever is atteched and linked to the pull solenoid which furnishes the
power Lo rctate the target to the verticel position. A metal sleeve,
wnich accommodates the target stake, is welded at the middle of the
axle. Oppocing this sleeve on the axle is the countecrveicht. Thes

co.nterwelgnit 1s adjustible so that optimum balance with varlious silhou-
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ette targets c:n be attained.

c¢. Lockirg Mechanism

The silhouette is maintained in the vertical position by a
simple locking systenm consisting of a latching lever welded to the for-
ward end of the axle, end a spring-loaded sear whicn is mounted on the
plate in position tc engage the latching lever. inother spiine cssists
the gravity fell of the target when the sear releases.

a. Plate

The locking mechanism and all electrical components are
mouated on a steel plate bolted {o the front of +he frame; & gelvanized
:ron cover protects the plate and all parts mounted upon it from weather

. b - P
g Qus

t.
e. Terget

The device is designed to accommodate standard E (kneelirg)
or F (prone) cardboard silhouevte targets mounted on wocden staves.

2. Electrical Components

Circuit diegrams appear in Appendix B. Operation of tne target
is achieved through three circuits: a reising circuit and a lowering
circuit, both remotely coantrolled, und a kill circuit which is actuated
by the strike of a tullet. Power to operate the remote ~ontrol system
and the three target circuits is derived i'rom the local six-volt storage
tattery. Th: use of a DC power supply at each target alicws the remote
control to be accompiish2l with very low current. Thus stendard Signal
Corps fileld wire (WDl) is adequate for the remcte wiring.

w. Raising Circuit

'1ne ralsing circuit includes a switch Located ut the control
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point, a heavy-contact relay, and a pull solenoid which raises the sil-
houette.

b. Lowering Circuit

The lowering circult also includes a switch et the control
point, a relay, and a push solenoid which disengages the senr lockling
mechanism.

c. Kill Circuit

The kill circuit utilizes the same solenoid as the lovering
circuit, a relay which delivers current tc the solenoid, and & normally
clesed wafer switch which momenterily opens when the target is hit.

C. Installation

To install "Punchy Pete," certain preparations of the terrain are
necessary. Two feet of defilade achieved by digging a hole or building
a mound, are neeaed to protect the vital parts of the target and to con-
ceal the silhouette while it is down. Although the control wires running
to the target can frequently be placed -Lzre they have natural protection,
it may be necessary to bury them. It is necessary to ley all wires near
the target area in trenches at least six iaches deep.

Circuit preparation requires; only the lesying of the three remote
control wires, hooking into the control panel and the terminals at the
target, end connecting the battery power source.

Care should be taken in meking all wiring connections, especlally in
taping adequately to insure against moisture.

1. Single Unit Hookup

Only three components are necessayry to install a single unit.

In addition to the target device itself (complete with bsttery), & ¢ ~trol
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penel having two switches and a supply of field wire are needed.

After setting up the target device and the control panel, three
lengths of wire are run betweer them. The remainder of the installation
coneists of attaching the appropriate wires to the corresponding termin-
els at the target and the coatrol. panel, and hooking up the battery.

2. Multiple Unit Hookun

A multiple unit hookup is merely an expansion of the single unit
hookup to include & group of targets wired in series. In this instance
several tergets are operated by a single set of switches at the control
panel.

Having the option of either single or multiple hookups, all desired
combinations of targecs can be set up depending upon the requirements
of the gpecific problen.

3. Readying the Terget for Use

Once the target device is installed, five steps are involved in
putting it into operatiop

8. A cardboard silu.uette io secuwrely fastened in the sleeve

holder.

b. The axle is checked 1. free mcvement.

¢. The counterweight is adyuubed so that the targev is slightlv
tcp~heavy.

d. The kill switch is clamped to the outer edge »: the ca.d-
bourd silhoustte and adjusted so that the kill circutlt operates vhen
any spot on the targel is lightly tapped.

. The raising and lowering of ine target are checked by cpei-

ating the remote control switches.




When these steps i.iave been completed, the device is ready for use.
D. Operation

The rang= set-up is completed by wiring in the centrelly located
control panel with a separate set of switches for each group of simul-
taneously operated targets. Each group or bank of silhouettes can be
raised and lowered as a unit, from this point. When the targets are
standirg, however, the kill circuit in each target operates ind~pendent.
ly.

1. Raising the Target

The remote reising s .itch is closed to raise the target. This
switch sends current to the heavy-contact relay. This completes the
circuit to the pull solenoid and at the same time bresks the kill cir-
cuit, rendering it inoperative.

As the solenoid draws in, it rotates the axle, and the terget is
raised to the vertical vhere .t is caught and locked in place by the
sear. When the target is up, the remote switch ie opened, releasing the
pull solenoid circuit and sllowing current to flow tn the kill switch.
The target is now ready to be fired upon.

2. Kill Ewitch

The "kill" principle is based upon the fact that the impact of
a projectile striking the cardboard silhouette produces a vibration.
This vibration is transmitted to an electrical switch clamped to the
silhouette. The kill switch has two flexible arms adjusted so thet
th2y touch together lightly at cne end. When the target si~face is dis-

turbed, the point of contact between the two arms is momentarily broken,

activating the kill circuit.




3. Kill Circuit

The kill circuit is comprised of two component circuits: (L) a
circuit including the kill switch and a relay; and (2) the push solenoid
circuit controlled by this relay. The relay is so utilized that when
the kill-switch circuit is closed, no curient is delivered to the push
solenoid. With the target standing ready to be fired upon, current is
flowing through the circuit containing the kill switch and the relay;
thus the circuit to the solenoid is open.

When the tarzet is struck, the kill switch is jarred, bresking the
circuit to the relay. The clepper of the now inactive relay moves
to its alternate position, clcsing the push solencid circuit and activat-
ing the solenoid.

The plunger of the soleroid strikes the sear, causing it to dis-
engage the latching lever. Since the lever is welded to the axle, the
release of the lever frees the axle to turn and thus permits the target
to fall by gravity.

Since the kill switch closes again after the vibration stops, the
cystem automatically readies iuself to operste again when the target
is raised.

When the target is down, no current is flowing in any of the target
c¢ircuits. Thils is accomplished by a micre switch wired into the cir-
cuits, so placed thav it is closed cnly when the target is up.

L. Lowering the Target

The remote lowering switch is closed to lower the target, in
the event the iLarget has been exposed the specified time without being

hit. Current applied to the lowering reley closes it. This relay




completes a circuit to the push solenoid, activating it, and the target
falls. When the remote gwitch is open, the target 1s ready for the next
cycle.

E. Maintenance

The kill switch is vulnerable on two counts: (1) contact pressure
is critical, and (2) it is not waterproof or dustproof. Making an oc-
casional check of the switch will disclose any contact adjustment needed
and should keep it free from trouble. To protect sgainst moisture,
steps should be taken to cover the target unit when not using it and to
provide a drainage system for the pit, if necessary.

If the device is kept clean, all bearing and friction surfaces oiled,
tiae battery cherge mairtained and & check made periodically for loose
thumb-screvs, it cen be mainteined in operation with little effort.

Tin: limitationa prevented the perfection of this device. The de-
veloprient program i3 being continued to correct the existing limitations.

(See Appendix D for suggested changes.)
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ITI. MOVING TARGET DEVICE

A, General

This device is designed to simulate a human figure that suddenly
appears, briefly exposes itself while moving, and then disaeppears. The
wvorking mechanism is set in a trench so thet only the cardboard silhou-
ette is visible when the target is in motion, and the rest of the parts
are protected against destruction by direct hits or ricochets. The tar-
get does not fall when nit.

With the carriage et the starting end of the track, the silhouette
is lying in e horizontal position, hidden from view. As the carrlage
begins to move along the track, the silhouette is suddenly raised to
the vertical positior and lecked in place. The silhouette remains in
this position, exposed to view, until the carriage reaches the far end
cf the track. At this point, the locking mechanism is tripped and the
cilhousite fulils back to the horizontal position, disappearing from view.
This completes the run of the target. To ready the carriage for the
next run, it is returned to the starting end of the track with the sil-
houette in the herizontal position, unseen from the firing line.

B. Construction

Diagrams of the moving target appear in Figures 3 and 4 of Appendix A.

The device is fabricated of iron and steel. The carriage is con-
structed of angle-iron, rod and sheet steel, end cast-iron pulleys. The
track and track supports are made exclusively of angle-iron. Cast-iron

pulleys and steel cable couprise the motive system.
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l. Carriage
The carriage consists of a square, angle-iron frame suspended
between the rails of the track assembly by four U-groove pulley wheels.
A counterweighted lever system, which raises and lowers the silhouette
target, is fixed to a rotating axle with vearing surfaces in the two
sides of the carriege freme. The silhouette is maintained in the up-
right position by a simple locking system. This locking mechanism con-
sists of a latching lever, welded to the left end of the rotating eaxle,
and s spring-loaded sear mounted on a steel plate directly beneath the
latching lever.
2. Targst
The target is a stake-mounted E silhouette narrowed dowm to
erproximate a side view of the uppner body of a humen. A metal sleeve,
crposlt e the counterwveight on the raising lever, accommodetes the tar-
gue ct.iie. The counterwelght is adjusteble so that optimum balance
vk thr silhiouette target can be obtained with e variety of target
styles.

3. Track Assembly

The track assembly consists of two parallel lengths of angle-
ron bolted to angle-iror cpanners. The spanners are constructed so
that the attached rails are approximately a foot above the bottom of
the trench. Thus, when the carriage wheels are placed upon the rails,
the suspended cerricge frame and cownterweighted raising lever clear the
bottom of the trench. st the starting end of the track a hinged ramp is
clammed to the right hand reil. This ramp is so positioned that the

reising lever rides up the ramp, and the silhouette is raised to the

w1l -




vertical position, as the (arriage begins to move along the track. Bump-
ers are installed at both ends of the track to stop the carriage. The
bumper at the far end of the track includes & trip-peg to disengage the
locking mechanisn.

L, Motive System

The carriage is moved along the track by a cable-pulley system.

A pulley is mounted at each end of the track with tihe drive pulley
equipped with a band-crank. The cable is fed through both pulleys and
fastened to the front =nd rear of the carriasge. This, in effect, attaches
the carrisg? to an sndless caoble which can be run either forward or
backward.
C. Installation

A diagram of the installation employed for TRAINFIRE I is presented
in Figure 3.

1. Track Assembly

The dimensions of the track assembly require a trench no less
then twc feet deep by two feet wide, with length depending upon the re-
quirements of the particuler firing problem. A depth of two feet puts
all parts of the mechanism several inches below ground level, giving
sufficient clearance to prevent their destruction during firing. A width
of two feet provides a tight fit for the track over the full length of
the treach. The trench must extend a few feet beyond each end of the
track to permit the carriage to run to the end of the track when the
silhouette is in the horizontal position.

The bumpers &t both ends of the track may be iaprovised of sand

bags, logs or target staves. For the purposes of Task TRAIITIRE, wooden
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staves driven into the ground were sufficient.

The hinged ramp employed to raise the terget is clamped to the
right hand rail et the starting end of the track. The ramp must be
positioned at least two feet from the end of the track so that in the
starting position the carriage is between the end of the track and the
ramp.

2. Operestor's Pit

The operator's pit may be of any design suited to the terrain,
within the specifications provided by D/A T™ 9=855. The target device
is operable from either end of the trench; the pit should therefore be
placed at the higher end to prevent its filling with surface water.
Field wire, laid from the pit to the control point, provides phone con~
trol of target operation.

3. MQPEX? System

The two pulleys for the motive system are mounted at each end
of the trench. The hande-cranked drive pulley is bolted to a wooden
{rame which {its across the pit opening facing the trench. The frame
is constructed so that it rests upon & sill on the ovottom of the trench
and extends acrnss the opening into the two side walls of the pit. Thus
the pulley is operable firom inside the pit.

The anchor pulley is mounted on a four-foot log, or other suitable
support, at the far end of the trench. At the end of the trench, slots
are dug into each of the two sidewalls to accommodate the log as it is
laid across the trench. The log crosses the trench epproximately at
the level of the rails and ie held in place by the stols dug in the

sldewalls. The return pulley is mounted in the middle of this log.

17 -




After both pulleys are installed, the cable is fed through the
pulleys and fastened to the two ends of the carriage. One end is fas-
tened directly; the other through a turnbuckle which provides slack
ad juntment.

D. Qperation

In the ready positicn the carriage is at the starting end of the
track witna the silhouette horizontal. Upon command from the control
point, the operator begins to drive the carriege along the track by
turaing his hand~crank. As the carrisge moves along the track, the
raising lever rides up the hinged remp. As the raising lever rides up
the ramp, the silhouette and opposite counterweight are rapidly rotated
ebout their common axle. This causes the silhouette to eppear suddenly.
aen tha lever reaches the top of the ramp, the spring-losded sear en-
genes “he latcehing leover, and locks the silhouette in the vertical posi-
tirn. The silhouett> remoins in this position, exposed to view, while
the crmriage traverses the track. As the carriage reaches the bumper
at the far end of the track, the sear is rotated out of position by the
trip-peg. Thus the locking mechanism is disengaged, and the silhouette
falls back to the horizontal position, disappearing frow view. To ready
the carriage for the next run, the direction of the carriage is reversed.
end it is returned to the starting end of the track, with the silhouette
horizontal. As the carriage nears the starting end of the track, the
relsing lever passes under the hinged ramp, cdisplacing it uwpward. After
the lever passes beyond the rarp, the ramp drops back into the inclined

posiiiom. At this point the device is ree’'y for the next run.

- 14 .
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The track assembly requires periodic iaspection for bolts loosened
by carriage-produced vibrations. An applicaticn of heavy oil on the
hinge of the ramp will reduce friction.

The various bearing surfaces on the carriage require heavy oil or
grephite lubrication.

Axie grease on the besring surfaces of the drive aud return pulleys
is the only lubricant necessary for the motive system. To prevent cable
stretching, the turnbuckle should be loosened wher. the device is not in
operation.

F. Modifications

As with the stationary device, time limitations prevented perfection
of the moving device. Accordingly, dev.lopment work is contiruing.

Major effort is eing directed toward incorporating the "killable"
characteristic of the stationary device, so that the moving tavget will
not only pop up end disappear, but will also fall when hit during its
run.

Murther work should also make remcte contrcl of the device possible.

- 15 -




Appendix A

DRAWINGS OF THE STATIONARY AND MOVING TARGET DEVICES
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FIGURE 3
MOVING TARGET DEVICE
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FIGURE 4

MOVING TARGET DEVICE

MECHANICAL DETAIL

SILHOUETTES

/\ .
/ ARGET STAKE

o~ TARGET
oy PLEEV ,
N TERET) /ﬁ\\\\\\\\\\ SRS

\'{

&/ TRACK
R e R\ CARRIAGE FRAME
: \
R RAISING LEVER

ul/l///// II I

LATCHING LEVY JsE AR
COUNTERWEIGHT




Appendix B

DRAWIIGS OF CIRCUITRY FOR THE STATIONARY TARGET DEVICE




N/O raising switch.

FIGURE 5

WIAING DIAGRa:

£EY

N/0 raising relay.

Pull raising solenoid,

N/O microswitch which is closed
when target is up.

N/C k11l r

N/O lowering switch.
N/O lowering relay.
Push lowering solenoid.

elay.

N/C kill switch.

TIL3 DIL.GRal: SHO S THE
COIPLETS WIATHG OF
PONCHY PuTu. IT INCLUDES
Tad A..0TE CONTROLS
NaCESSARY FUR INDIVIDUAL
OF&ZRATION OF Thi TaARGET.

H©

K
®

——
P S
—~.-r/fj~j—. LIS —_—
| 3 e oy —~
’ ® ?@g
..
R o /‘*L\—i———_—_
.s-—-/ — *——\\:
1;—-—-—-—-—-—-—-’1\-—«—-4»——{--—-———-"—-4—
== | o) |}
= A~
1 —— A"/.—-..-ﬂ




natitl Wi

i s s

REMCTE WIRES

FIGURE 6
SCHEMATIC
WIRING DIAGRAM

RAISING RELAY

REMOTE SWITCHES




T

FIGURE 7

DIAGRAM OF TWO TARGETS WIRED IN SERIES

Lowering
Relay

Lowering
Relay

6V,

i

LI LI

R

Relay

™

6V L]

|r

ST
Ralsing
Relay

Raising
Switch

Lowering
Switch




mtmw

Appendix €
COST ANALYSIS OF STATIONARY TARGET DEVICE

The one hundred target devices employed during TRAINFIRE I were made

by hand at the Armament Shop, Post Ordnance, Fort Benning, Georgia. It

is anticipated that producticu engineering will reduce the cost per unit.




PRODUCTION NOTES

(A Breakdown of the Cost of Production per Unit)

A. ELECTRICAL

1,
24
3
e
54
6.
7.

%
10,
11,
12,
13,
1,

L7 cosT
1118135 Switch, Delco Remy whe78 ea,
1912929 rlunger, Delc; temy .68 ea,
Solencid, rusher, 6V, 3A(hand.made) 4450 ea.
MR1iD, D.C. Relay, 6V, 4O ohm 347 22
KR5D, D,C. Relay, 6V, 4O ohm 2,00 ea,
I'LB~335, Mu-Switch «99 =a,
Switch, inertia (hand made) «25 ea,¥
Battery, Allstate Twelve, 6V

300 amp hour 3,95 ea.
Wire, Belden, 18 gauge 1,45 per 100!
Viire, Belden, 1 gauge 3,60 per 200!
Clip, battery, Mueller #24 o1l ea.
Clip, Muellcr, Pee "iee ilh5 .08 ea,
Lug, 3/8" 0L ea,
Lug, 3/16" 0L ea,

*Cost estimated,

B, STEEL AND IRON

2.

3.

L.

5.

1TE COST
1" x 1" x 1/8" angle iren $ ,0745 per |
14" x 15" x 1/8" ansle iron +1683 per !

1/8" x 85" x 18" mild steel plate
with 5/8" right angle bend 1,30 ea,

74 1b cylindrical casting with
center core finished to 21/32" 2,25 ea.

Cover, gulvunized iron 3.48 ea,

AROUNT
USED  IOTAL
1 ea, $le78
1 ea. 68
1 ea, L 50
1 ea, 347
2 ea, 4,00
1 ea. .99
1 ea. «25
1 ea. 8495
8! 012
8! 029
2 ea, 022
L ea. 32
1 ea, 01
1 ea. 0L
IOTAL $28,59
ANOUNT
1524 w ¢35
1om e
1 ea, 1.30
1 ea, Zel5
1 ea. Jeis




6, 1" diameter cold rolled round .27 pert 2+ .06
7. 5/3" diameter cold rolled round o113 per ! 255n o2k
8, 3/8" diameter cold rolled round <045 per ! 21 .01
9, %" diameter cold rolled round .02/, per ! 23 +OL
10, 5/8" diameter cold rolled hex-rod «05 per ! AL 01
11, 4" x 1" cold relled flat «03 per ! 13 ol
12, %" x 3" cold rolled flat oO4 per ' % of piece 3" x 3" 01
13, #" x 13" cold rolled flat .02 per ! 551 ok
14, #" x 5/8" cold rolled flat +02 peir ! 23 ,01
15, 1" x 3" coid rolled flat 002 per ! 5 3/ WL
16, 3/16" x 1 hot rolled flat 4034 per ! iR 01
17, 1/8" x 3" hot rolled flat 4058 per ! 51 .03
18, 16 gauge steel JOL1 per sq.! 33" x 3" 0L
TOTAL #8654
C. HARDWARE
— A400NT
113 005 TSED TOPL
1. 3/8" N.C. hex head cap screw,
1 2/L" long $ 02 ea, 1 ea, ¥ #02
2. 5/16" N,C, hex head cap screw,
3/L" long W02 ea, 1 ea. .02
3. %" N.C. hex head cap screw,
5/8'" long o02 ea, 2 ea. NeA
Lo %" N,F, hex head cap screw,
5/8" long <02 ea, 8 ea, o16
5, " N.C, allen screw, i" long 005 ez, 5 ea, .03

6, 6-32 MN.C. round head muchine screw
1" long <02 ea, 2 ea. 04

7., 6=32 K.C, round head macinine screw
_" long «02 ea, 2 ea, 04

g8, v N.C, vins nut 015 ca. 2 ea, .03




9
10,

12,
13,
;.
15,
16,
17,
18,

ITEN
31 N.F, castle mt

6~32 nut, ¥.C. plus shakeproof
washer to fit

im lock washer

3/16" x 1" cotter pin
1/8" x 3/4" cotter pin
1/16" x 1" cotter pin
#3 tapered pin, 13" long
Spring, screen door
Spring, lasch resvrn

Grommet, rubber, to fit 3/8" hole

D. MISCELLANEOUS

1.
24
3.
be
Se
b,

| 7.

ITEM
Solder

welding rod, 3/16" diameter

Silhouette target, E type Cardioard
Stake, wocd, 23/16" x 11/26" x 24"

Staples, Bostich, 5/8" long
Paint, 0,D,

Shellac, clear

#Eatimate of amount used,

COST

+015 ea,

<03 ea.
«C05 ea,
<003 ea,
005 ea,
<0009 ea.
005 ea,
«10 ea,
0L ea,

«CL ea,

COST

$1438 per 1b,

+14 per 1b,
02 ea,
+11 ea,

50 per M

6,00 per zal,
L 425 per gal,

AMOUNT
USED

1l ea,

1/10 ea,
1 ea,

2 es,

I0T4L
USED

1/30 1b,#
1% 1bs,

1 ea.

1l ea,

10 ea,
1/40 gal,#
1/50 gal,*

TOTAL

¢ .02

218
06
01
02
01
«02
0L
o1
02

W oTh

3
3
&

|

v 05
19
02

01
15
«08

$ 61




E.

F.

LABCH
——c’,

HOURS LABOR PER TARGET AVERAGE HOURLY WAGE
18049 $ 2.18

TOTALS  (Cost per target, a1l items included)

Electrical
Steel and iron
Hardware
Miscellaneous

Labor

TOTAL

P 28059
845k
oTh
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Append.ix D

PROPOSED MODTFICATIONS OF THE STATIONARY TARGET DEVICE

A. Structural and Mechanical Components

1. Ceneral
Consolidation of parts would allow reduction in the size of the
device and make it sturdier and easier to carry. A handle placed at
the center of balaace would also be desirable.

2. Franxe

In order to overcome an axle bind which occurs in the present
model when the frame sits on unever ground, the frame should be more
rigid.

3. Axle

To reduce binding the axle should be shorter. In order to
achiieve balance with the smallest possible counterwelght, it is desir-
eble tc reduce weight where possible and to make the counterweight shaft
as long as frame construction will allow.

‘. Plate

Consolidation of parts within the requirement of accessibility

for easy repair would reduce the size of the plate.
5. Cover

The box cover should be a watertight, dustprcof conteiner, tor

protection of the enclosed parts.

6. Stop Mechanisn

The %ox cover should enclose this part, to prevent fouling vy




L

twigs, dirt, and mud.

T. Counterweight

The present weight is too heavy to counterbalance an F silhou-
ette. An optimel welght for both E and F silhouettes should be deter-
mined.

The design of the thumb-screw adjustment, not always relisble, should
be improved.

B. Electrical Components

1. General
All parte should be selected to fit the characteristics of +he
circuit. At present the margin of effective operation appears to be too
narrow. Parts should be water resistant and durable.

2. Plate Micro Switch

The micro switch should be made waterproof and dustproof.
3. Battery
Bottery power has been proven to be most satisfactory. The
relative merits of 6-volt and 12-volt systems should be investigated.
L. Kill switch
Since the kill switch is so sensitive and susceptible to damage,
it shruld be a sealed unit requiring no field adjustment.

5. Raising Circuit

In the present model the remote raising switch must be held
closed until the raised terget has stopped vibrating because this vibra-
tion activates the kill switch. A delayed-release relay would function

more efriciently than t.is manual control.
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6. Kill Circuit
If this circuit were made a holding circuit, a momentary break
of the kill switch would deliver a steady current to the lowering sole-

noid instead of a short pulse.

iy




