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Application June 27, 1950, Serial No. 170,590
(CL 89—43)

18 Claims.

This invention relates to a device for testing
the accuracy of firearms and has particular ap-
plication to the final inspection testing of fin-
ished newly manufactured firearms.

As the final stage in the functional testing of
finished firearms, particularly rifles, it is desir-
able to fire a number of rounds of ammunition
to determine that the arm will shoot accurately
anrd consistently. Any functional defect in bar-
rel, action, or stock will usually be reflected in
the size of the group such shots make upon a
target. When accuracy shooting is done by a
human shooter, many errors and inconsistencies
enter the picture. Being human, the shooter is
subject to fatigue and as he becomes fatigued
both his judgment and his shooting ability are
lessened. Particularly with high power center-
fire rifles, an accuracy shooter must be limited
to firing not more than about ten tests an hour
or his work will be absolutely unreliable.

Human errors in shooting have also reguired
many rounds of firing before significant results
could be obtained to serve as a guide for gun
and ammunition designers in standardizing gm-
munition characteristics and in studying the ef-
fect of design changes, of barrel vibrations, and
the influence of the bedding of a rifle in the gun
stock.

Previous attemps to eliminate the human fac-
tor have all been doomed by the fact that the
mechanical rests utilized introduced their own
errors due to the method of clamping the arm
and, in all cases, the machine rest shooting
characteristics of a rifle were radically different
from the characteristics noted when fired in the
normal way, As a result, human shooters have
usually been used for accuracy testing of finished
rifies.

By reason of the difference in human and
prior machine rest shooting characteristics, it
has also been the usual practice for an expert
shot to fire a number of shots and appropriately
adjust the sights to make the point of impact
and the line of sight coincide. A shooting rest
in which a gun might be supported and fired
without shifting its normal point of impact
would obviously permit the gun to be fired for
five to ten rounds to establish the center of im-
pact of its normal group, and with the rifle still
so held the sights might be adjusted to cause
the line of sight to pass through the center of
the normal group.

The object of this invention is to produce a
firearm testing device into which a firearm may
be inserted and in which it may be fired repeat-
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2
edly without shifting in the device and without
requiring re-aiming.

It is a further object of this invention to pro-
duce a firearm testing device in which a firearm
may be fired with results and grouping charac-
teristics practically identical with those which
will be secured by the best human shooters in
the best physical condition.

An additional object which is practically a
prerequisite to the attainment of the other ob-
jectives is the provision of such a device which
does not subject the firearm to any unusual
stresses or strains which might tend to distort or
even fracture gun stocks or tend to cause the
firearm to shift in its supports.

I contemplate that these objectives may be best
achieved by clamping the gun at butistock and
fore-end rigidly to a light weight rigid frame
which is supported for recoiling movement upon
balls rolling in V-tracks. During the period in
which the bullet is passing through the barrel
the recoil of this frame is opposed only by the
forces of inertig and friction. Thereafter, the
frame is gradually decelerated and returned to
its original position.

The exact nature of the invention as well as
other objects and advantages thereof will more
clearly appear from consideration of the follow-
ing specification, referring to the attached draw-
ings in which:

Fig. 1 is a top plan view of my device.

Fig. 2 is a vertical longitudinal sectional view
taken on the line 2—2 of Fig. 1.

Fig. 3 is a partial front end elevational view.

Fig. 4 is a partial vertical cross-sectional view
on the line 4—4 of Fig. 2.

Fig. 5 is a side elevational view of the recoil-
ing frame.

Fig. 6 is a schematic drawing of the electrical
and pneumatic circuits employed.

Fig. 7 is a schematic drawing of the electrical
circuit of a suitable time delay relay.

Fig. 8 is a partial cross-sectional view on the
line 8—8 of Fig. 4.

Referring to the drawings by characters of
reference, it may be seen that my invention com-
prises a recoiling frame 1, shown in PFig. 5, gen-
erally of channel form, in which a firearm may
be received. At the forward end of the frame
a pair of plates 2 and 3 are supported to define
a V-channel in which the fore-end may rest.
Toward the rear end of the channel a socket 4
is arranged to receive g V-block 5 in which the
lower face of the buttstock may rest. . To assist
in accommodating various gun medels, several
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blocks 5 of different height may be provided. A
cross plate 6 provides an abutment for the butt-
stock of the firearm and a top V-block T is pro-
vided to engage the upper face of the buttstock.
Preferably, each of the gun engaging surfaces is
provided with a firm slightly resilient pad, not
shown, which will not mar any surface with
which it comes in coritact.

To assist in initially positioning the firearm
in engagement with the cross plate 6, a spring-
urged plunger 18 is mounted. in the frame ( in
position to engage the forward face of the trig-
ger guard as the arm is placed in the frame and
exerts a spring force urging the butt plate of the
arm into engagement with the abutment plate 6.

The top V-block T must be mounted in such
a fashion that it can accommodate ifself readily
to variations in the contour of the upper surface
of the stock but must be rigidly supported against
lateral shifting. One means of providing this
support is to rigidly attach the V-block T to a
cylindrical block 8 4which is snugly received in a
bearing Llock 0 and confined thefein by side
plates |1 engaging the side faces of the block 8.
The V-block is therefore free to Have limited ro-
tation about the axis of the block § but has no
freedom for moverient parallel to that axis. In
turn, the assembly of bearmg block 10 and side
whicH is prov1ded with dependlng lezs 13 in each
of Which g groove 14 Has been formed and ac-
curately fitted to etigage blocks 15 mounted on
the edges of the fratiie I. By thiese means the

V-block 1 is supported against aily lateral move-
ment relative to the frarme.

The V:bloék 1 is clarmped dowhn upon the stock
by any coniveniént imeans which is adjustable for
moderate Variations in height. A convenient
means has beén fouiid to be a quick release toggle
clamp comprising an arii 17 swingably mounted
on the fférﬁe 'l é,i'ld carrying a sciéw I8 which

saddle 12. A clamplng lever 19 i3 also swihg-
ably mounted on the frame | and is cornected
by a toggle 20 to the arm 1. As thé clamiping
arm T approaches the horizohtdl position, the
toggle 29 goes through a certér positicn and
comes to rest with the stop 21 eligaging the up-
per surface of the arm {71 just over ceitéer. In
this position the toggle cannot bé Feverséd by
upward fofcé applied to the atm (1. In tse, the
lever 19 may beé brought forward and the screw
18 adjusted to stOp free motion of the léver just
before the toggle goés through center. Further
moverment of the levet then applies an additional
force-to compress the pads in the jaws of the V-
block and rigidly clamp the buttstock.

It will be noted that all standard buttstock
shapes taper to the front in a side elevational
view. Thus, any force tending to move the butt-
stock forward in the frame exeérts a wedging
force upon the claitiped V-blocks and tightens
the effective gtip.

To secure the fore-end in the V-channel de-
fined by plateés 2 and 3, & pair of air clamps 22
are mounted on the edge of the frame I. In
effect, these air clamps are small, spring returned
air motors each provided with a plunger 23 with
a suitably padded tip arranged to engage the edge
of the forestock of a fitearm. Preferably, air
pressure will be applied to these cylinders from
any convenient source under the control of an
electrically operated valve 70. Conveiniently, the
valve may be contiolled by a micro-switch 71
mounted on the atm 171 and shifted by complé-
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tion of the over-center motion of the toggle into
position to actuate the air clamps. The opera-
tion of the air and electrical systems will be more
fully described in a later discussion of Fig. 6. For
the present, it will suffice to note that the air
clamps in conjunction with the buttstock clamps
provide a means of rigidly clamping the gun
stock at the normal grippihg poirts and without
distorting the stock or exerting any other force
upon the barrel or receiver which could tend to
vary the normal shooting characteristics of the
firearm.

Beneath the forward end of the frame i, a
pair of hardened and accurately ground steel
piates 26 aré mounted to define a V-track sub-
stantally parallel to the line in which the barrel
of the fireafm is siipported.

At the rear end of the frame | a pair of cross
bars 27 are secured and rigidly braced to the
frame. At the left hand end of the cross bars 27
a pair of hardened and accurately ground steel
plates 28 are mounted to define a V-track paral=
1el to that formed by the plates 26. At the right
hand end of the Cross bars 21 a hardened and
ground flat plate 25 is mounted in parallel rela-,
tion to the V= tlack formed by plates 28. The
two V-tracks and the flat plate are alranged to
ride on steel balls which are supported in a base
frame to be next deecnbed

The base frame 39 is formed as r1°1dly as pos=~
sible and may havé as 4 foundatlon a. pair of
channels 81 and 32 mounted back-to-baék to
form an I-beam section whlch is prov1ded with
a pair of angularly braced cross bars 83. . Braced
stanch_ions 33a extend upwardly from the cross

bars 33 and at the upper ends of the stanchions
two pairs of hardened atid ground steel plates 34
are rigidly mounted to deﬁne 4 pair of paraliel V-
tracks. Blocks 35 are provided to close the ends
of each of the V-tracks and to serve as 11_nnt stops
for the rolling movement of steel balls placed
therein. » . _

At the front end of the base frame 30 another
pair of hardened and ground steel plates 36 are
rigidly mounted to define a third v=track. parallel
with those just described. This track is closed
at the rear end by an abutment block 37 and at
the front end by a similar block 38 on which there
is mounted g pﬂrmanent magnet 39 arranged to
engage the ball in the track and releasably retain
it in its foremost posmon

Steel balls 46, 41, atid 42 are placed inh the tracks
of the base frame 30 and the top frame i is placed
theteon with its V=tracks and one fat track riding
ot 'top of the balls. The rear end of the abutment
block 37 serves as a stop to limit forward move-
ment, of the top frame by engagement with an
abutment 43 formed on the depending portion of
the top frame. In the normal forward position of
the top frame the abiitient 45 is in engagemment
with the block 31 and each ball is in the forward
end of its track, the ball 48 being retamed in that
position by the magnet 39. At any normal angles
of inclination there Wwill be sufficient frictional
resistance to slippage of the uppér frame oh the
ball 49 to prevent di splacément of the upper
frame.

At the extreme rearward position 2 large rub-
ber bumper 44 is posmoned to absorb the itapact
in éase of an over=travel ¢f the top frame under
the forces of firing extremely hbavy Toads.

An electrical solenoid 4B is posmoned in the
lower portion of the. top frame and by meéans of a
link 46 and lever 41 prov1des 3 movable mounting
fot & Din 48 which may be inserted in front of a
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gun trigger after the gun has been clamped in the
upper frame. Obviously, energization of the
solenoid will serve to pull the trigger and fire the
gun, after which the spring 49 will reposition the
pin clear of the trigger. The solenoid may be
energized by appropriate means to be later de-
scribed.

For testing the low and medium powered rifles
it is unnecessary to provide any means to de-
celerate the top frame as the forces of friction
and inertia will readily absorb the recoil. Rifles
of such calibers as .22 Hornet, .222 Remington,
and .257 Remington-Roberts may be so tested.
Upon firing, the normal forces of recoil tend to
move the top frame rearwardly and, for a small
fraction of an inch, it will usually slide over the
balls. Thereafter, the balls commence to roll and
the ball 40, as soon as it rotates at all, pulls loose
from the magnet. As a result of the sliding
movement over the balls, they will reach their
stops first when the top frame is returned, man-
ually or otherwise, to its normal forward position.
The top frame should be caused to slide back to
its original position in engagement with the stop
abutment 37.

To insure that the top frame is always in the
same position upon firing, a switch 58 may be
mounted on the lower frame with its actuating
plunger 51 in position to be engaged by a cam
block 52 supported on the top frame. If this
switch is wired in series with the firing solenoid
and is closed only when the plunger is depressed,
it will be impossible to fire from any other than
the foremost position.

For all the higher powered loads, it is essen-
tial to provide means in addition to the rubber
block to decelerate the upper frame. For arms
of any power it is convenient to have automatic
means to return the top frame to its correct posi-
tion after each shot is fired. These means can
readily be combined in one unit by the utilization
of a double acting air motor 53 positioned, pref-
erably, in axial alignment with the barrel of a
firearm clamped in the frame with the piston rod
54 arranged to impinge upon a plate 55 supported
on the top frame.

In the preferable operating cycle the air motor
will be started rearwardly slightly before the gun
is fired and will continue to move rearwardly at a
rate which is less than the normal recoil velocity
of the firearm. Thus, the firearm which is ac-
celerating rearwardly will overtake the air motor
and in attempting to accelerate the air motor will
dissipate much of the recoil energy, permitting a

smooth shockless deceleration of the top frame.

After the assembly reaches its rearmost position
the air motor is reversed, returning the top frame
to its normal forward position and holding it
there by air pressure until just prior to the actu-
ation of the firing solenoid for another shot. In
either direction of motion the air motor is driven
by air pressure acting on one face of the piston
and the velocity attained is determined by the
rate at which trapped air is released from the
space behind the piston. The timing of the mo-
tion of the air motor is controlled by electrical
circuit means which will be described in more de-
tail by reference to Fig. 6. s

In regard to the general features of mechanical
construction, it is of importance that all units
be as rigid as possible and that the weight of the
recoiling upper frame be reduced to the absolute
minimum. This latter end can be achieved by
utilizing aluminum as the material of construc-
tion, all of the lightly stressed areas being skel-
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6

etonized to the maximum extent possible. A
welded construction of built-up plate and channel
sections is a convenient and ecconomical me-
chanical form.

Although the recoil forces are resisted in di-
rect line with the barrel, there appears to be an
occasional tendency to muzzle jump with some
arms which may tend to rock the upper frame
about the balls on which it rolls. This tendency
may be kept under control by mounting guard
rails 56, 57, 58, and 59 on the upper frame and
securing over each rail a roller bearing 60 fixed-
ly mounted on the lower frame.

As has been noted, the lower frame should be
made as rigidly as possible and the weight of
this frame is immadterial except from a standpoint
of ability to move it around. For a factory in-
stallation, it may be very heavy and should pref-
erably be mounted with capacity for positioning
in elevation, azimuth, and height above the floor
or relative to the opening into a shooting range.
Conveniently, it may be mounted upon a machine
base having the type of controls and adjustments
typical of industrial planers, radial drill presses,
or some types of millers or grinders. Details of
such a mounting are not disclosed for they form
no part of the present invention.

Referring now to the air-electric circuits
shown in Fig. 6, a brief functional review of the
end to be accomplished may aid in understanding
the detailed wiring diagram.

To insure that the operator must have his
hands and body in a safe position, it is desirable
to provide a suitably located operating station
with two operating buttons 61 so spaced that
the operator must use one hand for each button.
Pushing these buttons should initiate the action
of all electrical circuit elements and should lock
in the ecircuit for the normal duration of the
operating cycle through the agency of time delay
relay 62 and contactor 63. Operation of the
buttons should also immediately start the piston
rod 54 to moving rearwardly. After a short time
delay, approximately 149 of a second, the firing
solenoid 45 should be actuated by time delay
relay 64 and after the arm has fired and the top
frame has reached its rearmost position, the air
motor may be reversed and returned by means
including time delay relay 65 and double acting
valve 66. In the event of a hangfire or misfire,
time delay relay 67 is arranged to take control
of the air motor and return the piston rod 54
to prevent a completely free recoil of the top
frame. A switch 68 mounted on the lower frame
and actuated by a cam 69 on the top frame is
arranged to shift the control function from
relay 67 to 65 when the gun fires and the top
frame recoils.

The switch 50 previously referred to is wired
in series with the firing solenoid 45 to prevent
firing in case the top frame is in any other than
its correct position.

To insure that the unit will not ke operated
without adequate air pressure, an automatic
pressure switch 69 is arranged in the airline and
contrels the supply of power to all units.

The air clamps 22 on the forestock are actuated
by a solenoid operated valve 10 which is energized
as a result of closing the switch 71 when the
buttstock clamp 19 is closed. As a further safety
feature, an automatic air switch 712 is attached
to the air line reaching the air clamps and this
switch is arranged in series with the push but-
tons 61 to insure that the operating cycle will nof

‘be initiated unless all of the clamps are closed.
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" ConSidering the air=electric circuits in more -

detail, it may be noted that each of the time de=
lay relays 62, 64, 65, and 67, may be of similar
type selected or adjustable to secure the proper
time delay for the particular operation. General
Electriec vacuum tube time delay relays, type
CR~7504-A3, have proven to be highly satisfac-
tory but could be replaced by any othér conven-
ient delay device ¢apable of operating a .single
pole double throw set of contacts at a definite
predetermined interval of time after the applica-
tion of power to an initiating cireuit. In Fig. 6
no attempt has been made to show the internal
connections of the units; however, it may be
noted that power to actuate the electronic ele=
ments is applied from the line through terminals
B and C and that the connection of terminal A
to terminal B through an external circuit initi-
ates the timing opeération. .Atf the end of the pre-
determined time period the electronic.relay func=
tions to throw a contact arm on terminal D from
the contact E with which. it is normally closed
to the normally open contact ¥. Fig. 7 is a wir=
ing diagram of one of several appropriate types
of time delay relays. All:four units may be iden<
tical as to basic construction but. their function=
ing in the eircuit requires accurately fixed timing
in appropriate units. In an illustrative installa-
tion, relay 62 has had a fime delay of 1.4 seconds;
relay 64—a delay of 0.1 second; relay 65—a delay
of 0.8 second; and relay 61—4 delay of 0.4 second.

For convenience :in understanding the opera-
tion of the time delay relays shown in Fig. 6,
reference may be made to Fig. 7 which shows in
simplified form the electrical eircuit of a typical
time delay relay corresponding generally to the
General Electri¢ device above mentioned. The
letters A; B, C, D, E, and F identify terminals
having the same functions as those similarly
identified in Fig. 6. When terminal A is not con=
nected to terminal B through an external eircuit,
the cathode of triode tube 13 is connected to ter-
minal C through the resistor T4. Capacitor 15
then charges with theé polarity shown, by means

of the grid current, to the peak of the voltage.

between terminal .C and the movablé contact. of
adjusting potentiometer 76.

When the external circuit between terminals
A and B is closed, the eathode of tube 13 is con-
nected directly to terminal B. The voltage at the
grid of tube 13 then represents the summation of

the A. C. voltage hetween terminal B and the

movable contact of the potentiometer 16 and the
direct current voltage to which condenser 15 is
charged. When the external circuit is closed, the
direct current voltage will always be greater than
the alternating current voltage and the tube will
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not initially carry a current in its plate eircuit.

The capacitor 715, however, immediately coim-
mences to discharge through resistor 1T and after
a definite time determined by the time ¢onstatt of
the combination of resistor 17 and ¢apacitor 15,
the direct current voltage at the grid falls below
the alternating current voltage and the tube
commences to pass current during every positive
half cycle. The voltage levels, and hence, the
time delay characteristics, may be adjusted. over
fairly wide limits by the potentiemeter 16. The
time intervals may be furthet increased by the
use of a larger capacitor 75 or by éonnecting
another capacitor in parallel therewith. Simi-
larly, the substitution of a resistor 17 of less re-
sistance or the connection of another resistor in
parallel with 71 will decrease the time delay.

- As'soon ag the tube 13 commeénces to pags eur-
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rent, that current will pass through relay ¢oil 18
and switch the movable contact on terminal D
from terminal E and connect it to terminal F.
The capacitor 19 supplies current to keep the
relay from chattering during those half cycles
of the alternating supply voltage in which the
tube does not pass current.

Opening the external circuit between terminals
A and B after the completion of the timing oper-
ation will reset the relay, returning the contacts
to their original position and recharging the con-
denser 785.

In g general review of the operation of the
system, it may be noted that the initial supply
of air pressure actuates the air switch 69 and
supplies power to all units. Affer a short delay
determined by the warm-up chaiacteristics -of
the relay tubés and the charging time of the con=
densers in the delay units, the rest is ready to
function.

A firearm for testing may be placed in the rest
with the forearm lying in the V formed by plates
2 and 3 and with the butt plate held back against
abutment § by the plunger 16. The stoék may
then be firmly seated in V-block 5 and the clamp
19 swung over to draw upper block T down into
contact with the upper edge of the stock. The
mounting of these V-blocks insures the accurate
placement and secure retention .of the gun stock.
When the clamp 8 is thrown over center into
locking position, the microswiteh Ti is actuated
to complete the circuit through the solenoid of
air valve 70 and the fore-end clanips 22 are oper-
ated. At the same time, the application of air
to clamps 22 also operates an air switchh 12 to
close one gap in the firing eircuit.

It will be recalled that the ai¥ motor 53 will be
holding the top frame forward with the abut-
ment 43 in engagement with the stop block 87
and that both top frame switches 59 and 68 will
be in their normal positions a5 shown in Fig. 6..
When both push buttons 61 have been pressed
down, it will be noted that the external c¢ircuit for
operating each of the relays will be ¢losed and
their timing cycles initiated. At the saime time,
a circuit is completed through the normally élosed
contact of time delay relay 62 and the ¢oil of in~

‘terlock relay €3 to close a circuit around the push

buttons and maintain the firitipg circuit elosed
until time delay relay €2 times oiit; thus pérmit-
ting theé operator to release the buttons without
disrupting operations.

Another immediate effect of the closing of the
firing eircuit is the completion of a ¢ircuit through
micro-switch €8 and the normally closed contacts
of time delay relay 67 to the air motor reversing
coi]l 80 of valve 68 controlling the air motor 53.
The piston rod 54 immediately withdraws from
engagement with the top frame and tréivels at a
velocity determined by the rate of esecape of
trapped air through the bleeder valve 8I. Al=
though the top frame is no longer supported in its
forward position by the biston rod 54, it will be
retained there at any normal angle of é&lévation
by friction with the ball 40 which is gripped by
magnet §9.

Since the top frame-is thus retained il its for-
ward position, the micro~-switch 50 in the firing
eireuit will remain closed. Wheti the tifme delay
relay 64 tirmes out at about 0.1 sécond, a circuit
will be elosed through contacts D and ¥, solenoid
45, and switch 50 to pull the trigger and fire the
gun. As the gun fires the forces of recoil ac-
celergte the top frame rearwardly and thé initial
phdse. of this accelération is at a rate which
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usually causes the frame to slide a short distance
before the balls commence {o rotate. The high
powered loads will cause the top frame to recoil
at a faster rate than the normal rate of the air
motor and the piston rod will be overtaken.

In the event that either firearm or ammunition
is defective and hangfire is encountered, it is
preferable not to allow the top frame to recoil
without opposition after the air motor has sub-
stantially completed its rearward excursion. Ac-
cordingly, it is the function of the time delay
relay 67 to return the air motor before it reaches
the rear limit of its movement in the event that
the arm has not fired by the time 0.4 second has
elapsed. Switch 68 remains in the position shown
in Fig. 6 until the top frame has recoiled and
when time delay relay 67 times out a circuit is
completed through contacts D and F thereof to
the actuating coil 82 of the air valve 66. This
action reverses the air motor and it is returned
by air pressure at a rate determined by the set-
ting of bleeder valve 83.

If the arm fires normally and the top frame
recoils the micro-switch 68 will transfer control of
the air motor from time delay relay 67 to time de-
lay relay 65 which does not time out until sub-
stantially 0.8 second has elapsed. In thislength of
time the top frame and the air motor under the
combined urging of compressed air and the recoil
forces of the top frame will have reached a rear-
most position and come to rest. When relay €5
times out tha air motor will be reversed to re-
turn air motor and carriage to a norma] for-
ward position. Valve 66 is preferably not of a
spring return type and, hence, will remain in
either position, after one coil has been de-ener-
gized, until the opposite coil is energized. This
insures that the operation of switch 68, although
occurring in mid stroke of the air motor, does
not interfere with the smooth movement thereof.

Relay 62 preferably is adjusted to time out
just after the top frame has been returned to
forward position and releases the interlock relay
63, thus opening the by-pass around the firing
buttons and resetting all relays. Since the valve
66 remains in the position to which it was last
drawn, the air motor will continue to press the
top frame forwardly against the stop block 37.
It has already been noted that the top frame
usually slides rearwardly on the balls before they
commence to roll. As a result, when the top
frame returns toward its forward position the'
balls reach their stops before the top frame does
and the final forward movement of the top frams
is & sliding movement. Thus, the return of the
top frame to its identical starting position is not
influenced by the possibility that foreign material
may have accumulated on a face of a ball stop
and prevented the ball from reaching its identical
position. The only other possibilities of a non-
identical firing position are practically ruled out
by the fact that the balls have virtually line con-
tact with the V-tracks in which they roll and are
therefore self-cleaning; and by the fact that

the clamps retain the arm against any shifting *

in the top frame.

After the gun has been clamped in the mount
it may be fired as described above for as many
rounds as desired, appropriate adiustments of
the azimuth and elevation of the rest being made
to center the group in the desired impact area.
Generally, one round will suffice for initial lo-
cation of the point of impact and four to ten
rounds will conclusively establish the inherent
grouping characteristic of the arm. If a rifle is
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found to have a satisfactory grouping character-
istic, the alignment of its sights with the ob-
served point of impact may be checked and, if
necessary, corrected without removing the rifle
from the mount.

While I have quite specifically illustrated and
described a preferred embodiment of my inven-
tion, it will be obvious that variations may be
made therein without departing from the spirit,
of my invention. For an exact statement of the
limits thereon, reference may be had to the ap-
pended claims.

I claim:

1. A machine rest for firearm testing compris-
ing in combination a framework; means to clamp
a firearm to said framework; a mounting for said
framework including a track; rollable means en-
gaged between said framework and said track
supporting the framework with capacity for re-
coil from a predetermined starting position rela-
tive to said mounting; means to return said
framework to said starting position after com-
pletion of said recoil; and electrical control
means for said return means arranged to render
said return means inoperative to cppose recoil
of said framework at the instant of firing and
during a free recoil period thereafter at least
equalling in time duration the time required for
a projectile fired from a firearm clamped to said
framework to pass through the barrel of said
firearm.

2. A machine rest according to claim 1, said
clamping means being constructed and arranged
to engage the buttstock and forestoek of the fire-
arm without contacting or straining the barrel of
said firearm.

3. A machine rest according to claim 2, said
framework and said mounting therefor being
provided with opposed, parallel, cooperating
tracks and with spherical balls received in said
tracks upcn which said framework is rollably
supported.

4. A machine rest according to claim 3, and
means associated with said mounting to decel-
erate and stop the free recoil of said framework
after a projectile has passed through the barrel
of the firearm.

5. A machine rest according to claim 4, said
decelerating means incorporating a pneumatic
cylinder, an exhaust outlet from said eylinder, a
restricted orifice limiting the escape of air
through said exhaust outlet from said cylinder, a
piston reciprocable in said cylinder, and control
means arranged to position said piston where it
will be out of contact with said framework at the
instant of firing and during said free recoil pe-
riod and engaged by said framework at the con-
clusicn of free recoil thereof and thereby pro-
pelled into said cylinder to compress the air there-
in and to force same through said restricted ori-
fice.

€. A machine rest according to claim 5, includ-
ing in addition a scurce of air under pressure and
control valve means asscciated with said pneu-
matic cylinder arranged to close said exhaust out-
let after said framework has recoiled and to ad-
mit air from said source into said cylinder to im-
part a counter recoil movement fo said piston
and thereby to return said framework to said pre-
determined starting position.

7. A machine rest gccording to claim 6 in which
said pneumatic cylinder is a double action cylin-
der and in which said control valve means is con-

"% strueted and arranged for positioning to admit
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air from said source to move said piston in either
direction; an operator for the control valve;
means arranged to initiate an operating cycle by
positioning said valve to move said piston in re-
coiling direction; and firing means mounted on
said framework constructed and arranged to fire
a firearm clamped to said framework only after
said piston has started to. move in the recoiling
direction. .

8. A machine rest according to claim 7, includ-
ing time delay switching means arranged to be
started by a manual operation and electrical op-
erators for said control valve and said fiting
means, said switching means being constructed
and arranged to energize said valve operator for
positioning said valve means to move said piston
in recoiling direction as soon as said switching
means is manually started, thereafter to energize
the operator for said firing means, and thereafter
to energize the said valve operator for positioning
said valve means to reverse said piston and there-
by to return said framework to the predetermined
starting position. )

9. A machine rest according to claim 8, includ-
ing an electric switch element in series relation
with the operator for said firing means, said
switch element being so positioned and arranged
relative to said framework and said mounting as
to inbterrupt the circuit to the operator for said
firing means except when said framework is in
the predetermined starting position.

10. A machine rest according to claim 9; in-
cluding means arranged to prevent manual start-
ing of said time delay switching means unless
said means for clamping a firearm to said frame-
work is fully operative.

11. A machine rest according to claim 10, in-
cluding a switch operated by recoil of said frame-
work from the starting position and an auxiliary
time delay switching means arranged to be dis-
ghled by operation of said switch and arranged to
energize said valve operator for positioning said
valve means to reverse said piston if the frame-
work does not recoil in response to firing of the
firearm immediately after the operator for said
firing means has been energized.

12. A machine rest for firearm testing com-
prising in combination a light weight rigid frame-
work; means defining a V-groove in said frame-
work arranged to receive the forestock of a fire~
arm: clamping means arranged 10 engage the
forestock of a firearm to retain same in said
v-groove; abutment means in said framework
arranged to be engaged by the buttplate of a fire-
arm; opposed V-block means mounted in the
framework and arranged to have clamping en-
sagement with the upper and lower edges of the
buttstock of a firearm; mounting means arranged
to accurately position said framework in a pre-
determined position in which a firearm engaged
therein may be fired; means arranged to accu-
rately return said framework to said predeter-
mined position after each time a firearm may be
fired therein, and control means arranged to
render said return means inoperative to oppose
recoil of said framework at the instant of firing
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13, A machine rest according to claim 12, said
mournting means being provided with a plurality
of substantially mutually parallel - V-groove
tracks; spherical balls received in said tracks for
rolling' movement therein; and cooperating op-
posed tracks on said framework adapted to be
rollingly supported on said balls.

14. A machine rest according to claim 13, and a
magnetic retaining device on said mounting ar-
ranged to releasable retain at least one of said
balls in a position in the track corresponding to
said predetermined position.

15. A machine rest according to claim 14, and
pneumatic buffer means on said mounting ar-
ranged to be engaged by said framework during
recoiling movement thereof and to decelerate and
stop’ such movement.

16. A machine rest according to claim 15, a
source of air under pressure; and pneumatic pis-
ton means operated by said air under pressure
arranged to return said framework to said pre-
determined position after recoiling movement
thereof.

17. A machine rest according to claim 16, said
prieumatic buffer and said pneumatic piston
means being combined in a single pneumatic cyl~
inder mounted on said mounting means and pro-
vided with a piston arranged to be engaged by
said framework: and valve means arranged to se-
lectively restrict the escape of air from said cyl-
inder during recoil of said framework and the
piston engaged thereby or to admit air from said
source into said cylinder to return said piston and
said framework to said predetermined position.

18. A machine rest for firearm testing includ~-
ing in combination a framework arranged to sup-
port a firearm; mounting means for said frame-
work arranged to support and guide said frame-
work during recoil thereof in response to the fir-
inig of & firearm supported thereon; a decelerat-
ing piston arrarnged to be engaged by and to
yieldably oppose recoil of said framework; means
to initiate recoil movement of said decelerating
piston at a rate less than the normal recoil veloc-
ity of the framework; and means on the frame-
work to fire a firearm supported thereon after
recoiling movement of the decelerating piston has
been started.

. WAYNE E. LEEK.
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