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UNITED STATES

PaTENT OFFICE.

JOHN KLEIN, JOHN N. SHANNON, AND FRANK FOSHEE, OF DESLOGE,
MISSOURI, ASSIGNORS, BY DIRECT AND MESNE ASSIGNMENTS, TO
SAID KLEIN, PAUL A. FUSZ, OF GRANITE, MONTANA, AND CHARLES
D. McLURE, OF ST. LOUIS, MISSOURI.

AIR-MOTOR.

SPECIFICATION forming part of Letters Patent No. 686,087, dated November 5, 1901.
Application filed February 25, 1901, Serial No, 48,667, (No model.)

To all whom it may concern: ‘

Beit known that we, JouN KLEIN, JOHN N.
SHANNON, and FRANK FOSHEE, of the city of
Desloge, St. Francois county, State of Missouri,
have invented certain new and useful Im-
provementsin Air-Motors,of which the follow-
ing is a full, clear, and exact description, ref-
erence being had to the accompanying draw-
ings, forming a part hereof,

This invention relates to air-motors; and it
consists of the novel construction, combina-
tion, and arrangement of parts hereinafter
shown, described, and claimed.

The object of this invention is to provide
an improved air-motor having an impulsive
action in which the piston is moved by the
pressure of the air within a main or primary
cylinder and is stopped suddenly and started

- on the return stroke by a secondary or cush-
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ion cylinder having less capacity than the
main eylinder and in which the air is com-
pressed to act as a cushion to both stop and
return the piston the moment it has traveled
the fuil stroke and the air is permitted to
pass out of the main cylinder through an ex-
haust.

Another object is to provide a motor of the
class mentioned having a main and a second-
ary cylinder and a single piston-rod project-
ing through both of them, with a separate
piston-head for each oylinder and an adjust-
able end for one of the cylinders, whereby it
may be lengthened or shortened, thereby in-
creasing or diminishing the length of the pis-
ton-stroke. The construction of this motor
involves two adjacent cylinders having a sin-
gle piston-rod extending through both. These
cylinders are of different sizes, and into the
largest the air is admitted to move the piston
in one direetion, and when the piston reaches
the end of its stroke an exhaust-outlet is
opened to permit the air to pass out and allow
the piston to be returned. The air is eom-
pressed into the smaller of the two eylinders
and there acts as a cushion to suddenly stop
and return the piston the moment the ex-
haust-outlet is opened to permit the air to be
expelled from the larger c¢ylinder. There is
no exhaust-outlet from the smaller ¢ylinder;
but the inlet-pipe is smaller than the inlet

tothe larger cylinder, thereby forming a cush-

ion which at once stops and returns the pis- -

ton when the pressure is removed from the
opposite end thereof.

In the drawings, Figure 1 is a side eleva-
tion showing our improved motor. Fig. 2 is
a plan view of the same. Fig. 3 is a central
longitudinal section. Fig. 4 is a sectional
view taken on the line 4 4 of Fig. 3 and look-
ing to the right. Fig. 5is a sectional view
showing the valve-operating devices and is
taken on theline 5 5 of Fig. 4. Fig. 6isa per-
spective view showing one of the valves.

In the construction of this motor the two
cylinders are mounted upon a saitable sup-
portandaxially alined. lindicatesthelarger
cylinder, which is provided with an air-inlet
2, located at a suitable point along which is
a rock-valve 3, whereby the passage of the
airinto the cylinder may be stopped. An air-
supply pipe 4 leads from a source of air-sup-
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ply and communicates with the passage 2 and

is provided with an ordinary valve, whereby
theflow of air may be regulated. Anexhaust-
outlet 5leadsfrom the opposite side of the cyl-
inder, and at a suitable point along the said
outlet is located a valve 6, similarto the valve
3 in construction, and which closes the pas-
sage 5 whenever the passage 2 is open. These
valves are preferably rock-valves, and rods
are connected thereto'which projeet beyond
the sideof the ¢ylinder, and counected to each
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of thesaid rods isanarm 7.. A spring or other

suitable connection 8 connects the ends of the

arms 7, so that when one is moved to turn

the valve to which it is attached the other
valve will also beoperated. By thisarrange-
ment the valves are simultaneously operated,
so that when the valve 3 is opened to permit
the passage of the air into the cylinder the
valve 6 is closed to retain the air within the
cylinder, and the moment the piston has
reached the limit of its stroke the air-exhaust
passage 5 is opened by the rotation of the
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valve 6, which permits the outward passage 93

of the air, and at the same time the valve 3
is turned to close the passage 2. :

A shaft 9 is located. at the side of the eyl-
inder 1 and carries a cam 10 on its inner end,
which operates between the arms 7. The
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~ ton-heads, one for each eylinder.
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shaft 9is designed to be rotated in any de-
sired manner, and when so rotated the arms
7 will be moved by the cam 10. The ecam 10
is held in contact with the arms 7 by said
spring 8, and when the arm 7 which is con-
nected to the valve 3 is pressed upward to
open the passage 2 the connection 8 moves
the arm 7 which is connected to the valve 6,
thereby closing the exhaust-valve 5. The re-
verse operation takes place when the cam is
moved around to operate the valve 6 to open
the exhaust-valve 5.

One end of the cylinder 1 is closed by means
of an end plate 11, in which is formed a bear-
ing for the support of the piston-rod. An
exterior bearing 12 is attached to the said
cylinder-plate 11, and the piston-rod passes
therethrough.

13 indicates the smaller or secondary eyl-
inder, mounted upon a support adjacent to
the cylinder 1. The said cylinder 13 is pro-
vided with an adjustable end 14, whereby
the length of the cylinder may be increased
or diminished to change the degree of com-
pression, thereby regulating the length of the
stroke of the piston. This end 14 is prefer-
ably threaded into the cylinder, so that a
perfectly. air-tight connection is forimed to
prevent the passage of any of the air which
is compressed within the cylinder. An air-
pipe 15 leads from the air-supply pipe 4 into
the cylinder 13, adjacent to the adjustable
end 14. The said pipe 15 issmaller than the
air-pipe which leads into the eylinder 1, for
the reason that the air is kept continually
compressed within the cylinder 13, and a con-
stant flow of air is not required. A regulat-
ing-valve 16 is located at a convenient point
along the pipe 15.

17 indiecates the piston-rod, which projects
through both cylinders and carries two pis-
Thelarger
piston-head 17* operates within the cylinder
1 and receives the impact of the air to oper-
ate the piston-rod to the right. The smaller
piston-head 18 operates within the cylinder

. ‘13 and is designed to move the piston-rod in
" the direction opposite from that in which itis
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moved by the piston 17, The area of the pis-
ton 172 is larger than that of the piston 18, for
which reason the air whichisadmitted into the

. eylinder 1 will compress the air in the cylin-
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der 13 and force the piston to the right the
full length of its stroke, at which time the
valves 3 and 6 are operated to permit the air
to pass from the cylinder 1 through the ex-
haust and prevent further passage of the air
therein. When this oceurs,-the compressed
air within the eylinder 13 expands and drives
the piston back in the opposite direction, and
when it reaches its full stroke the valves 3
and 6 are again opened to admit the air into
the cylinder 1 and operate the piston, as
above described.

A spring 19 encircles the end of the piston-
rod 17 and abuts against the member 12 to
assist in the backward movement of the pis-
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ton or to return the piston independent of
any aid from the air in the piston 13 in case
no air is admitted thereto. :

This motor is especially designed for oper-
ating machines in which a guick and impul-
sive action is required. The movement of
the piston-rod is rapid, and it is stopped as
by impact against a cushion, for the reason
that the air within the c¢ylinder 18 has no out-
letand being compressed thereinimmediately
expands upon the removal of the pressure
from the opposite end of the piston. The
spring 19, surrounding the rear end of the pis-
ton-rod and being compressed by its forward
movement, will expand and assist in the re-
turn movement of the piston. The length of
the piston-stroke may be regulated by adjust-
ing the end 14 of the eylinder 13 to increase
or diminish the length of the cylinder, there-
by regulating the extent of the movement be-
fore the piston 18 abuts against the said end
14, The regulating-valves 3 and 6 are con-
nected toeach other,so that when oneis moved
the other will likewise be operated, thereby
maintaining a perfect unitary movement be-
tweenthetwo. Themotorisespecially adapt-
ed for use to operate any class of machinesin
which a reciprocating movementisrequired—
such, for example, as concentrating tables—
for which purpose the motor has been found
of great practical use. Itgivesasuddenand
impulsive action, such as no other motor will
give and which is very essential in that class
of machines. The spring 19 is of sufficient
strength to return the piston independent of
the air in the cylinder 13 and may be used
for that purpose whenever it is not desired to
admit air into the said cylinder.

We claim—

1. A motor, consisting of a primary c¢ylin-
der, a secondary cylinder, means for varying
the length of the secondary cylinder, pistons
for said eylinders, means whereby air is com-
pressed in the secondary cylinder by move-
ment of the pistons in a given direction, a sin-
gle piston-rod operating through both of said
eylinders, and means for operating the pis-
ton-rod in different directions by the admis-
sion of air into the cylinders, substantially as
specified.

2. A motor, consisting of a primary ¢ylin-
der, a piston, means for operating the piston
in one direction by the admission of air into
the primary eylinder, a separate cushion-cyl-
inder having one end open, and means for
operating the piston in the opposite direction
by the air within the cushion-cylinder, sub-
stantially as specified.

3. An air-motor, consisting of a primary
cylinder provided with an open end and hav-
ing an air inlet and exhaust, a separate alined
cushion-eylinder having an inlet-pipe com-
municating therewith, means for operating
the piston in one direction by the pressure of
the air within the primary eylinder, and
means for releasing the pressure in the pri-
mary cylinder to permit the piston to be
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moved in the opposite direction by the expan-
sion of the air within the cushion-cylinder,
substantially as specified.

4. An air-motor, consisting of a primary
eylinder provided with inlet and outlet pas-
sages, a cushion-cylinder in alinement there-
with and provided only with an inlet-passage,
a piston-rod extending through both of said
cylinders, means for operating the rod in one
direction by admitting air info the primary
cylinder, means for moving the rod in the op-
posite direction by the expansion of the air
within the secondary or cushion eylinder and

- means for varying the extent of movement of
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the rod, substantially as specified.

5. An air-motor, consisting of a ‘primary
cylinder having an inlet-passage to admit air
therein and an outlet-passage to permit the
exhaust of the air, a valve located in each of
said passages, means whereby one of said
valves will beopened when the otheris closed,
a cushion-cylinder, means for admitting air
therein, a single piston-rod operating through
both of said cylinders and adapted to be
moved in one direction by the admission of
air into the primary eylinder and in the op-
posite direction by the expansion of the com-
pressed air in the cushion-cylinder when the
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exhaust-passage from the primary cylinder is
open and means for varying the length of
the piston-stroke, substantially as specified.

6. An air-motor, consisting of a primary
eylinder having an inlet-passage to admit air
therein and an outlet-passage to permit the
exhaust of the air, a rotary valve located in
each of said passages for opening and closing
the same, a cushion-cylinder having an in-
let-passage but no outlet, a single piston-rod
operating through both of said eylinders and
adapted to be moved in one direction by the
admission of air into the primary eylinder
and in the opposite direction by the expan-
sion of the air in the cushion-cylinder, and a
strong spring adapted to assist in the back-
ward movement of the piston and to moveit
independently when the cushion-cylinder is
not used.

In testimony whereof we affix our signa-
tures in presence of two witnesses.

JOHN KLEIN.
JOHN N. SHANNON.
FRANK FOSHEE.

Witnesses:
W. T. HAMMOCK,
8. E. JACKSON.
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