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To all whom it may concern:

Be it known thatI, JoAN W. BIRKENSTOCK,
a citizen of the United States, residingin New

York, borough of Manhattan, in the State of
New York,haveinvented certain new and use-

ful Impwvements in Pneumatic Motors, of
which the following is a specification.

Thisinventionr elateg toanimproved pneu-

matic motor which is intended to be used for
the direct operation of polishing-tools, &e.,

used for working marble and the like; and.

the invention consists in the combination of
a casing provided with an enlargement at one
end, a head at the other end of the same pPro-
vlded with channelsforsupplying compressed
air, a head at the enlarged end of the casing,
cylinders in said easing', and provided with
inlet and outlet ports, pistons in said eylin-
ders, a crank-shaft supported in the enlarged
end of the casing, piston-rods conneetmn*the
pistons with the cranks of said crank- shafb
cams on said crank-shaft, slide-valves ac-
tuated by said cams and ﬂ‘mded 1n the c¢han-
neled head of the casing, 5a1d slide-valves be-
ing provided with ports communicating with
the supply-channels for compressed air, and
means for transmitting the rotary motion of
the crank-shaft to the tool to be operated.

In the accompanying drawings, Figure 1
represents a side elevation of my 1mp10ved

Ppneumatic motor, shown as connected with
Fig. 2 is a plan view of

a polishing-tool.

Fig. 1. Fig. 31is a vertlcal longitudinal see-

tion thr 0116']1 the motorand the drwmﬂ'mech |

anism. Fig. 4 is a horizontal section on line
4 4, Kig. 3, taken in the directiion of the ar-
rows; and Ifig. 5 1s a detail of the cam motion
for the slide-valves of the motor-cylinders.

Similar letters of reference ltldlCELt@ corre-

sponding parts.

Referring to the drawings, A represents the
casing of m}" improved pneumatic motor.
The casing is made of two longitudinal sec-
tions, which are secured together by suitable
bolts a.
rounded off at the sides and cylindrical at its
end a°, 80 as to provide the necessary space
at the interior of the casing for the crank-
shaft. 'The casing A is closed at its end ¢’

by a tapering head B, the end of which is con-
‘nected with a coupling 6 for the supply-pipe

| for the compressed air.

"T'he casing is of oblong erogs-section

In the head B are
arranged air-conducting channels and the
valves by which the compressed air is sup-
plied to the motor-cylinders arranged at the
interior of the casing. Thecasing Aisclosed
at the end ¢® by a disk-shaped head B’, which
is made with a disk-shaped box B2, that is ar-
ranged at right angles to the head 13, said
box and head being made each of two longi-
tudinally-divided integral sections that are
connected by suitable fastening serew-bolts
0%, as shown in Figs. 1 and 3

T'he interior of the casuw A 1s pmmded

with two carefully-bored cylmders C C/, in
which arereciprocated the pistons D D', which
are connected by piston-rods E K’ with ecrank-
disks I on the crank-shaft E’, said shaft be-
ing supported in suitable journal-bearings J,
arranged at the interior of the enlarged or
cylindrical end a® of the casing A, as shown
in Fig. 3. The piston-rods are connected by
wrist-pins with the crank-disks I, said wrist-
pins being arranged at an angle of ninety de-
orees relatively to each other on the crank-
disks, so as to bring the pistons over the
dead-points. At the center of the crank-
shaft B’ is arranged a pinion ¢, which meshes
with a gear-wheel ¢ of larger size located in
the box I3*, said gear-wheel being applied to
a vertical shaft S, to the lower end of which
the boring, polishing, or other tool T is ap-
plied in any approved manner. The hub of
the motion-transmitting gear-wheel ¢’ is pref-

erably supported by suitable antifriction-
| balls in the box B% so as to reduce the fric-

tion of the hub with the box.
of the shaft S is scerew-threaded and con-:

'T'he upper end

nected with an interiorly-threaded socket of

| the hand-wheel H, by which the polishing-

tool mayv be a,d,]usted during the progress of
the polishing operation. The adjusting hand-
wheel H may be steadied in any suitable man-
ner against any suitable support H', so as to

impart the desired degree of steadiness tothe.

polishing-tool.
At eachside of the motion-tr ansmitting pin-
lon ¢ is arranged a sector-shaped cam £, said

| cams being arr anﬂ*ed on the shaft diametric-

ally to each other3 one at each side of the
pinion g, and each cam acting on an antifric-
tion-wheel /', that is applied to the forked
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- port for the compressed air.

2

end of the slide'-rod I. The slide-rods I ex-

tend through the space between the cylin-

ders and into the head I, the ends being
guided in suitable sockets in said head and
cushioned by means of helical springs I', as
shown in Fig. 3. Theouterends of the slide-

rods I in the head I3 are provided with trans-

verse ports p, said endsservingasslide-valves
for supplying the compressed air to the eyl-
inders C C'. For this purpose the coupling
b is connected by a central channel ¢ and
lateral channel 4" with the ends of the ¢ylin-
ders CC'. When the portinone of the slide-
valves 18 placed in line with the channel 2,
the supply of compressed air is supplied to
one cylinder, so as to move the piston toward

‘the opposite end of the same until it passes the

outlet-port ' in the eylinder, through which
the compressed air is exhausted. By the for-
ward motion of one piston a turning action is
imparted to'the erank-shaft, and thereby the
opposite piston returned toward the supply-
As soon as the
piston arrives near the inlet end of the sec-

ond cylinder the port of the slide-valve of

the said cylinder is placed in line with the
inlet-channel, and compressed air.is supplied
to the second c¢ylinder, so as to impart motion
to the piston of the same. Thisistransmitted
to the crank-shaft, so that the alternate for-
ward and backward motions of the pistons

Impartrotary motion tothe crank-shaft. The

second cylinder is likewige provided with a
similar exhaust-port p, through which the
compressed alr exhausts, so that the piston
can be again returned for the next stroke,
and soon. Thereciprocating motionimpart-
ed to the pistons produces the continuous ro-

tary.motion of the polishing-tool operated by-
the crank-shaft.

The casing of the motor may be supported
in any suitable manner and may be handled
in any suitable manner, so as to direct the
motion of the polishing-tool. The motor im-
parts continuous rotary motion to the polish-
ing tool until the motion is interrupted,which
18 accomplished by interrupting the supply
of compressed air.

|

696,387

Having thus described my invention, I
claim as new and desgire to secure by Letters

Patent—

1. The combination of a casing provided
with an enlargement at one end, a head at the
other end of the same provided with channels
for supplying compressed air, a_ head at the
enlarged end of the casing, cylinders in said
casing, and provided with inlet and outlet

5G

55

ports, pistons in said cylinders, a ecrank-shaft

supported in the enlarged end of the casing,
piston-rods connecting the pistons with the
cranksofsaid erank-shaft,camson said erank-
shaft, slide-valves actuated by said cams and
guided 1n the channeled head of the casing,
sald slide-valves being provided with ports
communicating with the supply-channels for
compressed air, and -means for transmitting
the rotary motion of the crank-shaft to the
tool to be operated, substantially as set forth.
- 2. The combination of a casing of oblong
cross-section and provided with an eunlarge-
ment at one end, a head at the other end of
the same provided with channels for supply-
Ing compressed alr, a head at the opposite en-
larged end of the casing provided with a suit-
able box, cylinders in said casing, pistons in
said cylinders, inlet and outlet ports in said
cylinders, for the compressed air, a crank-

- shatt supported 1n the enlarged end of the

casing, piston-rods connecting the pistons
with the cranks of said cerank-shaft,cams on

-sald crank-shaft, slide-valves guided in the

channeled head of the casing, said slide-valves
being provided with ports communicating
with the supply-channels for compressed air,

& motion-transmitting pinion on .the crank-

shaft, and a gear-wheel in said box, placed
on the shaft of the polishing-tool, substan-
tially as set forth.

In testimony that I claim the foregoing as
my invention I havesigned my name in pres-
ence of two subseribing witnesses.

JOHN W. BIRKENSTOCK.

- Witnesses:
PATL GOEPEL,
GEO. L. WHEELOCK.
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