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To JLZZ w?wm it may cenceme s
Be it known that I, HENRY J. KIMMAN a

eltlzen of the United States residing at Chl-

ean'o,m_the county of Cook an_El State of Illi-
nois,; have invented certain new and useful

~ Improvements in Pneumatic Drills, of Wthh

10

Is_

the following is a specification.

- T'he 1nvent10n relates tothat class of 1 otary
drills adapted to be operated by motive-fluid,

such as compressed air, in which there .are.
two or more cylinders arranged to rotate

around a fixed point, and the1eby operate or
rotate a tool-shank, which in turn is adapted

to contain a proper tool allot whlch willmore

fully hereinafter appear

The object of the mventlen 1s to prowde a

simple, economical, and efficient rotary drill;

C 20

~‘been used as a live-air chamber, whereas in
my invention 1t 18 used as an exhaust-re-
Again, in the priorart the air is ad-
mitted dlrecbly into the live-air chamber,
- whereas in the present invention it is carrled.

“through a separate channel from the supply-

25

. 40

- ders.

‘and the invention ‘consists in the fea,tmes,'
“combinations, and details of- constructlon
hereinafter described and claimed.

In other inventions designed for- pe1 fecting
the same or gimilar purposes the casing has

ceiver.

pipe throun*h a passage in the stationary or
fixed erenk-shaft into a passage leading from

the waste portion of the valve and, accord-

ing to the position of said valve, edmltted

‘into or exhausted from the operatmw-cylln-
It will also be seen that in thisinven-
tion the objection which has been met with
in similar appliances of the exhaust blowing
through the gear mechanism is overcome, the.
‘mechanisms being so arranged that the ex-

haust is admitted into the main casing, which

itself is Liermetically sealed from the mech-

~ anism in the lower portion—namely, the re-
 ducing-gear and the tool-shank. - The exhaust

passes out through a separate plpe 48 shown
in the drawings. -
The prmemel ob;jeet aimed at in- the con-

‘struetion of this tool istoobtain a high-speed

 engine  adapted to consume as 11tt1e motive

50

ﬂmd as possible. Thisresult is obtained by

employing a stationary eecentuc, which is set

at the required points in the throw of the

' f01 the operatlon of the mlves Whlle the cvl- |
Asis well_ -
known, in engines of this type the travel of
the eccentrle is quickest when the movement
.;of the pleton is slewest, and this is the case
in my invention, Whereby I obtain a very |
‘quick port-opening and an equally- quick re- |

‘inders rotate about the eccentric.

I@&S@, _Ihereby en&bllnw t,he C}Thndel‘s a8 th@}" - '

are rotated to move at an exceedingly rapid
rate, the air not having to travel through
tortuous passa,ﬁ*es as it passes in or out.
other engines of this character the epposne-_
is the case, eSpeclally with engines in which
the cyhuders areoscillated, as then the valve- 65
' motion is slowest when the plston is at the RN

center or end of its stroke. |

In_"

60

- In the accompanying drawings, qure 11 1s-j ',

drill constructed in accordance with my im-

vation.

leads.

a vertical sectional elevation of a rotatable e B

| provements and taken on line 1 of Fig.2; -
and Figs. 2, 3, and 4 are sectional plan Vlewe_- B
taken on llnes 2, 8, and 4, respectively, of =~
Fig. 1 looking in the duectlon of the arrows.
In construetmﬂ‘ a machine in accordance
.with my improvements I make a casing A of
the desired size, shape, and strength 130 hold .
the operative and other parts in position. . -
‘This casing is preferably circular in contour - - -
‘when ]ool{ed at in plan view and can be of
‘any desired shape, though preferablyrectan- -
cular when viewed in Velmeal sectional ele--
The casing, as above desecribed, is -
,ada,pted to contain the operative and other?.. T
parts in posn;mn for use, and I have so con- 85
structed it as not only to hold these partsin =
position for.use, but also to protect them from .-
dirt, dust, &e., while at the . same time pro- = .
wdmg an inner chamber, which is in reality
an exhaust, out of which Lhe exhaust-pipe A’

Th1s casing is also provided with an =~~~
inlet A% leading: from the same source of mo- .

tive fluid, p1eferablyeomplessed air,and con- -

nects with a passage ', which is the 1111et,-'_ |
| passage leading to the center of the casing,
Intermediate the .
inlet-opening and the inlet-passage is located =~
a throttle-valve B of any desired form, though -~
I prefer to make one which is sea.ted in the -~ -
valve-opening and held therein by means of

as hereinafter descubed

a helical spring b, which has its stem project-

100

- emnk-shaft to obtam the necessary eut off l mfr outwardly &Hd a,da,pted tO be opemted bY .
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means of the lever B'.
shown in Fig. 1, is such that the valve is at
all times kept closed and isonly opened when
extraneous pressure is used for such purpose.

Rotatably mounted in suitable position in
the casing is a tool-shank C of any desired
construction and arrangement and adapted
to hold a drill ¢, though any other desired
tool, such as a tap or reamer, can be used.
T'o rotate this tool-shank, a plurality of fluid-
pressure cylinders D, D', and D? are prefer-
ably provided, all formed in one integral cyl-
inder-casting and arranged in radial relation
to each other, the axes of which are at an
angle of one hundred and twenty degrees to
each other. This eylinder-casting is rotata-
bly mounted at its upper portion on the lower
end of the crank-shaft E and at its lower por-

~iion in the diaphragm F, which separates the

exhaust-chamber from the mechanism below
the same. Eachand all of the fluid-pressure
cylinders are provided with reciprocating
pistons d, d', and d? connected, by means of
the pitman d?, to the wrist-pin e of the erank-
shatt, each forming, asit were, a single-acting
engine.

The arrangement shown and described
above is such that the casing is always sta-
tionary and the cylinders or ¢ylinder-frame
rotates about a fixed point. It is desirable,
therefore, that while the eylinders are rotat-
ing the motive fluid be permitted to enter into
the fluid-pressure or operating eylinder be-
tween the piston and the cylinder-head at the
rear, S0 as to operate the same and permit
the exhaust of motive fluid therefrom at the
proper time. In order to accomplish this re-
sult, the cylinder-frame, as shown particu-

larly in Figs. 1 and 2, is provided with valve-

chambers G, G, and G?, the axis of which is
arranged in line with the axis of the fluid-
pressure cylinder, one for each. The cylin-
der-trame is also provided with an inlet-pas-
sage ¢, leading from the axial opening E' in
the crank-shaft, which forms a continuation
of the main inlet-passage to each valve-cham-
ber, so that as a piston-valve ¢’ reciprocates
in each of such chambers the annular recess
g*, formed thereby, connects the inlet-opening
of the cylinder-frame with the passage ¢° in
the rear of the cylinder and fluid under pres-
sure (see Fig. 1) passes in through the inlet
A%, inlet-passage o', passage E’ of the erank-
shaft, passage ¢ in the cylinder - frame,
through the annular passage ¢2 and down
through the passage ¢® between the piston
and the cylinder-head to force the piston for-

ward. When the piston-valve is in another

position—that is, the position farthest to the
left of that shown in Fig. 1—the passage ¢3
18 connected with the exhaust-chamber g of
the casing, so as to permit the motive fluid
to exhaust from the cylinders in snccession
into the exhaust-chamber and pass out to the
open air through the exhaust-opening A’.

1o give the reciprocating piston - valve

682,555

T'he arrangement, as | proper motion and at the proper time, an ec-

centric-hub H is formed on the upper por-
tion of the engine-casing and surrounding
the crank-shaft, around which the eccentric-
straps i are passed, and each of which is con-
nected to the proper piston-valve, as shown
particularly in Fig. 2. The eccentric being
stationary and the cylinder-frame rotatable,
it will be seen thatthe proper motion is given
to the reciprocating valves at the desired time
either to admit motive fluid into the fluid-
pressure cylinders or to permit it to be ex-
hausted therefrom.

A particular advantage derived from the
construction of an engine or rotatable drill
made 1n accordance with theseimprovements
1s that the relative travel of the eccentric is
quickest when the motion of the piston is
slowest, so that I obtain a very quick port-
opening and equally quick release, thereby
enabling the cylinders as they rotate to move
at an exceedingly rapid rate, as the com-
pressed air does not have to travel through
tortuous passages, but is admitted and ex-
hausted directly. It will also be seen that
there is no waste fluid in the ports.

In order to connect the cylinders with the
tool-shank and rotate such tool-shank by the
rotary movement of the cylinder-frame, the
lower journal of the cylinder-frame is pro-
vided with a pinion I, meshing with inter-
mediate gears v and ¢/, in turn meshing or en-
gaging with the teeth of an internal annular
gear I', arranged on the upper end of the tool-
shank. DBy this arrangement it will be seen
that as the cylinder-frame rotates the proper
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rotationandspeed are given to the tool-shank.

I claim—

1. In a machine of the class deseribed, the
combination of a cylinder-frame provided
with a plurality of fluid-pressure cylinders
having a fixed relation to each other arranged
to rotate around a common central pointand
with a valve-chamber open at both ends, ar-
ranged in line with each of the fluid-pressure
cylinders, a reciprocating valve in each of
the valve-chambers, and a fixed eccentric
connected with each and all reciproecating
valves, whereby as the cylinder-frame is ro-
tated the valves are given their proper mio-
tion, substantially as described.

2. In a machine of the class described, the
combination of a ecasing, a crank-shaft the

body portion of which is fixed therein to pre-

vent its rotation, an inlet-passage formed

partly in the casing and axially through the

body of the erank-shaft, a cylinder-frame
rotatably mounted upon the erank-shaft and
provided with a plurality of pressure-cylin-

ders and a valve-chamber in line with each .

fluid-pressure cylinder and with an inlet-pas-
sage for each valve-chamber leading from
the axial opening in the crank-shaft, a recip-

rocating valve in each of the valve-chambers,
afixed eccentricsurrounding the crank-shaf t,

i and means connecting the fixed eccentric
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with the 1e01proeet1nﬂ' valves, whereby as the | therein a,O‘e.mst rotation, an mlet flunid-pas-
sage formed partly in the casing and axially
in the crank-shaft, a ¢ylinder-frame provided

cylinder is rotated the valves are given a
proper motion to permit the 1ntr0duet10n and

- exhaust of fiuid-pressure into and out of the

I0

fluid-pressure chambers, substantlelly as de-
seribed.
3. In a machine of the class described, the

~combination of a cylinder-frame prewded
with a plurality of fluid-pressure cylinders

having a fixed relation to each other arranged

to retete around a common central pomt &

I5

valve-chamber open at both ends arranged in
line with each of the fluid-pressure cylinders,
a reciprocating valve in each of the valve-
chambers, a cr ank-shatt, ‘the body portion of

“which is secured in the casing against rota-

- tion and provided with a ﬂu1d-1nlet passage
 extending axially through a portion of the

20

- 2:

‘same; a ﬁ\ed eccentric around the crank-
shaft away from contact. with the live-fluid

~pressure, and eccentric-straps around the |
- fixed eccentric, each connected with a respec- |

tive piston-valve, substantially as described.
4. In a machine of theclass described, the

cembmatlon of a casing; a crank-shaft fixed |

i

with a plurality of fluid- -pressure cylinders

having a fixed relation to each other rotata-

‘bly mounted upon the fixed crank-shaft, a
piston within each fluid-pressure eylmder a

pitman-rod for each piston connecting it with
the fixed crank-shaft, a valve-chamber open

‘at both ends erra,nﬂ'ed adjacent to and in line
with each fluid-pressure cylinder, a piston-
‘valve for each valve-chamber; a fixed eccen-

tric around the crank-shaft and fluid-inlet

‘passage epera,twely connected with the pis-
ton-valves, a fluid-passage connecting each

30..
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valve-chamber with its respectwe pressure-

cylinder when the valveisin position to open - o : _:'-:

the fluid-inlet passage and connecting with

the opeu end of the valve-chamber when the -
valve is in position to close the fluid- mlet Das-

sage, substantially as described.
. HENRY J KIMMAN

WltnesSes n
F. S. GATON
THOMAS B MGGREeoei. |
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