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UNITED STATES PATENT OFFICE.

HARRY BROUSSEAU, OF NEW YORK, N. Y.

PNEUMATIC DRILL.

No. 820,345. Specification of Letters Patent. Patented May 8, 1806.
Application filed Qatober 8, 1804 Herial No. 227,875,

with an aperture 15* for holding the drill-bits,
this aperture being of the usual conformity.
The upper end of the shank 15 is provided
with a sleeve 16, and encircling this sleeve 1s
g ball-bearing 17. A bearing-plate 18 is dis-
posed adjacent to the bearing-plate 14 and
separated therefrom by revoluble balls 19, the
plates and balls thus constituting a very ef-
Fective type of ball-bearing. The valve-seat
is shown at 20 and the revoluble valve at 21,
the valve having a central opening 20%. This
valve is provided with a flange 21%, integral

To all whom it may CONCET:

Be it known that I, HARRY BROUSSEAT, 2
citizen of the United States, and a resident of
the city of New York, Flushing, borough of

5 Queens, in the county of Queens and State of
New York, have invented a new and Im-
proved Pneumatic Drill, of which the follow-
ing is a full, clear, and exact description.

My invention relates to pneumatic drills

.o and analogous mechanism, my more particu-
lar object being to produce certain advan-

* O

air-pressures thereupon. This is easily done
by properly apportioning the several areas
respectively acted upon by the air-pressures.
The valve is therefore balanced. Mounted
upon the upper surface of the flange 21% are
stop-pins 21° 21, disposed & slight distance
apart, as indicated. The valve-seat 20 1s

and the general air-inlet passage 18 shown av
33 and is contracted, as indicated in Kig. 1.
““The casing is provided with pockets 34,

tages of construction and operation hereinaf- .
ter described, and pointed out 1n the append- | therewith. The plate 18 is provided with a
ed claims. | | packing 18* and is thereby rendered air-tight
1z Reference is to be had to the accompany- Telatively to the flange 21*. The valve 1s
ing drawings, forming & part of this specihca- “provided with exhaust-p assages 22 and with
tion, in which similar characters of reference | inlet-passages 23. These exhaust-passages
hdicate corresponding parts in all thefigures. | and inlet-passages are cuneiform and are dis-
Figure 1 is a vertical cross-section on the | posed alternately and so arranged that all of
.o line 1 1 of INg. 8 through a pneumatic drill | the inlet-passages are In communication with
embodying my invention and showing the |"each other and all of the exhaust-passages
mechanism for turning the drill-spindle. Fig. | are likewise in communication with each
2 is g plan view of the same, partly broken | other, as will be understood from Kigs. 5,6, 7
away. Fig.31san enlarged section upon the and 9. The inlet-passages 23 as & whole and
25 line 3 3 of Fig. 1 looking in the direction of | the exhaust-passages 22 as a whole are sepa-
the arrow and showing the limiting-stops for | rated by a single endless wall of zigzag con-
adjusting the revoluble valve and also one of formity, as will be understood from lig. 5.
the ball-bearings of the drill. Fig. 4is an en- | This zigzag wall rests directly upon the valve-
larged section upon the line 4 4 of Fig. 1 look- | seat, &s indicated in FKigs. 6 and 9. The
s0 ing in the direction of the arrow and showing | chamber 21? in the valve 1s1n open communi-
a part of the means for reversing the drill. | cation with the exhaust-passages, and the to-
Fig. 5 is an inverted plan view of the main | tal upward air-pressures upon the valve are
revoluble valve. Fig. 61s an enlarged cross- '
caction of the valve resting upon 1ts seat and
45 is taken upon the line 6 6 of Kig. 9 looking In
the direction of the arrow. Iig.7 is & some- |
what similar view, but showing the valve 1n
its first position, and 18 taken upon the line 7 |
7 of Fic. 8 looking in the direction of the ar-
40 Tow. Kig. 81s & horizontal section through
the valve and is taken upon the line 8 8 of | provided with ports 24, 2o, 26, 27, 28, 29, 30,
Fig. 7 looking in the direction of the arrow. | and 31, preferably eight In nulmber and dis-
Fig.9 is a somewhat similar view of the valve, | posed as indicated in Fig. 10, the poris 25
but showing the same in & different position, | and 26 being comparatively near together
45 and is taken upon the line 9 9 of Fig. 6 look- | and the remaining ports being spaced equi-
ing in the direction of the arrow ; and Fig. 10 | distant from each other. The valve-seat 20
1S & fragment.a-rglfpian view of the valve-seat. | is also provided with a central aperture 32,
The upper half 10 and the lower half 11 of |
the drill arerespectively provided with flanges |
so 10%, integral therewith, and are secured to- | .
ether by bolts 10°. Mounted over the mem-| within which are bearings 35, and revolubly
or 10 is a dome 12, provided with & threaded
neck 13, into which may be i ncerted a rod for | carrying bevel-gears 37. These stub-shafts
manipulating the drill. A bearing-plate 14 | also rest in bearings 39 and are provided at
sg isTigidly mounted within the dome 12. The their respective inner ends with crank-disks
drillLshank is shown at 15 and 1s provided | 40. These crank-disks are provided with

' &ppr'f}ximatfe}y_ equal to the total downward

engaging these bearings are stub-shafts 36,
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o 820,345

crank-pins 41, engaged by bearings 41°, and
connected with these bearings are pitmen 42,
connected with pistons 43, whereby the
crank-disks 40 are driven. Four cylinders
5 44, 45, 46, and 47 are provided and are dis-
posed equidistant around the sleeve 16, as in-
dicated more particularly in Fig. 2. The
sleeve 16 is provided with a central passage
49, 1n which 1s journaled a shaft 50, provided I

10 with & pin 51, extending radially therefrom
through an opening in the valve 21, and also
provided with a pin 51*, extending radially |
through a slot 52 in the shank 15. A handle
53, having substantially the general form of
15 a cup,Is neatly fitted upon the shank 15, and
passing through the wall of this cup 53 and
snugly engaging the same is the pin 512,
adapted to move angularly with reference to [
the slots 52, through one of which it passes.
20 This cup 1s provided with a chamber 54 and
with a contracted outlet 55, as shown more
particularly in Fig. 1. * The cylinders 44, 45, ’

46, and 47 are provided with walls 56, where-
by they are separated from each other, these:
25 walls being connected together and prefer-
ably integral, so as to form a hollow member

encircling the hollow spindle 16. A wa,sheri

57 bears against this member 56 and is en-
gaged by the hub 382 of the large gear 38,
30 which meshes with the gear 37. By means
of a key 38" the hub is prevented from mov-
ing relatively to the sleeve 16.
I’ he ports 24 25 communicate with the cyl-
inder 44, 26, 27 with the cylinder 47, 28, 29
35 with the cylinder 46, and 30 31 with the cyl-
inder 45,
The operation of my device is as follows:
The several parts being assembled, air-pres-
sure being applied to tﬁe general air-inlet 33
40 and the iandle 53 being adjusted as indi-
cated 1n FKig. 4, the valve-seat 20 and the
valve 21 occupy the position indicated in
IKig. 8. The ports 24, 25, 26, and 27 are now
opened and admit air to the cylinders 45 and
45 47. The air exhausting from the other two
cylinders finds its way through the ports 28,
29, 30, and 31 and exhaust-passages 22 into
the central exhaust-passage 49, whence it
passes radially outward through the slots 52
so 1nto the chamber 54 in the handle 53 and
thenoe upwardly, making 1ts escape from the
outlet 55. Any oil or grease with which the
several movable parts may be saturated
creeps downwardly and enters the chamber
55 54, but s not allowed to enter the radial slots f

or passages 52 or the central exhaust-passage
49 for the reason that the air is all the while
escaping through these passages, as indicated
by the arrow. The reciprocating of the sev-
6o eral pistons under sair-pressure causes the
revolution of the valve 21, so that the several
ports of the valve-seat 20 are alternately
opened and closed, the rotation of the crank-
disks thus beilng continuous. The crank-
65 disks thereupon confer rotary motion upon

the several bevel-gears 37, and these in turn
transmit a constant rotary motion to the
large bevel-gear 38, which being keyed upon
the hollow spindle 16 causes the same to re-
volve continuously. If now it be desired to

‘reverse the direction of rotation of the shank

15 and hollow sleeve 16, the handle 53 is
grasped by the fingers and is turned so that
the pin 51 1s moved angularly a slight dis-
tance within the slot 52, as will be understood
from Fig. 4, the shank 15 being practically
immovable by the hand. The pin 512 being
thus moved shightly in a clockwise direction
causes the shaft 50 to turn slightly, and this
moves the pin 51 angularly. As the pin 51
1S connecteg with the rotary valve 21 the lat-
ter 1s moved a distance representing about
one-elghth of 1ts circumference, as will be un-
derstood from Figs. 8 and 9. The bearing-
plate 18 being connected rigidly with the up-
per end of the sleeve 16 and revoluble there-
with is turned to the same extent as the hol-
low spindle 16. The valve 21 is thus turned
to such an extent that the pin 21° Jodges
against a lug 48, as indicated in Fig. 9, which
marks the limit that the rotary valve 21 can
move relatively to the sleeve 16. The air-
pressure being again turned on, the air enters
the cylinder 45 through the ports 30 and 31
and also enters the cylinder 36 through the
ports 28 and 29, the exhaust-air meanwhile
making 1ts escape from the other two cylin-
ders through the ports 24, 25,26, and 27. The
result 1s that the several crank-disks rotate in
a direction opposite to that in which they
first rotated and of course cause the main
gear 38 to travel likewise in a contrary direc-
tion, carrying with it the sleeve 16 and the
shank 15. - The rotation of the shank 15 in
elither direction can never cause the handle
53 to turn so as to reverse the rotation of this
shank, for the reason that any lag which may
exist in the handle 53, due to the movement
of the shank, tends to so turn the handle 53
as to keep the rotation always in the same di-
rection. In other words, if the handle 53
should become caught in some other mech-
anism, and thereby have a backward twist,
the direction of this twist is such as not to re-
verse the direction of rotation.

An 1mportant feature of my invention is
the shape of the valve 21. The exhaust-
passages 22 and the inlet-passages 23 are dis-
posed radially with reference to the center of
the valve and so arranged that the lower
face of the valve presents a zigzag line, as
will be understood from Fig. 5, no one of the
inlet-passages being at any time in commu-
nication with any one of the exhaust-pas-
sages. The air escaping through the central
exhaust-passage 49 tends to keep the work-
in% parts comparatively cool.

t will be noted that nomatter what may be
the direction of rotation of the shank 15 the
bevel-gears 37 all coact to produce a uniform
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rotation of the large gear member 38. Therela-
tion of the bevel-gears 37 and 381s preferably
iaight revolutions of each gear 37 t0 one revo-

ution

being rotated under air - pressure

makes the same number of revolutions as the | _
' vided with a ball-bearing, a revoluble valve

bevel-cear 38, but while being adjusted by
hand for the purpose of "
moves a distance approximating one revolu-
tion of one of the fears 37.

Having thus described my invention, 1
laim as new and desire to secure by Letters
Patent—

1. The combination of a revoluble sleeve
provided. with a shank for connecting the
same with a member to be dr also
provided with a sleeve having an exhaust-
a shaft journaled within sald
aust—{)assage and free to rock relatively to
said sleeve, manually-operated mechanism
for causing said shaft to rock, a valve-seat
dizposed adjacent to said sleeve and pro-
vided with ports, a revoluble valve mounted

upon said valve-seat and provided with pas- |
_ mechan-
aaid shaft with said valve for

sages for registerin with said ports,
ism connectin
the purpose of adjusting the same relatively
to said ports, and means for admitting an
expansible medium to said valve and through
the same to said ports.

5 The combination of a revoluble mem-
ber provided with a shank and with an ex-
haust-passage, a shaft journaled within said
exhaust-passage and free to rock withm cer-
tain limits relatively to said revoluble mem-

ber, & handle for turning said shaft within |
' revoluble valve for reversing

said limits, a valve-seat, a valve fitted there-
upon and movable relatively thereto, and a
pin connected with said shaft and with said
valve for the purpose of adjusting the same
relatively to sald seat.

3, The combination of a revoluble spindls, 1
a disk rigidly mounted thereupon and pro- |

vided with a packing, & rotary balanced
valve loosely encircling said spindle and en-

of the large bevel-gear 38. The valve !

reversing the drill |

|

[

vided with ports coacting

1 disk and said valve, a valve-seat

[

|

i

1

;

sald valve,

| member having an exhaust-passa

1

|

 ber and concentric thereto, and connections

gaging said packing so as to form an air-tight
connection, and pneumatic mechanism pro-
with said revoluble
valve.

4. The combination of a revoluble spindle,
a disk mounted rigidly thereupon and pro-

Fartially encireling said disk, means for
orming an air-tight connection between said
adjacent to
rovided with ports, and
means for supplying an aeriform body
through said valve and 1nto sald ports.

5 The combination of a valve-seat pro-
vided with ports, a revoluble valve mounted
upon sald seat, mechanism connected with
snid valve-seat and adapted to be driven bi
pressure of an aeriform body flowing throug
a Tevolubly-driven member con-
nected with said mechanism thus driven, and
a, manusally-operated member encircling said
revolubly-driven member and provided with
connections extending to said revoluble valve
for reversing the direction of ro tation thereof.

6 The combination of pneumatically-
driven mechanism provided with a revoluble
e, and an
aust-pas-

said valve and

oil-receptacle encircling said ex

- sage.

7 The combination of rotary motor mech-
anism provided with a reversible valve and
with a revoluble driven member, a manually-

operated member of substantially cylindrical
form encircling said revoluble

from said manually-operated member to sald
the latter.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses.

HARRY BROUSSEAU.

Witnesses: B
MAX STEINER, SR
MARTIN KRAUS. *
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