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Bpecification of Letters Patent.
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Application flled Junuary 19, 1903. BSerial No. 189,682,

To all whom it may concern.:

Be it known that I, Axprey F, Ross, a
citizen of the United States, residing ai
Long Island, county of Queens, State of New
York, have mvented a certain new and use-
ful Improvement in Fluid - Pressure - Oper-
ated Drills, and declare the following to be

‘a full, clear, and exact description of the

same, such as will enable others skilled in
the art to which it pertains to make and use
the same, reference being had to the accom-
panying drawings, which form a part of this
specification. o
My invention relates in
ressure operated tools, an
arly to pneumatic drills.
It{h well known that in order to obtain
the best results in drilling the tool should
be partially rotated between the delive?r of
the blows thereon so that the position of the
cutting edge with respect to the material
worked upon may be so varied as to secure
the even and rapid advancement of the work.
The primary object of my invention is to
provide a fluid pressure operated drill in
which a rotary motion is 1mparted to the
tool between the delivery of blows thereon.

eneral to fluid
more particu-

A further object of my invention is to pro-

vide a fluid pressure operated drill in which
the position of the tool relative to the mate-
rial worked upon is automatically varied
during the operation of delivering blows
thereon. ' :

A still further object of my invention is
to provide a fluid pressure operated drill
which will be comparatively simple in cor
struction, inexpensive in manufacture, and
efficient in operation. , . .

My invention, generally described, consists
in a cylinder, a piston reciprocated therein,
a tool rotatably .mounted in the end of the
cylinder and adapted to receive the impact
of the piston during its reciprocations, the
shank of the tool being in non-rotative en-
gagement with the piston, and means for ro-
tating the piston during its reciprocations
and thereby varying the position of the cut-
ting edge of the tool with respect to the ma-
terial being worked upon. ,

My invention' will be more fully described
hereinafter with reference to the accompany-
ing drawings in which the same is llustrated
#s embodied in a ¢onvenient and practical
form, and in whichi— R ‘

Figure 1 is a longitudinal central section; |

Fig. 2 a cross section on line 2—2, Fig. 1;
Fig. 3 a cross section on line 3—3, Fig. 1;
Fig. 4 a view similar to Fig. 1 showing the
parts in an adjusted position; Fig. 5 a vicw
on line 5--5, Fig. 4; and Fig. 6 a view on
line' 66, Fig. 4.

Similar reference characters are used to
designate similar parts in the several figures
of the drawings, :

My invention is designed to be applied to
any desired type of fluid pressure operated
drill but for convenience {)have shown the
same as applied to a drill of the valveless
type which may be generally, described as
follows: A indicates the handle of the tool
which is provided with a circular flange A’
into which extends the end of the cyﬁnder
C. A cylinder head €’ is inserted through
the handle into the end of the cylinder where
it is secured by a screw threaded engage-
ment. The handle is securely retained upon
the cylinder by means of a circular flange o’

which projects between the-end of the cylin--
g the circular flange on the outer end

der an
of the cylinder head. In order to retain the
cylinder head in a fixed position with respect
to the handle and cylinder a fastening de-
vice, such as the spring actuated latch as, s
employed which engages ratchet teeth on
the periphery of the cylinder head.

At indicates a chamber formed in the han-
dle into which extends a valve casing B2. A

throttle valve B is located within the casing

B* and is-normally retained in position to
cover the ports " through the valve casing
by means of ‘2 coil spring B’. The valve
casing is retained in engagement with a cir-
cular shoulder o? in the handle by means of
its screw threaded connection with the cham-
ber A2, ‘ '

A® indicates a screw threaded -opening
leading to the valve casing with which is
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connected a conduit for the supply of fluid

pressure,

A indicates a lever pivoted in the handle
and adapted to engage a plunger red’ B,
the lower end of which unseats the throttle
valve when the lever A* is oscillated.

D indicates a piston located within the
oylinder. The end of the piston adjacent
to the handle of the tool is enlarged in di-
ameter, thereby forming a shoulder . The
chamber C* in the cylinder within which
the end of the piston reciprocates is of an
interior diameter conforming to the exterior
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diameter of the enlarged ena of the piston.

A second chamber C* is formed in the cylin-

der which is separited from the chamber C*
by an annular partition C°. The interior
diameter of the annular partition conforms
to the exterior diameter of the reduced por-
tion of the piston. An exhaust port ¢ leads
from the chamber C2 The piston is hollow
and is provided with a series of passages d’.
K indicates a tool the shank of which
extends through the bushing H located in
the end C® of the cylinder. The shank of
the tool projects into the chamber C? so as
to receive the impact of the piston when it
3s driven towards the front end of the cyl-
inder.
The tool shank is provided with a flange
% around the same which is adapted to rest
against the bushing H so that the pressure
Ly which the tool is applied to its work
retains the bushing against said flange and
tliereby lelds the tool longitudinally im-
position to recelve the impact
of the piston.
The operation of a tool of the valveless
E as above described is well known
and may be briefly described as follows:
When the handle A% is oscillated the throttle
valve is unseated and fluid pressure passes
through the ports 4’ into the passage a,
thenee through the passage ¢ in the cylinder
to the chamber (. The fluid pressure is
exerted upon the shoulder d on the piston
which forces the same from the position
shown in Fig. 1 to that shown in Fig. 4
masmuch as the enlarged end of the piston
is exposed to atmospheric pressure thebugh
the hollow interior and the ports &' ¢dm-
municating therewith which register with
the exhaust chamber C?. The piston is con-

sequently forced towards the handle of the

tool until the ports @’ pass beyond the annu-
lar partition C* at which time fluid pressure
is admitted to the chamber C* and exerted
upon the enlarged end of the piston, thereby
driving the latter from the position shown
in Fig. 4 to that shown in FI; .1

The reciprocation of the piston delivers a
succession of blows upon the shank of the
tool, thereby performing the desired work
u&)on the material against which
e %e of the tool is forced.

“1n order that the tool may be rotated dur-
ing the delivery of blows thereon by the pis-
ton I have provided the end of the piston
with a socket into which extends the shank
K’ of the tool, and have provided means for
rotating the piston during its reciprocations,
The cross sections of the socket in the piston
and the shank of the tool are angular and
conform to each other, thereby non-rotatably
connecting the tool and piston so as to trans.
mit the rotary movement of the piston to
the tool. ‘ ‘

The means which T have disclosed for ro-

the cutting
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tating the piston consists in locating a disk
E in the open large end of the piston and
providing such disk with 2 longitudinal
opening therethrough into which extends one
or more spiral ribs e. A ratchet wheel F
is located at the end of the chamber C* ad-
jacent to the cylinder head C’ and is retained
In_a transverse plane with respect to the
cylinder by means of a stud f which engages
a socket formed in the inner end of the eyl-
inder head. A shoulder ¢* is also formed in
the chamber ©* to retain the ratchet wheel
in engagement with the end of the eylinder
head. A post ¥’ projects longitudinally
from the inner face of the ratchet wheel J
and is provided with spiral grooves f in
its periphery which conforin to the spiral
ribs ¢’ formed in the disk E. A pawl F?
is located in a casing f2 which communicates
with the interior of the chamber C* adjacent
to the cylinder head. A spring f* normally
forces the pawl F2 into engagement with the
tecth on the ratchet wheel F.

A, second ratchet wheel G is located in the
end of the cylinder between the inner end of
the bushing H and the partition C® in the
eylinder. The ratchet wheel G is provided
with an annul-r opening through the center
conforining to the cross section of the shanlk
of the tool which extends through the
ratchet wheel into the socket in the end of
the piston. A pawl G’ is provided for en.
gaging the teeth on the ratchet wheel (.
This pawl may be of any desired form, for
convenience it being shown as su pported
upou a leaf spring ¢” secured at its %ree end
upon the exterior of the cylinder.

It will be noticed that the teeth on the
two ratchet wheels I and G extend in the
same direction, } nce when fluid pressure
is .admitted through the interior of the
biston when the latler is in the position
shown in Fig. 4 and is exerted upon the
end of the piston within the chamber Ct,
the piston is rotated through the engage-
ment of the spiral ribs in the disk with the
spiral grooves on the post fixed4o the ratchet
wheel I'. The pawl F? prevents the ratchet
wheel from rotating in a direction towards
which it would have a tendency to move by
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reason of the spiral connection between the -

same and the piston. Tnasmuch as the
ratchet wheel F cannot rotate, the piston

is rotated such rotation of the piston being

permitted by reason of the direction of tlia
mnclination of the ratchet wheel G.
consequently evident that during the move-
ment of the piston towards the tool & rotary
motion is imparted to the latier from the
piston, thereby insuring the variation of the
position of the cutting edge of the tool with
respect to the material worked upon each
time a blow is delivered upon the tool by
the piston. The movement of the Ppiston
away from the tool rotates the ratchet Wiest
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T, the rotation of the I;{‘»islt(‘)n being prevented
by reason of the ratchet wheel G which re-

the piston from rotating in the direction to-

5 wards which there is a tendeudy for the’

piston to rotate.owing to thle spiral connec-

tion between the piston and the ratchet
wheel F. O , “

It is obvious that by reversing the direc-

10 tion of the inclination of the teeth on the

ratchet_wheels the piston would be held

from rotation during its forwamd stroke,

while the ratchet, wheel ¥ would be per-

‘mitted to rotate during such stroke of the
15 piston, and that during the movement of
the piston towards the handle of the $ool the
J:atcﬁet wheel F will be beld stjtionary
while the ratchet ‘wheel G will permit the
tool to rotate with the piston, thereby varﬁr-
20 ing the positicn of the cutting edge of the
tool with respect to the matgrial worked
upon during the back stroke df the piston

instead of during the forward stroke of the

piston. . ) )
From the foregoing description it will be
observed that I have invented an improved
fluid pressure operated drill in which the
position of the ool with respect to the mate-
rial worked upon is varied during the opera-
30 tion of the tool, thereby securing a rapid and
even advancement of the work. It will he
further observed that by providing means
for rotating the piston and non-rotatably
connecting the tool to the piston, the recipro-
35 cation of the piston automatically imparts
a rotary movement to the tool at the same
" time that it i§ delivering its impact there-
upon, ,
While I have described more or less pre-
40 cisely the details of construction I do not

25

wish to be understood as limiting myself

thereto, as I contemplate changes 1n form,

the proportion of parts, and the substitution

of equivalents, as circumstances may suggest
45 or render expedient, without departing from
the spirit of my invention.

Having now fully described my invention
what I claim as new, and desire to secure by
Letters Patent, is as follows:

1. In a fluid Eressure operated drill, the
combination with a cylinder, of a piston re-
cgn'ocating therein, a tool rotatably support-
ed by the cylinder in position to receive the
impaet of the piston, non-rotative direct con-
55 nections between said piston and the shank

of the tool, and means for imparting rotary

;ponon to the piston during its reciproca-

ions.
2. In a fluid pressure operated ‘drill, the

50

i yins the shank of the tool and couscquenﬂ‘yn

combination with a cylinder, of a reciprocat-
ing piston therein, a tool rotatably s¢ppori-
ed by the cylinder in position to receive the
impact of the piston, said piston having a
soc)fiet into which extends tﬁe shank of the
tool; the cross section of the shank of the tool
and said socket being such as to permit a
relative fongitudinal movement but prevent

a relative rotary motion between the tool and

iston, and means for rotating said piston
gurina its reciprocations,

3. In a fluid pressure operated_ drill, the
combination with/a cylinder, of a reciprocat-

.ing piston therein, a tool rotatably supported

by the cylinder in position to receive the
in% act of the piston. said piston having a
ocﬁ){et into which e¥tefds'the shank of the
tool, the cross. section-of ghe shank of the
tool gnd said socket being such as to permit

‘a relative longitudinal movement but pre-

vent a relgtive rotary motion between the
tool ‘and piston, a ratchet wheel rotatably

ounted transversely within the back end of
‘{r}:e cylinder, a post fixed to said ratchet
wheel and extending into an opening in said
piston, said post and opening having en-
gaged spiral ribs and grooves whereby the

reciprocation of the piston produces a rela-

tive rotary movement between ¢he same and
said ratchet wheel. .

4. In a fluid pressure operated drill, the
combination witﬁ)a cylinder, of a reciprocat-
ing giston therein, a tool rotatably supported
by the cylinder in position to receive the im-
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pact of the piston, said piston having a -

socket into which extends the shank of the
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tool, the cross section of the shank of the -

tool angd said socket being such as to permit
a relative longitudinal movement but pre-

vent a relative rotary motion between the

tool and piston, a ratchet wheel rotatably
mounted transversely within the back end of
the cylinder, a post fixed to said ratchet
wheel and extending into an opening in saj
pistor, said post and opening having 2‘1'1-
gaged spiral ribs and grooves whereby the
reciprocatioh 'of the piston produces a vela-
tive rotary movement batween the same and
said ratchet wheel, a second ratchet wheel
surrounding and non - rofatably mounted
upon the shank of the tool, and pawls en-
gaging the teeth on said ratchet wheels.

In testimony whereof, I sign this specifi-
cation in the presence of two witnesses,

ANDREW F. ROSS.

‘Witnesses: »
Gro. L. WLginsoN,
C. C. CunriNeHAM.
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