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UNITED STATES

PatENT OFFICE.

DANIEL DRAWBAUGH, OF EBERLY’S MILL, PENNSYLVANIA, ASSIGNOR TO
THE PNEUMATIC AND ELECTRIC TOOL COMPANY, OF NEW YORK, N. Y.

PNEUMATIC TOOL.

SPECIFICATION forming part of Letters Patent No. 482,942, dated September 20, 1892,

Applioation flled April 30, 1892

To all whom it moy concerwn:

Be it known that I, DANIEL DRAWBAUGH,
of Eberly’s Mill, in the county of Cumber-
land and State of Pennsylvania, have invent-

5 ed certain new and useful Improvements in
Pneumatic Tools; and I do hereby declare the
following to be a full, clear, and exact deserip-
tion of the same, reference being had to the ac-
companying dra\\ ings, fOI‘IIlan' a part of this
specification, and to the lﬂtters of reference
marked thereon.

I1C

This invention relates to improvements in"

pneumatic tools for rock-cutting, boiler-calk-
ing, &c., and has for its object to improve
the construction and increase the efficiency
of such tools, particularly that described in
my prior patent, No. 472,495, dated April 5,
1892, to which reference is hereby made for a
more complete understanding of the general
details of construction not specifically de-
scribed herein.

The invention consists in certain novel de-
tails of construction and combinations and ar-
rangements of parts, all as will be hereinafter
described, and pointed out particularlyin the
anpended claims.

Referring to the accompanylnd drawings,
Figure 1is a perspective view of the rear end
of the tool with the parts separated to show
the cut-off ring and retainer therefor. TFig.2
is a sectional view of a tool, showing both
halves and the hammer or beater and valve-
casing in elevation. Fig. 3 is a view of one
half with the valve and beater in place to
show air-cushion space in rear of the beater.
Fig. 4 is a view similar to Fig. 2, showing the
. annular pressure grooves or channels in the
casing. Fig. 5 is a similar view showing a
single annular pressure groove or channel in
thebeater. Figs.6and7 showmodified forms
of beater.

Similar letters of reference in the seveml
figures indicate the same parts.

In general construction and appearance the
tool shown and embodying the present inven-
tion is similar to thatshown and deseribedin
my said prior patent—that is to say, a casing
or body-section A is provided, having the cyl-
inderand valve-chamber formed in alignment
5o therein and adapted for the reception of a

point-section A’, carrying the tool-stock, and
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a capaseetlon A? adapted for the attachment
of the pressure-supply pipe. Within the
valve-chamber is located a valve-casing B,
having the necessary ports and passages com- 55
municating with ports and passages in the
casing and leading to opposite ends of the
cylmder, just as deserlbed in said prior pat-
ent, and to opposite ends of the valve,the ar-
rangement of the latter ports and passages 6o
being novel, as will presently appear, the
valve-casing B in the present instance being
positioned by a small key B® at the upper end
fitting a corresponding groove or keyway in
the casing, as shown. 63

Difficulty has been experienced with tools
of this class because of the great vibration
incident largely to the concussion of the
beater on the return stroke, and it is one of
my principal objects to remedy this defect. 9o
Attempts have been made to cushion the re-
turn stroke of the hammer or beater by me-
chanical cushions and by confining a body of
air in the end of the cylinder as the beater
neared the end of its stroke; but the first y5
means mentioned, besides being inefficient,
was soon destroyed and bécame entirely use-
less, causing its abandonment, and the latter
as formerly employed was unsatisfactory, ren-
dered the construction of tool expensive, and 8o
impaired its efficiency by reason of the diffi-
culty in starting should the beater come to
rest in the upper end of the cylinder. To
overcome all these difficulties, I now propose
to confine a body of air at the upper end of 85
the eylinder, which shall act as a cushion,
operating on a part only of the cross-sec-
tional area of thebeater, while the remainder
of such area is open to the action of live
pressure from the valve to give the initial go
movement to the beater on the return stroke.

Of course many mechanical constructions
will at once occur to those skilled in the art
for carrying this invention into practice, and
I have shown in the drawings one form which g5
is at once simple and effective. Thus the
passage leading from the valve-chest to the
cylinder is enlal ged and forms a part which
might more couectly be termed a “reduced”
portlon of the cylinder, (lettered C in the roc’
drawings,) and into this reduced portion of
the cylinder a correspondingly-shaped por-
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tion D’ of the beater D is adapted to fit and
close the same before the beater reaches the
extreme upper limit of its movement. This,
it will be seen from Fig. 3, cuts off communi-
cation between the cylinder and air-passage
and confines a body of -air in the cylinder
around the reduced portion of the beater,
which as the beater continues its backward
movement becomes compressed and effectu-
ally cushions or deadens the stroke. It leaves,
however; a portion of the cross-sectional area
of the beater open to the air passage or port
and the pressure exerted upon it initiatesthe
return movement of the beater, facilitated
by the elasticity of the cushioned air.

The valve is a pressure-actuated one, and
the erntrance and exhaust of ‘air from opposite
ends-is controlled by the beater through the
medium of passages and ports opening into
the cylinder at an intermediate point and co-
operating ports and passages ‘in the beater,
the general operation being for the beater to
put-the passage f, which is open to pressure
at all times, into communication alternately
with the passages f’ and f?, opening into the
valve-chest at opposite ends of the valve, the
changes being effected atthe propermoments
to throw the valve into position for maintain-
ing the reciprocations of the beater in the
ordinary manner.

With a_view of more perfectly balancing
the lateral pressure on the beater I form one
Or more pressure-grooves in the wall of the
casing or beater, or both, which serve as the
ports and distribute the pressure evenly
around the whole beater, thereby reducing
friction and preventing wear, &ec. - In Figs. 2
and 3, which is the most approved form, be-
cause with it the beater may be run without
a spline and. groove to prevent its rotation,
the passage f opens at the bottom into a
pressure-groove ) of approximately the eross-
sectional area of the passage, and the pas-
sages f/ f* have at their lower ends ports 7’
h’ and 7 R? respectively, the ports 7’ A’ be-
ing located a distance apart corresponding
approximately to the range of longitudinal
movementof the beater and preferably above
the groove %, and the ports A? h? are corre-
spondingly located below the groove h. The
beater D is provided with two peripheral
grooves d’ d?, adapted to register simultane-
ously with the uppermost of the pairs-of ports
h' h*when the beater is retracted, or with the
lowermost of said ports when the beater is at

the lower extreme of its movement. In the

opposite side of the casing or at any suitable
point laterally are exhaust-ports < 1, located,
preferably, in the same transverse plane as
the uppermost-and lowermost ports 2’ h? and
registering with the grooves d’ d? simultane-
ously with said ports A’ h? respectively, thus
opening the exhaust to opposite ends of the
valve-chest as the beater reaches opposite
extremes of its movement. To simultane-

ously admit pressure to the end of the valve
not open to the exhaust, portse’ e? are formed

482,842

in the beater between the giooves, but com-
municating, respectively, with the grooves d’
@ through suitable channels, (shown in dotted
lines,) and these ports register, respectively,
with the central groove in the casing when
the beater is at opposite extremes of -its
stroke. Thus the beater is caused to control
the air for moving the valve'and the valve to
control the air for the beater in the well-un-
derstood manner. - Asshown in this form, the
beater is provided with a nose or forward pro-
jection D4 passing into or through a collar A4,
held in the lower end of the eylinder by the
point-section, and the tool-stock is preferably
provided with a similar nose or projection.
In:this form the beater is free to rotate in the
cylinder, dispensing entirely with the spline
and groove, quite a material advantage. How-
ever, should it be desired, the spline and
the groove or equivalent may be used, and
when used a number of variations in the ar-
racgement of the ports and pressure-balane-
ing grooves may be made. For instance,in
Fig. 4 the pressure-passage f opens into two
annular grooves in the casing, (lettered h® h3%)
and the passages f’ f? to opposite ends of the
valve have the ports 2’ 2’ and h* A% just as
in the former instance, the only difference be-
ing that the ports R’ R’ open, respectively,
above and below the lowermost groove /.* and
the ports h? 1* open, respectively, above and
below the uppermost groove. :

The beater mayhaveits ports and passages
variously arranged. In said Fig. 4 it has
three pairs of ports arranged transversely of
the beater, the upper line of ports ¢* 7 7’ reg-
istering with the upper groove when the beater
ig retracted and the lower line (similarly let-
tered) with the lower groove when the beater
is advanced. The ports ¢ 4 and %’ ¢’ are re:
spectively connected by diagonal passages,
(shownin dotted lines,) and the ports 4* 4*(the
exhaust-ports) are connected by diverging
passages with ports on the opposite side in
position to register with the ports #* 4° of the

exhaust-passage, respectively,when thebeater-

is at opposite ends of its stroke.

In operation when the beater is retracted
the upper line of ports is over the upper
groove, the exhaust-port 4*is cut off on the
opposite side of the beater because of the non-
registry with port 4, and the lower port ¢ is
over the port 7% leading to the upper end of
the valve, and admits pressure thereto from
the upper groove through said ports <. At
the same time the lower port #* is open to the
port 2/, and on the opposite side of the cylin-
der it communicates with exhaust through
the lower port ¢° and opens the lower end of
the valve to exhaust.  When the beater is
advanced, this arrangement is just reversed,
the lower groove being put into communica-
tion with the lower end of the valve through
ports ¢’ " and the upper end of the valve is
opened to exhaust through the upper port 2.
Figs. 6 and -7 show two other arrangements
of ports in the beater for uge in this casing:
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Thus in Fig. 6 the ports ¢ ¢ and 4’ 7’ preserve
the same positions; but the ports 2% * are
moved nearer the ends of the beater and reg-
ister with the ports 2’ I’above and below the
two grooves, respectively, these last-mention-
ed ports not being of use with the first form
of beater. Otherwise the arrangement and
operation are similar in all respects to those
just described, and they are somewhat more
convenient, because the ports and passages #*
may be bored straight through the beater. In
Fig. 7 the ports 4 +* are arranged just as they
are in Fig. 6; but the portsZ4and 7’ 7/, instead
of being arranged diagonally, each port is ar-
ranged in the same longitudinal plane as the
corresponding port 7’ and A% with which they
alternately communicate. - The operation is
essentially the same as that just described,
save that a flow of air is kept up through
both the ports ¢ 7 and ¢’ 2" when the beater is
at each extreme of its movement, tending to
keep the passages clean by preventing accu-
mulations therein during the periods when in
the other forms no air passes.through them.

It is not essential that the pressure-equal-
izing groove be located in the casing, as in
some instances it may be found desirable to
locate it in the beater, leaving the surface of
thecylindersmooth,and to accomplishthisthe
structure shown, for instance, in Fig. 5 may be
employed, whereinit will beseen that the pas-
sage f hastwo ports f° in line with each other
andabouta distance apart equal tothe length
of stroke of the beater and preferably con-
nected, as shown, to form one long port, which
Isalways in eommunication with the groove
inthe beater to maintain the pressure therein
more evenly. The passages f/ f* have their
ports 7/ I? respectively in line transversely
with upper andlower parts of the port or ports
f8 Thus when the beateris retracted the up-
per end of the valveis putin communication
with pressure,and when the beaterisadvanced
thelowerendis putin communieation with the
same. The exhaust-ports+*#® in this instance
run straight through the beater, as before ex-
plained, and are located in linelongitudinally
with the ports A’ h? respectively, and above
and below the groove, in position to register
with the port A’ or 2% which is not in com-
munication with the pressure-ports,and at
the same moment to communicate with the
exhaust-ports ¢° 4 in the opposite side of the
casing. -The operation is so nearly like that
of the other forms and so obvious as to need
no further detail description.

To govern or regulate the tool, I prefer to
employ a cut-off or throttle for the exhaust

in the form of a ring P, having a milled edge,

and a passage p, adapted to register with the
exhaust-passage Q, passing up through the
casing and cap-sections. The cut-off ring is

rotatable to open or close the passage and is
limited in its rotation and held in adjusted
position by the spring R, lying in an annular
groove or seat in the top of the ring and hav-
ing one end r bent and passed through an

aperture 7’ in the ring in position to enter
or engage any one of a series of notches or
irregularities 7* in the casing adjacent the
ring. Theringaffords lateral support for the
end of the spring and the employment of a
pin is dispensed with. The cap-section seats
on the spring and holds it securely in place,
making the device cheap and simple. The
cap-section is held in place by ataper key S,
and the point-section may be similarly held,
if desired, although there is less danger of
the point-section working loose.

A tool eonstructed in accordance with this
invention will be found highly efficient in
use, the wear on the beater and casing being
reduced to a minimum by the equal pressure
thereon due to the annular pressure-grooves,
and besides equalizing the pressure the press-
ure-grooves serve to distribute a film of air
between the beater and casing on which the
beater seems to float almost frictionless. My
present theory as to this action is that the
large area of the pressure groove or grooves
distribates the film of air, as aforesaid, and
as the exhaust-ports are so exceedingly small
in proportion to the area of the beater and
pressure-ring much more air finds its way in
between the wall of the cylinder and beater
than finds its way out, maintaining a film of
air between the moving parts. This constant
pressure in the groove prevents leakage from
either end of the beater to the exhaust-ports,
or from one end to the other, the infinitesimal
leakage from the groove itself to the said ex-
haust-ports or to either end of the beater
amounting to practically nothing.
these advantages, the absence of harmful vi-
bration is an advantage which will be at once
appreciated by those skilled in handling this
class of tool.

Iaving thus described my invention, what
I claim as new is—

1. In a pneumatic tool, the combination of
the cylinder, valve, air-port, beater, and pro-
jection, said ports being so arranged as that

Besides .

70

75

8o

85

Q0

95

I00

105

I10

the projection closes the air-port before the.

beater reaches the extreme of its movement,
forming an air-cushion around the projection
and ‘leaving the cross-sectional area of the
projection open to the air-port, whereby the
return movement may be initiated, substan-
tially as deseribed.

2. In a pneumatic tool, the comblnatlon
with the ¢ylinder, valve, and air-port opening
into the eylinder in line with the beater in its
longitudinal movement, of the beater and co-
operating projection for closing said port be-
fore the beater reaches the limit of its move-
ment, whereby the area of the projection is
available to initiate the return movement,
substantially as described.

3. In a pneumatic tool, the combination,
with the cylinder, valve, and air-port opening
into the eylinder in line with the beater in its
longitudinal movement, of the beater and the
projection entering the air-port to close the
same before the beater reaches the extreme
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of its movement, whereby an air-cushion is
formed around the projection and the area of
the projection is available to initiate the re-
turn movement, substantially as deseribed.

4. In a pneumatic tool, the combination,
with the eylinder, valve, and air-port opening
into the cylinder in line with the beater and
constituting a reduced portion of the cylin-
der, of the beater having the reduced end or
projection entering said reduced portion of
the eylinder to cut off the air-supply before
the beater reaches the limit of its movement,
whereby an air-cushion is formed around the
projection, substantially as described.

5. In a pneumatic tool, the combination,
with the casing having the cylinder and valve-
chamber formed in alignment therein and
the enlarged air-port in the wall between said
cylinder and valve-chamber, of the beater
having the projection entering said air-port
to close the same before the beater reaches
the limit of its movement, whereby an air-
cushion is formed around the projection, sub-
stantially as desecribed.

6. In a pneumatic tool, the combination,
with the casing having the eylinder and valve-
chamber formed' in alignment therein with
the enlarged air-port in the wall between said
cylinder and valve-chamber, the valve-cas-
ing in said chamber having the passage lead-
ing to said port and the valve, of the beater
having the reduced end or projection enter-
ing said port before the beater reaches the
extreme of its movement to close the same
and form an air-cushion around the projec-
tion, substantially as described. .

7. In a pneumatic tool, the combination,
with the cylinder, beater, and valve control-
ling the air-passages for each other, respect-
ively, of the annular pressure-groove in com-
munication with the air-supply and surround-
ing the beater, substantially as described.

8. In a pneumatic tool, the combination,
with theeylinder, valve controlling the beater,
and beater controlling the valve, of the rela-
tively small exhaust-ports in the beater and
cylinder for the passages from the ends of
the valve and the annular pressure-groove in
communication with the air-supply and sur-
rounding the beater, substantially as de-
scribed.

9. In a pneumatic tool, the combination,
with the cylinder, valvecontrolling the beater,
passages leading from pressure to approxi-
mately the center of the cylinder and from
there to the ends of the valve, and the rela-
tively small exhaust-passages, of the beater
having the ports and passages registering
with said ports and passages in the cylinder
and the annular pressure-groove into which
the pressure-passage in the cylinder opens,
whereby pressure on the beater is equalized,
substantially as described.

10. In a pneumatic tool, the combination,
with the cylinder, valve controlling the beater,
the pressure-groove in the inner surface of
the eylinder in communication with the press-
ure-supply, and passages and ports leading
from said cylinder to opposite ends of the
valve and to exhaust, of the beater having
ports and passages for connecting the press-
ure groove and passages to opposite ends of
the cylinder and the latter passages with ex-
haust, substantially as described.

11. In a pneumatic tool, the eombination,
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with the eylinder, valve, and annular press-

ure-groove in the inner face of the cylinder
in communication with the pressure-supply
and ports and passages leading to opposite
ends of the valve, of the beater having
grooves adapted to register with the last-
mentioned passages and supply-passages con-
necting the pressure-groove and grooves in
the beater when at opposite extremes of its
movement, substantially as described.

12. In a pneumatie tool, the combination,
with the cylinder, valve, and annular press-
ure-groove in the inner face of the cylinder
in communication with the pressure-supply
and ports and passages leading to opposite
ends of the valveand to exhaust, of the beater

having grooves adapted to register with the

passages leading toopposite ends of the valve
and with the exhaust-passages and passages
in the beater in' communication with said
groovesand adapted toregister with the press-
ure-groove in the cylinder, substantially as

described.
DANIEL DRAWBAUGH.

Witnesses: :
FREDERICK M. OTT,
ERNEST MARX.
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