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To all whom It may coneeri:
Be it known that I, KLIAS GUNNELL, & 01t1-

zen of the United States residing at Ohlcabo,

in the county of Cook,'State of Illinois, have
invented certain new and useful Improve-
ments in Pneumatic Hammers, of which the
following is a description, reference being
had to the accompanying drawings, formmﬂ'
a part of this specification.

My invention relates to the engine part of
stich hammers; and 1t consists in a certain
novel construction, arrangement, and oper-
ation of the valve for controlling the inlet and

exhaust of the motive fluid at the rear end of |
| fluid at the rear end of the piston-chamber is

the piston-chamber.

In the drawings I have illustrated the ham-

mer as adapted f01 useasa pneumatic riveter,
the cylinder having cast upon its upper side &
socket-piece by which it is adapted to be se-
cured toadependentarmoftheriveter-frame;
but the device is adapted to any of the uses
of a pneumatic hammer and may be provided
with a handle and used as a hand-tool or be
supported in any suitable manner and by any
suitable means.
- Figure 1 is a longitudinal vertical section
of the machine with the piston at the rear
end of the piston-chamber, and Fig. 2 a corre-
sponding view with the piston at the forward
end of its stroxe and ready to begin 1ts back-
ward stroke.

Same letters of 1eference are used to indi-
cate identical parts in the two views.

A 1s the cylinder, which in the present in-
stance, as above stated, has formed upon its
upper side a socket-piece B for attachment
to a riveter-frame, but which will be omitted
1f the hammer is to be used as a hand-tool or
otherwise supported. The rear end of the
cylinder A is closed by a screw-plug or cyl-
inder-head C, and its front end has driven
into 1t the usual sleeve or bushing D, adapted

- toreceive the shank or stem E of the rivet-set
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or other working tool. The interior of this

cylinder A is bored to form a piston-chamber
proper of two diameters in which fits and
travels the piston, composed of the body por-
tion I, fitting the smaller bore of the piston-
chamber, and the head F’', at the rear end of
the body portion If and ﬁttmg the larger bore
of the piston-chamber.

The 1 educed dmm-

| eter of the body portion F of the piston leaves
the latter surrounded in the larger bore of

the piston-chamber by an annular chamber

G in front of the piston-head F'. The mo- 55
tive fluid is constantly admitted (when the
main throttie-valve is open) to this chamber

G+ through the main inlet-passage H and acts -
upon the annular front end of the piston-
head K’ and tends to constantly press the pis- 6o
ton rearward, the piston being reciprocated
by the alternate admission and exhaust of
the motive fluid to the larger rear end of the
piston-head F'. The valve for controlling
this admission and exhaust of the motive 63

located within the piston itself, to which end
the latter is provided in its rear half with a
central longitudinal bore or chamber I, whose

extreme forward end has areduced diameter, 7o

forming an annular shoulder in the chamber
at a. The rear end of thiscentral bore or
chamber is interiorly threaded and has
screwed into it a flanged plug J, having a cen-

tral bore of conmdembly less diameter than 75 '

the central bore or chamber I, formed in the
piston, with the result that there is thus
formed in the piston a longitudinal valve-
chamber composed of a mlddle portion of
maximum diameter, a forward portion of 8o
less diameter, and a rearwald portion of still
less diameter. Fitting in the chamber thus
formed is the tubular valve, composed of a
middle portion or head K, fitting the largest
diameter of the valve- chamber a forward 85
portion K', fitting the forward portwn of- the
Valve—chamber, and a rear portion K", fitting
the rear portion of the valve-chamber. The
forward side of the middle head K of this
valve thus presents an annular pressure area 9o
corresponding to the shoulder a in the wall
of the chamber, and its rear side presents a
larger annular pressure area, corresponding
to the difference in the diameter between the
middle portion of the valve-chamber and the g5
reduced rear portion thereof.

The motive fluid is constantly admitted to
the forward pressure area of the valvethrough
a passage L, (shown in dotted lines,) extend-

ing through the shell of the piston around the 100

alve cha,mbel and opening at its outer end

l into the pressure-chamber G, with the result
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that a constant rearward pressure is exerted
upon the valve, which pressure is intermit-
tently overcome and the valve forced forward
in its chamber by the admission of the mo-
tive fluid to the annular rear side of the mid-
dle head K of the valve through the medium
of a longitudinal passage M, formed in the
piston I and provided with an outwardly-
opening port O at its forward end and at its
rear end with an inwardly-opening port con-
necting it with the rear end of the large mid-
die DOI'LIOH of the valve-chamber. A second

longitudinal passage N, formed in the piston |

I at its opposite side, opens at its front end
through the forward end of the piston and at
its rear end communicates with the reduced
forward portion of the valve-chamber. A
seriesof diagonal ports or|passages, O extend-
ing thwuph the piston-head I and plug J,

furnish comm unication between the pressure-
chamber G and the central bore of the piston
and the rear end of the piston-chamber. : ‘The

- interior of the cylinder A in front of the pis-

ton F is constantly open to the atmosphere
through a port P, so that the longitudinal

- passage N 1n the plstou I8 eonstltutes an ex-
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haust-passage whose forward end is always
open to the atmosphere and whose rear end

is alternately opened and closed by the palt |
The front end of the pis- |

I’ of the valve.
ton-chamber proper or of the portion which
fits and guides the body I of the piston ter-
minates at the shoulder ¢, forward of which
the internal bore of the c¢ylinder is slightly
enlarged to form an exhaust-chamber around
the body ¥ of the piston when the latter is
at the forward end of 1ts stroke.

The operation of the machine undel the
above -described construction and arrange-
ment of parts is as follows: In the position of

the parts shown in Kig. 1 the valve will be
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held in its forward position, as there shown,
by the pressure admitted to the rear side of

its middie head KK through the passage M, and
in such forward position of the valve the rear

end of the exhaust-passage N will be closed
and the inner ends of the ports O will be un-
covered and free communication established
between the pressure-chamber  and the rear
end of the piston-chamber, with the result
that the motive filnid thus admitted behind
the piston will drive the latter forward. As
soon as the port B, at the front end of the
passage M, passes from the lar aer bore to the
smaller bore of the piston-chamber it will be

~closed and the admission of motive fluid to

6o

the rear side of the valve be thereby cut off,
so that during the further forward movement
of the piston the valve will be held in 1ts for-
ward position, Iig. 1, by the motive fluid con-
fined in the middle portion of the valve-cham-
ber behind it. As soon, however, as the port

b passes beyond the forward end of the pis-
ton-chamber proper and clears the shoulder
¢ the passage M and the middle portion of the
valve-chamber will be opened to the exhaust,
with the result that the constant pressure ad-

mitted to the forward side of the valve |

(through the passage L) will drive the valve

rearward in its chamber in the piston, caus-
ing its rear portion K" to cover the inner

ends of the port O and cut off the motive fluid
from the chamber behind the piston, while its
forward portion K’ will uncover the rear end
of the exhaust-passage N, and thus place the
chamber behind the piston in communication
(through the central bore in the piston and

valve) Wwith the exhaust, (see Fig. 2,) where-

upon the pressure of the motwe fluid in the

chamber G, constantly exerted against the

annular forward shoulder of the piston-head
I, willdrive the piston rearward again. Dur-
ing this rearward movement of the piston as
soon as the port b at the front end of the pas-
sage M passes into the larger bore G of the
p1st011 -chamber the motwe fluid will be ad-

mitted through said passage to the rear side

of the ‘mlve and there, acting against the
larger pressure area of the valve, will drive
the latter forward again against the constant
pressure admitted thr ough the passage L. to
its forward side. This f01 ward movement of
the valve in its chamber as the piston ap-
proaches the rear end of its stroke. will close
the rear end of the exhaust-passage N and
open the rear ends of the inlet ports or pas-
sages O, thereby again admitting the motive

,ﬂmd from the pressure-chamber G to the rear
end of the piston-chamber, behind the piston,

cushioning the latter at the. end of its rear-
ward str 01{6 and thon dl ivingit forward again,
as before.

- I have shown leather rings d ELIld d’ at the
front end of the valve clmmbel and between
the rear side of the head R of the valve and
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the rear wall of themiddle portion of the valve- -

Gh&ﬂlbel to eushion the valve at the opposite
ends of its strokes and to form 1310‘]11361 joints;
but they are not essential. |
It will be understood from the for egoling de-
scription that I employ a dlﬁ@lb]ﬁltl&l plston
to whose smaller pressure area the mofive
fluid is constantly admitted and to whose
larger pressure area the motive fluid is alter-
nately admitted and exhausted by the opera-
tion of a differential valve carried by the pis-

ton, and to whose smaller area the motive

fluid is constantly admitted from the larger
piston-chamber and to whose larger pressure
area the motive fluid is alter nately admitted
and exhausted through a passage placed in
communication with the motive-fluid supply

at one end of the piston-stroke and with the

exhaust at the opposite end of the piston-
stroke. I am aware that differential pistons

JIO
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have Dbefore been employed in pneumatic

hammers and that the admission and exhaust
of the motive fluid behind the piston has

| been controlled by a valve carried by the pis-

ton and located in alongitudinal central bore
therein; but so far as I am aware the con-
str uctlon and arrangement of my valve and

piston and their mode of cooperation with
each other are novel and an improvement -
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upon those heretofore employed. 'The con-
struction of both valve and piston is exceed-
ingly simple and of such character that the
work may be readily done by the ordinary
machinist without especial skill in the con-
struction of this particular class of tools.
None of the parts are of delicate construction
or apt to break or get out of order, while ac-
cess to the _Valve-ehamber for inspeetion or
removal of the valve, if occasion should re-
quire, may be readily had by removing the
piston from the cylinder and unscrewing the
plug J.

Having thus fully described my 1nvent10n
I claim—

1. Inapneumatichammer,the cambmamou
of a cylinder bored to form a piston-chamber
of two diameters, a differential piston in said
chamber, and a differential valve located in
the chamber formed by a central longitudinal
bore in the rear end of the piston, the motive
fluid being constantly admitted tothe smaller
pressure area of said valve, and alternately
admitted to and exhausted from its larger
pressure area through a passage placed in
communication with the motive-fluid supply
at one end of the piston-stroke and with the
exhaust at the opposite end of the piston-
stroke, and the movements of said valve in
its chamber ser ving to place the rear end of
the piston- _chamber alternately in communi-
cation with the motive-fluid supply and with
the exhaust, substantially as described.

2. Thecombination of the ¢ylinder bored to
form a piston-chamber of two diameters, a dif- !

ferential piston therein, and a differential tu-
bular valve located in a central longitudinal
valve-chamber formed in the rear end of the
piston and operating at its movement in one
direction to admit the motive fluid to the rear
side of the piston and at its movement in the

opposite direction toplace the rear end of the
piston-chamber in communication, through
the internal bore of the valve, Wlth the ex-
haust, substantially as deseribed.

3. The combination of the eylinder A, the
differential piston F ¥’ therein, formmw the

pressure-chamber G around the body F of the

piston, and the differential valve K K' K" lo-
cated in the valve-chamber formed in the rear
portion of the piston by the central longitu-
dinal bore Land screw-plug J and controlling
the exhaust-passage N and the inlet-passages
O, said valve being operated by the motive
fluid constantly admitted to its smaller pres-
sure area through the passage L. and alter-
nately admitted 130 and exhausted from ifs
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larger pressure area through the passage M,

substautmlly as described.

4. The combination of the eylmder A, the
differential piston F F' therein provided Wl,th
the passages L, M, N, O, and central longi-
dinal bore I, the plug J screwed into the rear
end of the bore I and itself having a central
bore into which open the inner ends of the

| passages O, and the tubular valve K K' K"

60

operating atits movement in one direction to
uncover the inner ends of the passages O and

cover the Inner end of the passage NN and at
its movement in the opposite direction {o un-
cover the inner end of the passage N and
cover the inner ends of the passages O, and
itself operated by motive fluid constantly ad-

mitted toits forward side through the passage

L and alternately admitted to and exhausted
from therear side through the passage M, sub-
stantially as described.

ELIAS GUNNELL.

Witnesses:
WM. 1\IASON
A. FB. AHNER
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