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PNEUMATIC HAMMER.

SPECIFICATION forming part of Letters Patent No. 632,262, dated Sentember 5, 1899,

~Application filed May 27,.1899. Serial No, 718,470,

(Nomodeld '

To all whom it Y CONCETTL:
Be it known that I, EL1AS GUNNELL, a citi-
zen of the United States of Ameri 1ca, remdmﬂr

“at Chicago, in the county of Cook, in the State

of IlllHOIb have invented a certain new and
useful Improvement in Pneumatic Hammers,
of which the following is a description, refer-
ence being had to the accompanying draw-
ings, forming part of this specification.

My invention relates to that class of devices
commonly known as ‘‘pneumatic hammers,”
1n which a reciprocating piston operated by
compressed air or other motive flnid hammers
upon a tool or tool-holder inserted in or car-
ried by the front end of the cylinder, and has
for its object the provision of means whereby
the construction of the tool may be simplified
and the force of the blow of the piston ma-
terially increased.as compared with that of
pneumatic hammers now generally used.
These results are accomplished in the man-
ner and by the means to be now deseribed by
reference to the accompanying drawings, in
which— |

Figure 1 represents a middle longitudinal
seetion of my improved hammer with the
piston shown at the rear end of its stroke:
Fig. 2, a similar view with the piston ap-
proaching the end of its forward stroke, and
Fig. 3 a similar view with the piston at the
end of its forward stroke and the valve shifted
for the return.stroke.

The same letters of reference are used to

indicate identical parts in the several views.
In the present instance my improved ham-
mer 1s illustrated as equipped for the opera-

~ tion of riveting and adapted for use in con-

40

45

5o diameteranditsrearportion thesmaller.

nection with a riveting apparatus—such, for
instance, as that illustrated and deseribed in
United States Letters Patent No. 624,928, is-
sued to me May 16, 1899, which will aeeount
for the particular form o_f 1t illustrated in the
drawings, as hereinafter explained; butsuch
apparatus and such employment of my new
hammer have nothing to do with the essen-
tial features of my invention.

A isthe main ¢ylinder of the tool, which has
formed in it a differential piston-chamber B,
whose forward half or portion has the larger

| rear end of the cylinder and piston~cha1nbel'

are 1n the present instance partially closed

by a tailpiece C, which is screwed into the

rear end of the cylinder A and is provided
with a flange abutfing against its rear end.
This tallpleee has nothmff to do with my pres-

ent invention, being emplOyed in the present

instance simply to adapt the tool for use in

the riveting apparatus heretofore referred to,

and 1ts place may be taken by any suitable

‘cap or c¢ylinder-head, which where the ham-

mer 18 to be used as a hand-tool will be pro-
vided with the usual handle and throttle-

| valve for controlling the admission of the mo-

tive flunid to the tool The only essential
thing in respect to this end of the tool is the
larﬂfe inlet-passage D for the motive fluid
opening into the rear end of the cylinder
through which the full and unrestrieted sup-
ply of motive fluid 18 constantly admitted to
the rear end of the piston-chamber when the
main throttle-valve is open and the tool in
opelatlon

Screwed into the opposite or front end of
the eylinder A is a cylindrical block or head
K, provided with a central bore to receive the
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shank F of the riveting-die G. The inner

“end of this block or head E within the cylin-

der A is bored outin a suitable manner to re- -

celve -a cylindrical valve H, provided upon

‘1ts periphery with a forwardly-facing annu-

lar shoulder a, to which the pressure of the
motive fluid is constantly admitted through
a passage I, extending rearward through the
cylinder A and communicating at its rear end
with the rear end of the mston chamber.

The constant pressure of the motive fluid
against this shoulder a tendsto hold the valve
in 1ts rearward or right-hand position, Figs.
1 and 2, and in such position the front end
of the piston-chamber 1s in free communica-
tion with the atmosphere through the inte-
rior of the valve H and exhaust-openings J,

formed in the wall of the cylinder strueture

When, however, the valve is forced forward

to the posﬂnon shown in Fig. 3, its front end
enters and snugly fits a 011'(3111:51,1 recess K,
formed in the block E, and thereby cuts off
the front end of the piston-chamber B from

The | the exhaust-ports J. ‘A cushioning-ring K’ r
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is in the present instance shown seated in a |in Fig. 3.

oroove in the bottom of the recess K to re-
ceive the end thrust of the valve.

Leading forward from the rear half or por-
tion of the main piston-chamber 1s a passage
L., which opens at its forward end into the

Jarge portion of the piston-chamber, at the
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extreme front end of the latter. Also lead-
ing forward through the wall of the eylinder
A is a second passage M, (shown in dotted
lines,) which communicates with the smaller
half of the piston-chamber, near the rear end
of the latter, and at its forward eund opens
into the enlarged portion of the cylinder at
the front end of the main piston-chamber, in
which the valve H moves, the front end of
such passage being closed by the valve Il

“when the latter is in its rear position, as in

Figs. 1 and 2. -

The piston N has a main body portion fit-
ting the rear half of the piston-chamber and
an enlarged portion or head N’ fitting the
large half of the piston-chamber. In front
of the part N’ the piston is reduced to even

Jess diameter than its rear portion, forming

a stem or striking portion N, upon which,

just forward of the enlargement N, is formed

a circumferential shoulder or collar b. -.

Opening through the wall of the cylinder
A, immediately in front of the enlargement
or head N’ of the piston when the latteris in
its extreme rearward position, Ifig. 1, are ex-
haust-ports O. |

Under the above-described
and arrangement of parts the operation is as
followe: With the piston and wvalve in rear-
ward position, as in Fig. 1, andthe frontend
of the piston-chamber consequently open to
the exhaust when motive fluid is turned onto
the tool the piston will be driven forward
by the pressure behind it. Asit approaches
the forward end of its stroke its stem N'' will
enter and pass through the valve I, and as
it nearly completes its stroke the enlarged
portion or shoulder b on said stem will enter
the rear end of the valve H, Ifig. 2. T'his
shoulder & is of such diameter as to snugly
fit the internal bore of the valve, and conse-
quently when it thus enters the rear end of
the valve communication between the front
end of the piston-chamber and the exhaust-
ports J (through the interior of the valve) will
be cut off. At the instant the shoulder b of
the piston-stem thus enters the rear end of
the valve the extreme rear end of the piston
will uncover the rear end of the passage L,
Fig. 2, thereby admitting the motive fluid
from the rear end of the piston-chamber
through said passage to the extreme front
end of the piston-chamber between the rear
end of the valve II and the annular forward
face of the head N’ of the piston, and this
pressure so admitted to the rear end of the
valve II will overcome the pressure acting
constantly upon thesmaller annular shoulder
. of the valve, as heretofore explained, and
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- Such forward movement of the
valve will uncover the front end of the pas-
sage M, so that the motive fluid will then be
admitted to the front end of the piston-cham-
ber through both the passages L and M. As
the piston delivers its blow upon the shank
F of the riveting-die G and rebounds there-
from it will at the very beginning of its back-
ward movement cover-and close the rear end
of the passage L, but the motive fluid will
continue to be admitted to the front end of
the piston-chamber through the passage M,
since the pressure of the motive fluid in the
front end of the piston-chamber acting upon
the rear end of the valve will maintain the
valve in the forward position to which it has
been moved,with the exhaust-outlet from the
front end of the piston-chamber closed, as be-
fore explained. The motive fluid admitted
tothe frontend of the piston-chamber through
the passage M and acting upon the entire for-
ward area of the piston (both the front end
of the stem N’ and the annular face of the
head N') will overcome the constant pressure
upon the rear end of the piston which has
driven the piston forward and will drive tne
piston backward, crowding the motive fluid
behind the piston back into the inlet-passage
D and supply-pipe through which the mo-
fluid is conveyed to the tool. As the
piston approaches the rear end of its stroke
it will uncover the exhaust-ports O, (at the
same time closing the rear end of the pas-
sage M,) whereupon the pressure in front of
the piston will immediately escape, and the
valve being thus relieved from the pressure
which has Dbeen holding it in forward posi-
tion will be immediately shifted to rearward
position by the constant pressure acting
against its annular shoulder a, thereby open-
ing the front end of the piston-chamber to
the exhaust through the interior of the valve
and exhaust-ports J, as well as through the
exhaust-ports O uncovered by the piston,

whereupon the piston will be immediately

driven forward again by the constant pres-

| sure behindit and the above-described opera-

tion be repeated. At its forward movement
the piston will at once close the exhaust-ports
O, but the front end of the piston - chamber
will remain in free communication with the
atmosphere through the exhaust-ports J, so
that there will be no compression of air in
front of the piston to resist its forward move-
ment and to lessen the foree of its blow. The
exhaust-ports O thus serve the twofold pur-
pose of providing an exhaust-outlet controlled
by the pistou for relieving the pressure upon
the large area of the valve at the end of the
rearward stroke of the piston, and, second,

of providing a large and free exhaust from -

the front end of the piston at the end of its
rearward stroke and permitting the instant
escape of the pressure in front of the piston
without waiting for the valve to shift.

From the foregoing description it will be

drive the valve forward to the position shown | understood that the pistonis driven forward

70

75

30

00

95

I1QO

105

II1Q

I15

I20

125

130




10

20

30

35

40

45

50

55

6o

832,262

by a counstantly-acting pressure behind it
and that at the end of 1ts forward movement
a preponderating pressure is admitted to its
forward end todrive it rearward again against

the resistance of the consta,nt pressure De-

hind 1it.

It is a desideratnom in tools of this ¢harac-

ter that the motive fluid shall be admitted
behind the piston in the fullest and freest
possible manner at the beginning of the for-
ward stroke of the piston in order that the
lattermay bedriven forward at the maximum

velocity and thereby strike a blow of maxi-

mum foree upon the shank of the working
tool. Where a valve is employed to inter-
mittentlyadmit and exhaust the motive fluid

‘at the rear end of the piston-chamber there

1S mecessarily more or less restriction to the
inflow of the motive fluid through the port or
ports controlled by the valve, and it is con-
sequently impossible to utilize in such case
the full power of the motive flnid supplied
to the tool. By the provision of my invention
the motive fluid is constantly admitted to the
rear end of the piston - chamber through a
port or passage which is or may be of full size
of the conduit throngh which the motive
fluid is econveyed to the tool, and as it is act-
ing upon the rear end of the piston all the
time its maximum power is utilized to drive
the piston forward at theinstant the exhaust-

ports in front of the piston are opened and

the latter reverses its stroke and starts for-
ward again. I am therefore enabled under
any given conditions to obtain a more pow-
erful biow from a piston of given size and
length of stroke than where the inflow of mo-
twe fluid to the rear end of the piston-cham-
ber is more or less throttled by the employ-
ment of a valve controlling the inlet and ex-
haust at that end of the piston-chamber.

Inasmuch as it is not only a desideratum
that the piston shall be driven forward at
maximum velocity, but also that it shall be
returned gentiy or slowly in order that its
blows upon the working tool maynot suceeed
each other too mpldly and in order that it
may not produce objectionable shock or jar
at the end of its rearward stroke, a very small
preponderating pressure area upon the front
end of the piston will serve to return the pis-
ton to rearward position in the desired man-
ner and by properly proportioning the front
and rear pressure areas of the piston the rear-
ward movement of the piston may be regu-
lated as desired.

It will be further noted that accompanying
the advantages above set forth my tool pre-
sents a simplicity of construction and econ-
omy of manufacture of an important charac-
ter as compared with many other tools of this
character now in use.

As heretofore explained, the particular 13001
illustrated in the drawings has been designed
for use in my riveting ﬂppm‘atus,-iu which

when the motive fluid is turned onto the tool
the riveting set or die G is constantly pressed |

]

3

against the point of the rivet, and therefore

no means for holding the die in place in the

tool (against the pressure of the motive fluid
in the fmnt end of the piston-chamber) need

be employed, but when employed as a hand-

tool suitable means for such purpose ‘mll be

provided.
Having thus fully deseribed my invention,

T claim—

1. A pneumatic hammer comprising a cyl-
inder, a differential piston therein having its
forward pressure area superior to its rear
pressure area, to which latter the motive flunid

75
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18 constantly admitted, and a valve located at

- the front end of the piston-chamber and co-

operating with the piston to intermittently
admit the motive fluid to the front end of the

piston-chamber to drive the piston rearward.

2. A pneumatic hammer comprising a cyl-
Inder, a differential piston therein having its
forward pressure area superior to its rear

pressure area, to which latter the motive fluid

1s constantlyadmitted,and adifferential valve
located at the front end of the piston-cham-
ber, to whose smaller pressure area the mo-

90

tive fluid is constantly admitted and to whose

larger pressure area the motive fluid is inter-
mittently admitted through a passage con-
trolled by the piston.

3. A pneumatic hammer comprising a cyl-

95

inder, a differential piston therein having its

forward pressure area superior to its rear
pressure area, to which latter the motive fluid
1Isconstantly ad mitted,and adifferential valve
located at the front end of the piston-cham-

ber, to whose smaller pressure area the mo-

100

tive fluid 1s constantly admitted, and to and

from whose larger pressure area the motive
fluid 1s intermittently admitted and exhaust-
ed through ports and passages controlled by
the piston.

4. A pneumatic hammer comprlsmn'a cyl-

inder, a differential piston therein having its
fmward pressure area superior to its rear
pressure area, to which latter the motive

ton-chamber, to whose smaller pressure area,
the motive fluid is constantly admitted and

front end of the piston-chamber and acted
upon by the motive fluid intermittently ad-
mitted to and exhausted from the front end
of said chamber through ports and passages
controlled by the plston

fuid is consbamly admitted, and a differen-
tial valve located at the front end of the pis-

105
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‘whose larger pressure area is exposed to the =

I20 -

5. A pneumatic hammer comprising a eyl- -

inder, a differential piston therein to whose
smaller rear end the motive fluid is con-
stantly admitted to drive the piston forward,
and a cylindrical valve located in the front
end of the cylinder and through which the

front end of the piston passes to deliver its

blow, said valve coOperating with the piston
to Intermittently admit the motive fluid to
the front end of the piston-chamber to drive
the piston rearward.

6. A pneumatic hammer comprising a cyl-

125 .
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inder, a differential'piston therein to whose | coéperating with each other and controlling

smaller rear end the motive fluid is con-

stantly admitted, and a differential cylin-

drical valvelocated inthe front end of the cyl-
inder and through which the front end of the
piston passes to deliver its blow, the motive
fluid being constantly admitted to thesmaller
pressure area of said valve and intermit-
tently admitted to and exhausted from its
larger pressure area through ports and pas-
sages controlled by the piston.

7. A pneumatic hammer comprising the
evlinder A having a differential piston-cham-
ber B into whose rear end opens the main
motive-fluid inlet D, the differential piston
located in said chamber and composed of the

“rear body portion N, enlargement or head N,

and forward portion or stem N, the latter
provided with a shoulder b, and the cylin-
drical differential valve H located in the front
end of the eylinder and having the annular
shoulder « to which the motive fluid is con-
stantly admitted, the said valve and piston

——

the exhaust-ports J and O and the live-air
passage M in the cylinder. |

8. A pneumatic hammer comprising the
cylinder A having a differential piston-cham-
ber B into whose rear end opens the main
motive-fluid inlet D, the differential piston
located in said chamber and composed of the
rear body portion N, enlargement or head N,
and forward portion or stem N", the latter
provided with a shoulder b, the cylindrical
differential valve H located in the front end
of the cylinder and having the annular shoul-
der a to which the motive finid is constantly
admitted, said valve and piston codperating
with each other and controlling the exhaust-

ports J and O and the two live-air passages 40

I. and M in the cylinder.
ELIAS GUNNELL.

Witnesses: o :
J. ARNOLD WISDELL,
IJ; En GEER-
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