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UNITED STATES PATENT OFFICE. 
| HENRY SCHU MACHER, oF. D.ENVER, coloRADo 

PNEUMATIC HAMMER. 

Patented July 4, 1911. 
Application filed June 30, 1910. Serial No. 569,674. 

To all whom it may concern: 
Beit known, that, I, HENRY SCHUMACHER, 

a citizen of the United States, residing in 
the city, and county of Denver and State of 
Colorado, have invented certain new and 
useful. Improvements in Pneumatic Ham 
mers; and I do declare the following to be 
a full clear, and, exact description of the 
invention, such as will enable others skilled 
in the art to which it, appertains to make 
and use the same, reference being had to the 
accompanying drawings, and to the letters 
and figures of reference marked thereon, 
which forma a part of this specification. 
My invention 'elates to improvements in 

pneumatic hammers, my object being to pro 
videa construction of this cjass v hich shall 
be simple, in construction, durable and eco 
nomical. . . . 

in my improved construction, the ham 
mer reciprocates in an inner casing or sleeve 
which constitutes the valve. This valve re 
ciprocates in a cylinder provided with por 
tions of its inner cylinder cut away to lessen 
the surface contact of the valve with the 
cylinder, thus reducing to a minimum fric 
tional contact of the valve with the cylin 
der, and forming what is termed a balanced 
valve sleeve. The cut away portions of the 
cylinder form chambers between the inner, 
surface of the cylinder and the valve sleeve 
and entirely surround the latter, the cham 
bers being in communication with the source 
of motive fluid, whereby a lubricant for lu-. 
bricating the parts of the device may, be 
conveyed into the saidi chan bers with the 
motive fluid. Shortly before the hammer 
reaches the limit of its stroke in either direc 
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tion, provision is made for shifting the moy. 
able valve, whereby the live motive fluid 
is cut off from the cylinder upon one side 
of the hammer, and caused to enter the same 
on the opposite side for producing the re 
itra movement. One extremity of the valve 
is open and the opposite extremity is en 
larged and adapted to fit within a corre 
spondingly enlarged chamber of the ham 
mer cylinder. 
Having briefly outlined my improved con 

struction, I will proceed to describe the same 
in detail, reference being made to the ac 
companying drawing in which is illustrated 
an embodiment thereof. 

In this drawing: Figure 1 is a longitudi 
inal sectional view of my improved pnet 

matic hammer. Fig. 2 is a cross section 
taken on the line 2-2 of Fig. 1. Fig. 3 is 
a croSS section taken on the line 3-3 of . 
Fig. 1. Fig. 4 is a cross section taken on the 
line 4-4 of Fig. 1. Fig. 5 is an end view 
of the hammer cylinder taken in the direc 
tion of arrow Ain Fig. 7, with the tappet 
and retaining cap removed. Fig. 6 is an in 
ner face view of the cap for retaining the 
tappet in position. Fig. 7 is a longitudi 
nal Sectional view of the apparatus showing 
the handle broken away. Fig. 8 is a longi 
tudinal sectional view of the hammer cyl 
inder showing the valve removed. Fig. 9 is 
a longitudinal sectional view of the valve. 
Fig. 10 is an end view of the valve. 
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The same reference characters represent 
the same parts in all the views. 

Let the numeral 5 designate a hollow cy 
lindrical body portion of the tool provided 
with a threaded portion 6, adapted to enter 
a threaded socket 7 formed in the forward 
part of a handle member 8. The real ex 
tremity of the hollow cylindrical body mem 
ber is closed by a head 9, whose rear face en 
gages the bottom of the socket while its 
inner face is shouldered or offset as shown at 
10, the offset member entering the rear ex 
tremity of the body of the cylinder. This 
cylinder is hollow and provided with a cy 
lindrical chamber 12, in which is located a 
balanced valve sleeve 13, whose rear ex 
tremity is closed by an enlarged head 14, 
its forward extremity being open. 
Within the balanced valve sleeve is located a 

hammer 15, which is mounted to reciprocate 
therewith. When this hammer reaches the 
limit of its forward stroke it engages the 
rear end of a tappet 16 having an enlarged 
portion 18 and a circumferential flange 19. 
This tappet is mounted in the cylinder 
chamber to permit of a limited degree of 
longitudinal movement therein. The cylin 
der is provided with forwardly located eX 
haust passages 20. These exhaust passages 
pass longitudinally of the cylinder from 
communicating ports 21 to the end of the 
cylinder, thus preventing the tappet and the 
cylinder from becoming heated in setting hot 
rivets. 
The rear extre imity of the cylinder is pro 

vided with exhaust ports 22 communicating 
with a circumferential groove 23 located in 
the socket portion 7 of the hammer member 
8. This circumferential groove 23 communi 
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2. 
cates with a port'24 which is open to the 

5 

atmosphere. The cylinder is also provided 
with induction passages 25 and 26 respec 
tively. The passage 25 passes through the 
flange of the head 9 and communicates with 
?. circumferential groove, 27 formed in the 
hammer member in the rear of the head 9. The induction passages 25 and 26 together 
with the circumferential groove 27, are in 
communication with an induction passage 
28 formed in the handle member and com 
municating with a chamber 29, also formed 
in the handle member, and in which is lo 
cated a valve 30 acted upon by a coil spring 
31, whereby the valve is normally held in 
position to shut off the air or the motive 
fluid. Surrounding the spring 31 is a sleeve 
32 which forms a suitable casing and seat for 
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the spring. This sleeve is held in position 
in the chamber 29 by means of a collar 33 
threaded in the chamber. and adapted to abut 
against the sleeve 32. This collar 33 is also 
interiorly threaded so that the extremity of 
a fluid conduit leading from a source of 
supply may be connected therewith. The 
valve 29 is provided with a stem, 34, one ex 
tremity of which protrudes into a recess 35 
formed in the handle member. Pivoted in 
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the recess 35 is a pawl 36 engaging the ex 
tremity of the stem 34. . This pawl 36 pro-:|| 
trudes beyond the recess and is provided 
with a thumb-engaging portion 37 conven 
iently located, to be pressed by the hand of 
the user of the tool for the purpose of press 
ing the valve stem forwardly for opening the 
valve to allow the motive fluid to enter the 
passage 28. Portions of the inner surface of 
the cylinder 5 are cut away to lessen the Sur 
face contact of the valve sleeve with the wall 
of the cylinder, and to form lubricant cham 
bers 38 entirely surrounding the valve sleeve. 
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These chambers communicate with the in 
duction, passage 25 by means of ports 39, 
whereby lubricant may be conveyed with the 
motive fluid into the said chambers, thus all 
parts of the valve sleeve may be constantly 
lubricated during the operation of the de 
WCe. ' ' ... " 

The valve sleeve 13 is provided with ports 
designated 40, 41, 42 and 43. The ports 42 
and 43 are located within the enlarged ex 
tremity of the valve sleeve 13. 
When the hammer is at its 

of movement the motive fluid enter's the 
hammer chamber from the passage 25 by Way 
of a port 4 to a circumferential groove 44 
which is in communication with the port 40 
of the valve sleeve. When the hammer is in 
this position the motive fluid acts upon a 
shoulder 45 to impart the rearward move 
ment to the hammer. Forward of the shoul 
der 45, the hammerisprovided with a reduced 
portion 46 which comes in direct contact 
v. ith the t?ippet 16. As the hammer moves. 
rearwardly the motive fluid in the rear por 

forward limit 
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tion of the hammer chamber exhausts 
through the port 42 of the valve sleeve to the 
circumferential groove 23 formed in the 
socket portion of the handle 9. Before the 
hammer reaches its rearward limit of move 
ment, and after it has passed the port 41 of 
the valve sleeve, the air cushions between 
the hammer and the rear head of the valve 
sleeve, whereby the latter is caused to move 
rearwardly until the head of the sleeve en 
gages the inner surface of the head 9 of the 
in the rear of the head 14 of the valve sleeve 
has leaked out into the circumferential 
groove 23 of the socket portion of the han 
dle member 8, through relatively small mo 
tive fluid passages. 47 formed in the wall of 
the sleeve and the inner extremity of the en 
larged portion 14 and leading to the circum 
ferential groove 23. After the valve sleeve 
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: cylinder. In the meantime the motive fluid 
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85. 
together with the hammer has reached its . 
rearward limit of movement, the motive 
fluid enters a circumferential groove 48, 
formed in the wall of the cylinder, communi 
cating with a port 43 formed in the valve 
sleeve. At this time the exhaust is cut off, 
since the port 42 of the sleeve is out of regis 
ter with the circumferential groove 23 of 
the socket portion of the handle member. 
The motive fluid now enters the valve sleeve 
in the rear of the hammer from the passage 
26 through a port 3 formed in the wall of 
the cylinder, to a circumferential groove 48 
and the port 43 of the valve sleeve, for the . Oc purpose of moving the hammer forwardly. 

It might be stated here that the upper por 
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tion of the hammer 16 is rounded as shown 
at 49, whereby the motive fluid enters be 
tween the hammer and the extremity of the 
valve sleeve, thus forming a wedge-like ac 
tion against the hammer to force the same 
away from engagement with the head of 
the valve sleeve. As the hammer 15 moves 
forwardly, it uncovers the port 41 formed 
in the valve sleeve and communicating with 
a circumferential groove 50 formed in the 
wall of the cylinder. From the groove 50 
a passage 51 leads rearwardly and com 
municates with a port 52 leading to a space 
53 formed back of the enlarged head 14 of 
the valve sleeve between the head 9 of the cylinder chamber, hence the motive fluid is 
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allowed to pass to the rear of the valve sleeve 
after the hammer 15 has opened the port 41, 
thus causing the valve sleeve to be shifted 
from its position shown in Fig. 7 to the 
position shown in Fig. 1. 
The upper surface of 

portion 14 of the valve 13 is convex as 
shown at 54, whereby a sufficient space is 

the enlarged head 
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left between the enlarged head and the end 
of the cylinder when the valve sleeve is at 
the rear end of its travel, to permit the mo 
tive fluid to enter between the rear end of 
the valve sleeve and the end of the cylinder, 30 
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and exhaust passages coöperating with the 
inlet and exhaust passages of the cylinder, 
a hammer mounted to reciprocate in the 
valve sleeve and arranged to alternately ad 
mit fluid rearwardly and forwardly of the 
hammer, the cylinder having portions of its 
inner surface cut away to lessen the surface 
contact of the valve sleeve with the cylinder 
and to form lubricant chambers, the said 
chambers being in communication with one 
of the intake passages, whereby lubricant 
is conveyed into the said chambers with the 
motive fluid, substantially as described. 

3. In a pneumatic hammer, the combina 
tion with a hollow cylinder, of a valve sleeve 
mounted within the hollow of the cylinder, 
a hammer mounted to reciprocate within the 
valve sleeve, the cylinder having inlet and 
exhaust passages, the valve sleeve having co 
operating inlet and exhaust passages, the 
valve sleeve being arranged to admit motive 
fluid rearwardly and forwardly of the ham 
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admit fluid rearwardly and forwardly of the 
40 

45 

* mer, the inner wall of the cylinder having 
portions thereof cut away adjacent the valve. 
sleeve to lessen the surface contact of the 
valve sleeve with the cylinder, the said cut 
away portions being in communication with 
One of the inlet passages of the eylinder, 
whereby lubricant may be conveyed to the 
said cut away portions with the motive fluid, 
for the purpose set forth. 

4. In a pneumátic: haímmer, the combina 
tion with a hollow cylinder, of a valve sleeve 
mounted in the hollow of the cylinder, a 
hammer mounted to reciprocate in the sleeve, 
the cylinder and valve sleeve having co 
operating inlet and exhaust passages, the 
valve sleeve being arranged to alternately 
hammer, the innerwall of the cylinder hav 
ing portions cut away adjacent the valve 
sleeve, the said cut away portions forming 
lubricant chambers, and means for intro 
ducing lubricant to the said chambers si 
multaneously with the induction of the mo 
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tive fluid for operating the hammer, sub 
stantially as described. 

5. In apneumatic hammer, the combina 
tion with a hollow cylinder, of a valve sleeve 
mounted in the hollow of the cylinder, a 
hammer mounted to reciprocate in the sleeve, 
hammer, the valve sleeve being arranged to 
alternately admit fluid rearwardly, and for 
wardly of the hammer, lubricant chambers 
being formed between the valve sleeve and 
the cylinder, and means for introducing 
lubricant into the said chambers with the 
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means for admitting fluid to actuate the . 

55 

induction of the motive fluid for operating. 
the hammer, substantially as described. 

6. In a pneumatic hammer, the combina 
tion with a hollow cylinder, of a valve sleeve 
mounted in the hollow of the cylinder, a 
hammer mounted to reciprocate in the sleeve, 
the cylinder, and valve sleeve having co 
operating inlet and exhaust passages, the 
valve sleeve being arranged to alternately 
admit fluid rearwardly and forwardly of 
the hammer, 
formed between the valve sleeve and the cyl 
inder, and means for introducing lubricant 
the motive fluid, substantially as described. 

7. A pneumatic hammer comprising a hol 
low cylinder, and a reciprocable valve sleeve 
mounted therein, the inner wall of the cyl 

forming lubricant chambers, means for in 
troducing fluid for operating the hammer, 
and means whereby lubricant is introduced 
into the said chambers simultaneously with 
the induction of the motive fluid for operat 

lubricant chambers being 
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into the said chambers with the induction of 
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inder having portions cut away adjacent 
the valve sleeve, the said cut away portions 
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ing the hammer, substantially as described. . 
... In testimony whereof I affix my signature 
in presence of two witnesses. 

HENRY SCHUMACHER. 
Witnesses: 

JNo. G. PowELL, 
HoRTENSE UHLRICH. 
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