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PNEUMATIC HAMMER,

Specification of Letters Patent.

UNTIED STATES PATENT OFFICE.

- HENRY SCHUMACHER, OF. DENVER, COLORADO.

- Patented July 4, 1;‘911;

Application filed June 30, 1910. Serial No. 563,674, :

To all whom it-may concern:

Beitknown, that I, Hewry SCHUMACHER,
a citizen of the United States, residing in
the city .and county. of Denver and State of
Colorado, ~have-invented certain new and
ugeful Tmprovements in Pneumatic Ham-
mers; and. L.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 form a part of this specification.

My:invention relates to improvements in
pheumatic hammers, my object being to pro-
vide'a construetion of this ciags which shall

be simplesin construction, durable and eco-

nomical. .

In my improved construction, the ham-
mer reciprocates in an inner casing ov sleeve
which constitutes the valve. This valve re-
ciprocates in’a cylinder provided with por-
tions-of its inner eylinder 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 said chambers with the

motive fluid.: Shortly before the hammer

* reaches thelimit. of its sticke in either divec-

1N
ox

tion, provision is made for shifting the mov-

40 able valve,  whereby the live motive fluid

is cut -off-from the eylinder upon one side
of the Nammer, and caused to enter the same
on the opposite side for producing the re-
iuri 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, T will proceed to describe the same

in detail, reference being made to the ac-
companying drawing in which is illustrated
an embodiment thereof. L

In"this drawing: Figure 1 is a longitudi-

. nal sectional view of my improved pnet-

matic hammer. Fig. 2 is a cross section’
taken on the line 2—2 of Fig. 1. TFig. 3 is

a cross section taken on the line .3—3 of
Fig. 1. Fig. 4 is a eross section taken on the

line 4—4 of Fig. 1. Fig. 5 is an end view
of the hammer cylinder taken in the dirvec-
tion of arrow A in 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 longl-
tudinal sectional view of the hammer cyl-
inder showing the valve removed. Tig. 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 ¢y-'
Iindrical 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 rear ex-
tremity of the hollow cylindrical body mem-
ber is elosed by a head 9, whose rear face en-
gages the bottom of the socket 7 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 providéd 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 thebalanced valve sleeve islocated 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. Theuse exhaust passages
pass longitudinally of the cylinder from
communicating ports 21 to the end of the

‘eylinder, thus preventing the tappet and the

cylinder from becoming heated in setting hot
rivets. :

The rear extrcmity 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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. C:ﬁt@}i‘ viith a pd’rt”i_% which 1s open to the
‘atmosphere. . The cylinder is also provided

Gt

=

with induction passages 25 and 26 respec-
tively.” The passage 95 passes through the
flange of the head 9 and communicates with

a_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

o1

communication with an induction passage

- 98 formed in the handle member and com-

municating with a chamber 29, also formed

'~ in the handle member, and in which is lo-

ke
Ot

cated a valve 30 acted upon by a coil spring
81, whereby the ‘valve is pormally held in
position to shut off the air or the motive
fluid. “Surrounding the spring 31 is a sleeve

" .82 which forms a suitable casing and seat for

20

25

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

‘30

35

the recess 85 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 87 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-

40

face contact of the valve sleeve with the wall-

of the cylinder, and to form lubricant cham-

bers 38 entirely surrounding the valve sleeve.

These chambers communicate with the in-
duction . passage 25 by ‘means of ports 39,

_ whereby lubricant.may-be conveyed with the

nh
e

motive fluid into the said chambers, thus all

" . parts of the valve sleeve may be constantly

50
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lubricated during. the operation of the de-
vice. o - . :
The valvé sleeve 18 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 ifs forward limit '

of movement the motive fluid enters the
hammer chamber from the passage 25 by way
of a'port 4 toa circunferential 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 tlie rearward move-

ment to the hammer. “Forward of 'the shoul--
_der45,the hammer isprovided Wtith‘a reduced
“portion 46 «which comes in direct contact
As the hammer noves.

v.ith the tapﬁet 16. he-
rearwardly the motive fluid in the rear por-

" 996,880

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

70
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- ¢ylinder. In the meantime the motive fluid

in the rear of the head 14 of the vilve 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-

Jarged portion'14 and leading to.the circum-

ferential groove 23. Adfter the valve sleeve

80

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 cirenmferential groove 23 of
the socket portion of the handle member.
The motive fluid now enters the valvesleeve
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 .
106

purpose of moving the hammer forwardly.
It might be stated here that the upper por-

90

95

tion of the hammer 16 is rounded as shown -

at 49, whereby. the motive fluid enters be-
tween the hanimer 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 circumférential 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

after the hammer 15 has opened the port 41,
thus causing the valve sleeve to be shifted

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

of the cylinder when the. valve slecve is at

from its position shown in Fig. 7 to the

the enlarged head

the rear end of its travel, to permit the mo-.

105
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115

allowed to pass to the rear of the valvesleeve

120

125
left between the enlarged head and’the end ~

tive fluid to enter Letween the rear end of -

the valve sleeve and the end of the cylinder,

130
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at the same time prov1chn0 a oxeqter %.11‘*‘1(’9

for the,motive flnid to act on than if the
Lead Whele a: flat < surface.
sleeve 13 is being shifted to the pocmon
shown in Fig. 1 h‘ovn that shown in Fig. 7,
the hanmiier moves forwardly with it, and
as the latter strikes the tappet 15 the mutive
fluid is allowed to enter the hammer cham-
whereby the
latter is caused to move rearwardly, thus
mamtfun’no the proper rec1procqtm move-
nmient of the hammer and the -valve sleeve.
As soon. as the valve sleeve js DlOVLd for-

wardly its enlarged head 14 moves o a po-’

sition to cut off commumcatlon between the
hve motive fluid and the hammer chamber
in the rear of the Inmlner and at the same
time the valve sleeve is in position to allow
the motive fluid in the rear of the hammer to
exhaust through the port 42 to a circumfer-
ential groove 55 formed. in.the wall of the
cyhnder 5, thence through the ports 22 to
the (‘u'cumferentml groove 23 formed in the

-socket portlon T of the handle member 8§,

from Whence it p‘lSSGS through the exhaust

port’ 24,

Whern the valve slesve has veached its
rearward limit of movement, the induction
port 40 of the valve sleeve is moved out of
register or communication with the live fluid

cut off from the hammer chamber in front
of the hammer.” This rearward movement
of the valve sleeve uncloses ports 21 formed
in-the forward extremity of the cylinder and
comiunicating with the passages 20, where-
by the motive fluid within the chamber in
front of the hammer is allowed to exhaust
at the férward extremity.of the cylinder.
The forward extremity of the cylinder is
provided with a cap 57 having an inwardly
projecting flange 58 adqpted to fit within
an exteriorly located circumferential groove
59 of the cylinder. This cap is slotted from
1ts upper edge downwardly as Dho\v at
thus making the cap resilient and form-
ing escape passages for the motive fluid
passing through the passages 20.
From the foregomg degeription the ap-
eration of my improved pneuma atie hammer
will be 10&“1‘3]} understeod.  Relferring fo

Fig. 1 of the drawing and agsuming that all
of the parts are in the posn‘mn shown t eve-
in, the user of the hammer, by pressing the

thumb on the pawl 36, the valve 3 \\“H be
forced outwardly to allow the motive fluid

" to enter through the passage 28, circumfer-

60

65

ential passage 7 and mductlon passage 23

and thence through the port 4 to the hamier
chamber forward of the shoulder 45 on the
hammer, whereby the motive fluid acting on
the hammer drives the hammer rearwardly,
and when it has nearly reached its reavward
limit of movement the air cushions between

“the rear end of the hammer and the head of

When the ‘valve

- tinl groove 23 and ex!must port

 the cyhndor and the port 43 of

25, vghereby the live motive fluid is,

the valve ¢ L’nu v: ﬂw:
rearwa ’M
eylinder
Tes aked m:‘x 1
valve sleove of the
through the .,Liu‘ﬂl small nassag
the civenm fevential groove c:\'ha ust RO
22 of the ey under dmmue c.n'u,lmi“r’m-
24, As soon
i allowed to
from Uv*‘civ
b 419 port 8 of
i the valve
sleéve. 'The motive fAuid then acts on the
convexemrem;t«,‘; 49 of the hamier to deive
the latter forwardly. After the b ammer has

head

inder
by 4/ f‘l\

l_us ocenrs the motive flud
enter the hammer chambesr
cuinferential groove 48 throug

a3

uncovered the port 41 duri ng J,l:, forward .
235 -
the

moveme “t the motive {luid passes to
rear of the, valve sleeve through H e pa
51 and the port 52. Thismotive fAnid : g
on the convex portion 34 of the \”xhn sleeva
head 1& causes the latter to move forwardly
with the hammer, whereby the hve m“hm
ﬁlu({ i cut off from the hu anupner chambey n!
the rear of thel L,unmer: and the abr in said
chamber in the rear of the h;ﬁnv:z:m ‘ﬂmmfi

to exhaust through the porls 42 of the valy
<’>'f

f'il‘(‘llll’l'f(‘l“"l‘ﬁ al 5‘3 he ey lmm
ports 22, cireumd

1
socket portion of

£roo V(‘

thence through the Lk
atmosphere.  Affer ved, Lo

munication is open !
fluid and the hanuner
the hammer fo n
and the operations
repeated.

While I have described
gpecific construction of pneuuintic han
it is understood that the sune 1 ay be
structed in modifications \'\.'iﬂ*r il m ;,4
from the spirit the inven
without the e oi the (:}.zlﬁ'.:

Having wel my dne
T elaim

1. Inonopnenn
tien with s !
and  extinnsg
mounted
baving «

live mative

i trond of

v 1‘“:‘.1'“\‘»‘:11):“’»
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inne‘: :
of ita »xum(‘ eut away
portiuns Toum% chome
bers communi
passages, whereby fu

¥
it the saud
¢ of 1'_'!&(« ;

the said chambey otive
su‘:,)amnuﬂly as (1\:.:2

2. A pnewmatic haiomer

hollow cylinder having inlet

passages and a valve sl(\m'” monted wi
|

the hollow of the eviinder sud buvine |

ot »y
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and exhaust joassafges codperating 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 ef 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, 0f a valve sleeve

mounted within the hollow of the cylinder,
2 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-

- mer, the inner wall of the cylinder having

25

30.

35

- admit fluid rearwardly and forwardly of the-

40

45

- 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 poeumatic hvaﬁmer, the combina- -

tion with a hollow cylinder, of a valve sleeve
mounted in the hollow of the cylinder, a

hammer mountéd 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 inner wall 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- |

996,889

tive fluid for operating the hammer, sub-

stantially as described.

5. 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,

hammer, the valve sleeve being arranged to

alternately admit fluid rearwardly.and for-
-wardly of the hammer, Iubricant chambers

being formed between the valve sleeve and

50 -

‘means for admitting fluid to.actuate the - ‘

55

the cylinder, and means for introducing -

lubricant into the said chambers with the

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 thesleeve,

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, lubricant chambers being

formed between the valve sleeve and the cyl-
inder, and means for introducing lubricant

65
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into the said chambers with the induction of :

“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-

75

inder having portions cut away adjacent

“the valve sleeve, the said cut away portions

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-

80

ing the hammer, substantially as described. -

~In testimony whereof I aflix my signature
in presence of two witnesses. S
o "HENRY SCHUMACHER.
‘Witnesses: :
Jno. G. PoweLL,
HortENsE UHLRICH.
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