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and use the same, refer ence being
accompanying dr_awmgs, and to the letters

UN"ITED %TAEZ‘E% PATENT OFFICE

HEITRY mC.rIUTf“ _&.CI-J..ER OF DENVER COLORADO

PN EU"JIATIC HAMIVIER

996,889, "

E‘speclﬁeatmn of Letters Patent

P@tented J uly 4, 1911

Apphcatmn iled June 30, 1910 Serlal No. 569 674,

To (;2'7 uham ’Lt may concern:

Be'it known that I, Hexry SCHUMACHER,
a citizen of the. Umted ~tates, residing in
the mtv and county of Denver and State of
Lo orado, shave - 111vmted certaln new

mers;-and. L. do declare the iellowuw to be
:tull ‘clear, |
1111"ent10n Such as will enable others skilled

in the art to. which it appertains to make
had to the

ana figures oi reference marked thereon,
which form a part of this specification.

~ My: invention velates to improvements in
pneumatic hammers, myv object being to pro-

vide a construction of this ciags which shall
he simple 1. ‘constr uction, Jw able and eco-

nomieal

In 'my 1mproved (‘{}Ilbtl getion, the ham-
mer reciprocates In an nner
which constitutes the valve. This valve re-
ciprocates in’a eylinder provided w 1th 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-
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A
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valve sleeve.
,.cvjmdel form  chambers between th

“surface of the cylinder and the miv
and entirely surround the latter, the cham-

tional contact of the valve with the cylin-
der, and forming what is termed a balanced

The cut away pmtwns ot the
inner

bers being in communication Wlth the source

of motlve fluid, whereby a lubricant for lu-.

bricating  the pmts of the device may, be

convey ed into the said chambers with the
motive fuid.

Shortly before the hammer
reaches the hmlt of its stroke in either direc-
tion, provision.is made for shifting the mov-
alne valve, whereby the live motive fluid
cut -off- From the cylinder upon one side
%11 hanmmer, and caused to enter the same

on the opposite side for producing the re-

turi movement. - One extremity of the valve

- is open’ snd the opposite extremity 1s en-
larged and - adapted to fit within a corre-

qpondmﬂ*lv enlarged chambu‘ of the h‘lm-

mer cylinder. .
Having brietly outhned my 1mproved con-

sty uctlon I will proceed to describe the same
n detful reference being made to the ac-

companying: drawing in which 1s 111ustrated

an embodlment thereof.
In this drawing: Figure 1 1s a longltud1-

. nal sectmna,l view of my improved pnet.- |

and
useful. Impmvements in Pneumatic Ham-

and; exact description of the.

e Hlllﬂ or sleeve

sleeve

matic hammer.

4 13 a cross SLLthIl taken on the

, with the tappet

‘Fig. 2 is a cross sectlion
taken on the hne 9-———-—2 of Fig. 1. Fig. 3 is
a_cross section taken on the line 3———3 of
Fig. 1. Fig.
lme 4—4-of Fig. 1. Fig. 5 is an end view
of the hammer cyhnder aken in the direc-
tion of arrow A in Ifip.

60

and retalning cap removed Fig. 6 is an in--

ner face view of the cap for retammo the
tappet in position. [Fig.

Fig. 8 1s a 1onn1-
tucdinal sectional view of the hammer cvl-
inder showing the _1113 removed. Fig. 9 is
a longitudinal sectional view of the valve.
IFig. 10 1s an end view of the valve. '

71s a 10n01t11d1~ .
nal sectional view of the apparatus Showmﬂ'
‘the handle broken away.

70

The same 1ef9re11ce chmaciem represent

the same parts in all the views.

Let the numeral 5 designate a hollow cy-‘

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 mewber 8. The rear ex-
tremity of the hollow cylindrical body mem-

ber 1s elosed by a head 9, whose rear face en-
while 1ts

caces the bottom of the socket ¢
inner face 1s shouldered or offset as shown at
10, the offset member entering the rear ex-
tremlty of the body of the CYhILdGl This

cylinder 1s hollow and provided with a cy-

Iindrical chamber 12, in which is located a
balanced valve sleeve 13, whose rear ex-

its forward extremity being open.
Within the ba,hnced valvesleeveis 1omted il

hammer 15, which 1s mounted to reciprocate

therewith. W hen this hammer reaches the
limit of 1its forward stroke it engages the

‘rear end of a tappet 16 having an cnlqrncd

portion 18 and a ClI'(,UlllfPl‘Llltl‘ll flange 10,
This tappet is mounted in the cylinder
chamber to. permit of a limited degree of
10110‘1tud1nf11 movement therein.

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 extrcmity of the cylmdel 1S pro-

vided Wlth exhaust ports 22 communicating

with a circumferential groove 28 located 1n
the socket portion 7 of the. hammer member
8. This circumferential groove 23 communi-

The cylm—-
dér is provided with forwardly located ex-
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tremity 1s closed by an enlarﬁ'ed head 14,
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- c"a‘,te_a' with a 'p(frt"'-;._%.. which 1s open to the

atmosphere.  The cylinder is also provided

 with induction passages 25 and 26 respec-

~ tively.” The passage 99 passes through the
flange of the head 9 and communicates with
a circumferential groove 27 formed 1n the

(st

"~ 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
98 formed in the handle member andcom-

" municating with a chamber 29, also formed
in the handle member, and in which 1s lo-
cated a valve 80 acted upon by a coil spring
31, whereby the yalve 1s normally held in

position to shut off the air or the motive
fluid. . Surrounding the spring 31 1s a sleeve

82 which forms a suitable casing and seat for

- the spring.  This'sleeve is held in position
20

in the chamber 291:)3;r means of a collar 33
threaded in the chamber and adapted toabut

“against the sleeve 32. This collar 33 is also

- -interiorly threaded so that the extremity of

25

35

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
‘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 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-

40

50

2D

~ which is in communication with the port 40

60

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 comimunicate 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-
- vice. e e I

The vali;éf;sle-eﬁé 13 1s prOVidéd- witl1.p0rfé

designated 40, 41, 42 and 43. The ports 42
‘and 438 are located within the enlarged ex-

trémity of the valve sleeve 13.

" When the hammer 1s at 1is _forﬁrardi limit
of movement the motive fluid enters the
hammer chamber from the passage 25 by way "

of a port 4 toa circunferential groove 4,

of the valve sleeve. When the hammer is 1n
this position the motive fluxd acts upon a
shoulder 45 to impart tlie rearward move-

. ment to the _'hlammei*.j ‘TForward of'‘the shoul-.
 der45,the hammerisprovided witha reduced

portion 46 «which comes in direct contact

v ith the tﬁpﬁet 16. As the -hammer moves.
t

rearwardly the motive fluid in the rear por-

- 906,888

through the port 42 of the valve sleeve to the

tion of the hammer 'd'iéﬁi;b'er exhausts

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
75

rearwardly until the head of the sleeve en-

“in the rear of the head 14 of the valve sleeve
has leaked ' out. into. the circumiferential
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.
together with the hammer has reached 1its

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

‘ter with the circnmferential groove 23 of

The motive fluid now enters the valvesleeve
in the rear of the hammer from the passage

gages the 1nner surface of the head 9 of the
cylinder. In the meantime the motive fluid

the socket portion of the handle member.

70
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sleeve. At this time the exhaust is cut off, -
since the port 42 of the sleeve is out of regis- .

95

26 through a port 8 formed in the wall of
the. cylinder, to a circumferential groove 48

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

at 49, whereby. the motive fluid enters be-
‘tween the hamimer and the extremity of the
‘valve sleeve, thus forming a wedge-like ac-
tion against the hammer to force the same

the valve sleeve. As the hammer 15 moves

a circumferential groove 50 formed 1n the

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

cylinder chamber, hence the motive fluid 1s

and the port 43 of the valve sleeve, for the .
100

away from engagement with the head of

forwardly, it uncovers the port 41 formed
in the valve sleeve and communicating with

tion of the hammer 16 is rounded as shown

105
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‘wall of the cylinder. From the groove 50 "

115

the valve sleeve between the head 9 of the

“allowed to pass to the rear of the valvesleeve

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

position shown in Fig. 1.

from its position shown in .Fig- 7 _'.'to .,_the.

120

" The upper surface of the 'enlarge-d' hé_"a.t_l_

pGrtion' 14 of the wvalve 13 1is convex as

s

shown at 54, whereby a suflicient space 1s

125

left between the enlarged head and the end ="
of the cylinder when the valve ’Sl_et_?;.v_e is at -
the rear end of its travel, to’ permit the mo-. =

the valve sleeve and the end of the cylinder,

tive fluid to enter between the rear end of 130 o
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the ciy cumferentml oroove 23 Tormed 1n the
socket’ })0111011 ] Of the handle member 8,

rearw:
port 40 of the valve sleeve is moved out of

30

30

it
P

" to enter throug

60

65

the hammer drives the hammer re:

098,880

for the, motive fluid to act on than if the
Lead. Whele a flat surface.
sleeve 13 is being shifted to the pfmfmn
shown in Elﬂ 1 _’[rom that shown-in Fig. 7T,
the hanmle*f‘ moves forwardly with it, “and
as the latter strikes the tappet 15 the motive
fluid ‘1s ‘allowed to enter the hammer cham-
ber forward of ‘the hammer, whereby the

latter is caused to move rearwardly, thus
.nmmt"tm"nﬁ the proper reciprocating

_ move-
nient’ of the hammer and the valve sleeve.

As soon as the valve sleeve js moved tor-

wardly its enlarged head 14 moves to a DO~

sition to cut off con‘lmumcatmn between the
hve motive fuid and the hammer chamber
in the rear of the Inmmer 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 trroove')a formed. in the wall of the
mder 5, thenc¢e through the ports 22 to

from Whence 1t Imsses thIOLlﬂ‘h the exhaus
port’ 24, | |
Wheri the valve sleeve has reached its

rd” limit of movement, the induction

register or communication with the live duid

‘passage 25, wghereby the live motive flnd 1s

cut off from the hammer chamber 1n front
of the hammer.” This rearward movement

of the valve sleeve uncloses ports 21 formed
in-the forward extremity of the cylinder and

communicating with the passages 20, where-
bv the motlve fluid Wlthm the chamber in
front of the liammer is allowed to exhaust
at the forwvard extremity.of the cylinder.

The forward extlermty of the cylinder is

l)lO‘Flded with a cap 57 having an 1nwardly

nrojecting flange 58 achpted to fit within

an exteriorly located circamterential groove
59 of the evlinder. This cap 1s slotted from
1ts urjper edee downwardly as dwwn at
thus making the cap resilient and form-
ing escape passages for the motive fluid
passing through the passages 20.
rom the fm.e;;omg description the op-
eration of my improved pnevmatic hammer

will be m‘vh]‘) understeod.  Helerring 1o
Fig. 1 of the drawing and assuming that all

»--f e
i--_—"
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|

of the parts are in the posﬁmn shown
1n, the user of the hammer, by prv:—w:z._* the
thumb on the pawl 36, the valve # *r"*ﬂ be
forced outward v to allow the motive finid
oh the passage 28, circumfer-
ential passage 97 and induction passage 25
and thence through the port 4 {c the haminer
chamber forward of the shoulder 45 on the

rammer, whereby the motive fluid acting on
rIwar dhf
and when it has nearly reached its rearward
limit of movement the air cushions between

> the rear end of the hammer and the head of !

When the valve

at the same time pmwdmﬁ 2 meftter Sl ‘43*1(*9_

§
evlinde 3 ff__ih;
'Ieu M Gt

tial gtom

1S *m:ﬂm.a Lm, ml
Alte pear head V of the
Cthe o *‘1nt1 ne by
h* e f_.g’;lﬁ:}' W ob T

valve slees Lhi, nead of the i:,,.utum
throveh '*} l twﬂl*" ;—mnmu nassages 47 o
the {1}1@;1}.1?&1(}?111&1 groove 53, exha ust DOTLS
22 of the evliinder dﬁmmei u uiunminrﬂw
23 and exhaust port 24, As soon

a3z thi1y ocenrs the motive hh n 13 aliowed to
enter the harmomer chamber  from Ulﬂ.'fw

the V-:ll
Peariva 1!5.!

iy S t‘!t; t\ '.T{;:

¥ L g

-
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——— -t
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cumfer entigl groove 48 thr om“* Jw pm' 3 of
the cy hndw and the port 413

- the valve
sleeve. “I'ne motive furd ihen &a.i':ﬁ on the
CONVEX eﬁ“u}em:tw 49 of the hammer to drive &8
the latter mlwmﬂly After the hammer has
uncovered the port 41 during its mewd .
movement, thﬂ, HIOHH- ﬂzw passes to the
rear of the v

51 and the pmf 54 5 1y mmwu ﬁmd T4 imfr

44
on the convex por tion JL ot the valve sleeve
nead I*} causes the latter to move forwa raly
with the ham wer, whereby the ha o ﬂrwhm-
ﬁm{l 12 ettt off from the hampwer chambey i
the rear of the hamier, md the aty in =aid ¢

chamber in the rear of the s Eu;‘_hl 1 ltmms"{
te exhaust througn the ports 42 of the vaive,
circamferentinl groove 55 of the evlinder,

ports 22, mmrm:-wmml aroove 23 of e
socket portien of ihe handle mendor 8, o3
thence through the exhaust port 28 {0 the
atmGque Adtor tiig has ocourred, come-
ll’lllllltdtlf)ﬂ 15 open between the live molive
fluid and the hammer chamber i front of
the hamimer to move the paiter E_"IHY‘“M*[{‘
and the operations hevelofore exnlamed are

repeated.

While I have deseyibed v tiaatral
specific construction of preur mmrm i
1t 18 understood that the zume may be

1

ol o
f'*‘
L1142
structed 1n modifications ‘_.'i:ii'h‘fzm n{a
from the spivit of the invention, anc

without the o 'é_'.'?::i;_i G i‘m CITT,

{‘ 1457
R
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Having *:F,.w Cesevibed my evention ywhat
T elaam 33 '
1o I opowetomniic Bamaer b comduun-
tien with a hollow oyhinder mnving el
and exbaast passages. of noovalve sieeve
mountad in the Lntiow of the evlinder nnd
baving codverniing inlic sad sonnust oose
sy, o mmino fnondted Lo reelnrarate i
the valve sleeve, the snad vaive sleove boap
..f,n‘izi-zﬁ‘;;w? Pooeioeeanteivoadimid b sear

wardly ood forwardby ol e oo, b
imlf&‘i_' wall of the oyiinder huavony pelonsg &
of its surface cut awav. the said cub awag
portions forming chaniers, the c-;“id SIRHVE
ber niﬁﬂﬁlﬂﬂlﬂﬂiilrj'ﬂﬁih e of the itake
passuges, whereby ﬁi:-1i_??ﬁff"_l‘{;r:‘z._i;;{ i "ffl'i‘rli*f{‘{{ o
the said f*lmm ey "ﬂ,*i‘th e metlve Hand,
%u*mammht' 5 fT 110,

2. A pneumfzim hamner eonsleting of »
holiow cybnder having inlet and exbhaust
passages andd a mh*ﬂ sif"*am monnted i hin
the hollow of the cylinder wnd huvine miet

'-‘ =T, =
| B -
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and exhaust passa.'ges _cloéperating with the

inlet and exhaust passages of the cylinder,

~ hammer, the cylinder having portions of its.
inner surface cut away to lessen the surface |

0

a hammer mounted to reciprocate in the |

valve sleeve and arranged to alternately ad-
mit fluid rearwardly and forwardly of the

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
is conveyed into the said chambers with the.

motive fluid, substantially as described.
3. In a pneumatic_hammer, the combina-
tion with a hollow c¢ylinder, 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

-fluid rearwardly and forwardly of the ham-

‘exhaust passages, the valve sleeve having co- |

operating inlet and exhaust passages, the

valve sleeve being arranged to admit motive

~ mer, the inner wall of the ¢ylinder having

25 _
-valve sleeve with the cylinder, the said cut
away portions being in communication with

30

portions thereof cut away adjacent the valve.

sleeve to lessen the surface contact of the

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.” ' 3

4. In a pneumatic hafnmer, the combina-

" tion with a hollow cylinder, of a valve sleeve

30

40

mounted in the hollow of the cylinder, a

hammer mountéd to reciprocate in the sleeve, -

the cylinder and valve sleeve having co-

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-
45

multaneously with the induction of the mo-

lubricant

| inder- having

operating inlet and exhaust passages, the
valve sleeve being arranged to alternately
admit fluid rearwardly and forwardly of the:
hammer, the inner wall of the cylinder hav-

tive fluid for operating the hammer, sub-

stantially as described.

5. Tn a pneumatic. hammer, the combina-

tion with a hollow tylinder, of a valve sleeve

mounted in the hollow of the  cylinder, 2

hammer mounted to reciprocate in the sleeve,
| means for admitting fluid to  actuate the -
| 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 -
1 lubricant into the said chambers with the .

55

induction of the motive fluid for operating

the hammer, substantially as described.

mounted in the hollow of the cylinder, a

hammer mounted to reciprocate in the sleeve, .
.+ . COo- 65
operating inlet and exhaust passages, the

the cylinder. and. valve sleeve having co-

- described. 60
- 6. In-a pHBﬂIﬂ'aﬁﬂ hamme_r,- the- qubln&_ |
‘tion with a hollow cylinder, of a valve sleeve

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-

70

inder, and means for introducing lubricant

low -cylinder, and a reciprocable valve sleeve

mounted therein, the inner wall of the cyl-
portions cut away adjacent
the valve sleeve, the said cut away portions
forming lubricant chambers, means for in- -
troducing fluid for -operating the hammer,

into the said chambers with the induction of -
the motive fluid, substantially as-described. =
" 7. ‘A pneumatic hammer comprising a hol- =

79

0

and means whereby lubricant is introduced

into the said chambers simultaneously with

the induction of the motive fluid for operat-

ing the hammer, substantially as described. .-

. In testimony whereof I affix my signature
in presence of two witnesses.

Witnesses:
Jro. G. PoweLr,
HorreEnsE UHLRICH.

“HENRY SCHUMACHER. |
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