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P”a&mtec] June 9, 1925,

 UNITED STATES

1,540,004

PATENT OFFICE.

WILLIAM A. SMITH, OF DITROIT, MICHIGAN, ASSTGNOUR 0 CHICAGD PNECMATIC

TOOL COMPANTY, OF NEW YORE, N. ¥., & CORFORATION OF WEW JHBRNY.

PREUMATIY T00Y.

~ Appliestion Hled Begptentber §, 1993, Hexial Fo. BOSARYL.

To oll whom @8 may ¢oncern: . -

Be it known that I, Winiiam A, Szurw,

a citizen of the United States of Americs,

- vesiding at Detroi$, in the county of Wayne
& and State of Michigan, have invented cer-
tain new and useful Improvements in Pneu-

matic Tools, of which the following is 2
" specification, veference being had therein to
the accompeanying drawings. .

The invenfion relates to preumatic tools
and mora particularly to the type in which
the opersiing tool is intermittently rotated
betweeg the resiprocations of the piston.: -

The objects of the invention are to pro-
15 dues~e 'sunpler’ construction, one whie{ﬁ is

eagier t¢ manufactire and assemble and one
which is more durable under opevating con-

ditions. These objects are attained by a

number of novel features of comstruction

16

20 among which are, first, the provision of a -

" valve bushing inserted -in’ the end of the
valve chest and having s flanged head which
‘has & cut away portion inter-locking with
~ the flange on the main cylinder head. The
28 pushing is ported to correspond with pas-
sage-ways in the valve chest and by the
inter-locking device the bushing is prevent-
ed from rotationel displacement thereby in-
suring accurate registration of the ports,
‘Second, the back head construction has
een simplified in a manner which lends itgelf
to easy assembly by. providing it with re-
. cesses for receiving the flanges of the cylin-
der head snd valve bushing end also the
a8 ratchet mechsnism for rotating the pistom.
By this construction, the back head serves

30

to retain the cylinder head and valve bushing-

and at the same-tims form s housing for the

ratchet mechanism, ‘ o
Third, the coupling for driving the rotary

tool holder from the piston is journalled im

40

. & bushing within the main cylinder casing
- thereby pmvidinﬁ a rigid beaping. In prior.

" constructions it has been tha usual practice
46 to place the coupling in the tool holder che-
ing but this has a tendency under cperating

. gonditions to csuse mis-alignment between-

cannular shoulde ¥ for anga

ghouldered engegewent therewi

the piston guide in the main eylinder and the
tool holder due fo tiw lutoral strosses on the
tosl. In my comsbruction any mis-slign- 60
ment" will be compensated for by the cous
ling. o . =
ther festures of constriection will be
mors spparent in the detailed description
hersinaiter set forth and by reference to the 58
aceomprnying drawings in whichy— :
Figuve 1 i e lungitudinal section through .
my improved prewmatic tool on the lins 1—1
of Figure 3; : ‘
Pigure 2 19 8 Jongitudinal section through 60
the valve chest on the line 22 of Figure 1
and line 2°—2* of- FigureJ; E '
Figure 8 is an ‘end elevation of the back
head showing the recesses for receiving the
ratchet mechenism, the valve bushing and 68
the eylinder head; - . '

. Wigure 4 is & detailed view showing the
mfer-locking of the valve bushing and cyl-
inder head in end elevation; :

Figure b is a side elevation of the same; - 70
Figure § is en clovation of the bushing
forming the journsl for ths coupling sleeve;:
" FWigure 7 is & perspeciive view of the cou- -
pling slesve; ‘ :
Figure 8 18 & detail view showing the en- 7
gagement of the coupling sleave aznd the ro-
tary tool holder; Co
Figura ¢ is ap end slovedion of the fool
holder showing the fool epgagivg with the
gnme, . o
1 is & cylinder cosing coniaining the free
flying piston 2 which is controlled by the .
valve 3 reciprocsble w..-in the valve chest’
4, The cylinder is clozed hy menns oF a oyl
inder head § having the fHonge § forming an 86
: with the
cylinder, A valve dushing 8 i Imseried in
the outer end ot the valve chest £ snd has
th by means
of the flange § amd the end of the valve 90

80

“bushing 10 forms the vear hond of the valve

chest. The internal bore of the bushing 11 |
forms & cylinder in which the valve 3 recip-

‘rocates and is provided with ewiteble ports
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. from longitudinal displacement.

=

12 for admitting fluid pressure from the
valve chest to control the position thereof
in the usual manner. In order that the
ports in the bushing may be accurately reg-

 istered with the passage-ways in the valve

chest the flange 9 is cut away to form a con-
cavity 10> which is adapted to receive the
flange 6 of the cylinder head thereby form-
ing an interlocking device preventing the ro-

-tation of the valve bushing.

For securing the cylinder head 5 and the

‘valve bushing 8 to the cylinder casing a
back head 18 is provided which is recessed:

at 14 to receive the end of the valve bush-
ing 8, which abuts against the annular
shoulder 142, and also recessed at 13 to re-
ceive the cylinder head &, which abuts
against the annular shoulders 15* The back
head has the ears 16 which are apertured to
receive the clamping rods 17 for securing
the back head to the cylinder casing and
holding the valve bushing and cylinder head
The back
hehd has the enlargement 18 which con-
tains 2 chamber 19 for receiving a throttle
valve 20 and the passage-way 21 extends
transversely of the chamber 19 registering
with the inlet passage-way 22 in the .cyl-
inder casing. The throttle valve is con-
trolled by means of a handle 23 which is
suitably secured to an extension 24 of the
throtile valve which extends through the
enlargement 18 of the back head. ‘
For intermittently rotating the piston
there is provided the rifle bar 25 which ex-

_tends through the cylinder head 5 and is

provided at its outer end with a head 26
containing suitable ratchet means for engag-

- ing with the ratchet ring 27 which is posi-

tioned in the recess 28 in the inner face of
the back head. The rifle bar is provided
with a2 bearing surface 29 which is jour-
nalled within the bore 30 of the back head.
The piston 2 contains an axial bore-31 for
allowing lengitudinal movement of the pis-
ton relative to the rifle bar and is also pro-
vided with an internally splined bushing
32 for engaging the rifle bar 25. Thus 1n
the reciprocation of the piston there is a
relative rotary motion between the piston
and the rifle bar and by means of the ratchet
mechanism :the rifle bar is held stationary
during one stroke of the piston thereby
causing the piston to rotate and during the
opposite stroke the piston: is held” from
rotation while the rifle bar correspondingly
revolves.’ B C
By placing the ratchet mechanism within
a recess in the back head I have provided
a very simple construection which lends itself
readily te the quick assembly and disas-
sembly of the parts. The mechanism itself
may De of any suitable type but as specifi-
cally shown consists of the pawls 33 which

are pivoted in the head 26 and are held in

“of the piston shank. -
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engagement with the ratchet teéeth 84 by
means of springs 35 which are inserted in
the bores 36 in the member 26. -
The piston 2 is provided with a shank 37
which 1s guided in a guide bushing 38 in-

‘serted in the forward end of the cylinder.

Thé bushing has the flange 39 in engage-
ment with the end face 40 of the cylinder.
The bushing is formed with the counter-
bore 41 which forms the.annular shoulder 42
and within the counter-bore is the inter-
nally splined sleeve 43 which' is journalled
in the bushing and abuts agalnst the shoul-
der 42. The schank 27 is also splined and
tngages with the sleeve 48 thereby trans-
mitting any- rotational movement of the
piston to the sleeve. TFor receiving the op-
crating tool 44 there is the tool holder cas-
ing 45 which is sleeved upon the bushing
38 and ig held in engagement with the flange
39 by means of the clamping rods 17 which
extend through the ears 46 upon the casin

45. The rods 17 are threaded at 47 ang
have a coil spring 48 sleeved thereon and
held in engagement with the ears 46 by
means of the washers 49 and the nuts 50.
Thus the end thrust of the pneumatic tool
due to the free flying piston and the fluid
pressure used for its operation is resiliently
taken up by means df the rods 17.- Within
the casing 45 is the tool holder 51 which is
adapted to receive and retain the tool 44 by
suitable means, such as the slots 52 for en-

gaging lugs 53 on the tool 44. The tool-

holder 51 1s provided at its inner end with
the clutch jaws 54 (Fig. 8) which engage
with corresponding ‘clutch jaws 55. upon
the sleeve 43 and in this manner the rota-
tional movement of the sleeve is transmitted
to. the tool. - S Co

In order to provide lubrication for the
splined sleeve 43, the inner end of the bush-

ing 38 comtains a circumferential recess 56
in which lubricant may he mtroduced by

removing the plug 57 in the cylinder cas-

70

7

80

83

90

95

Ion.

ing.. "A passage .58 leads from the recess -

to the innecr surface of the bushing forming

the guide for the piston shank 87 and the
Jubricant flows through: the passage to the

splines during the reciprocation and rotation

~" In -the .operation of my improved pnéu- _

matic tool the piston is reciprocated in the -

cvlinder by flaid pressure in the usual man-

ner and the shank 37 impinges against the.
h =

end- of the tool 44 ‘thereby operating: the

same. During the rearward- stroke of the -
piston the pawls upon.the ratchet head en-. .

gage with the teeth of the ratchet ring
thereby holding the rifle bar from rotation.

The bushing 32 is, therefore, rotated by the

splines of the rifle bar and the motion is
transmitted through the shank 37, the
splined sleeve 43, the tool holder 51 to. the
tool 44. On the forward stroke of the pis-

150
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ton the pawls 28 of the ratchet mechanism
are fres io ride over the ieeth 34 and the

rifle bar is roteied velative to the back head

thus allowing the piston to advance without
rotation. ' .

What I claim as my invention is=—

1. In a percussive tool the combination
with a cylinder and a valve chest in sub-

stantisl parallelism therewith, of a cylinder -

hoad flanged for shouldered engagement
with said eylinder, & valve bushing, a fanged
head on saad bushing for shouldered engage-
ment with said valve chest, and » back head
recessed o reecive the flanges of said cylin-
der head and velve bushing and secure the
spme fiom lopgitudinel dispiacement.

‘9. irn = percussive tool the combination
with a cylinder and a valve chest disposed
in parsllel juxtaposition, of a cylinder head
engsging said cylinder and projecting there-
beyond, 2 valve bushing for saigd valve chest
extending thersbeyond, and a back head re-
cessed to receive the projecting portions of
said cylinder head and valve bushing and
securing the same from longitudinal dis-
placement, o

8. In a percussive tool the combination
with a cylinder and a valve chest, of a cylin-
der head provided with a flange for engage-
ing said cylinder, a valve bushing, said valve
bushing having a flanged head for engaging

said valve chest, the flange on said bushing

being cut away te inter-lock with the flange
on said cylinder head to prevent rotation of

5 said bushing.

4, In a percussive tool the combination,
with a cylinder, and a ported valve chest, of
a cylinder head having ‘s flange engaging
said cylinder,a valve bushing in one end of
said valve chest having ports therein regis-
tering with the ports in said valve chest,
and a fianged head on said bushing for en-
gaging said valve chest, the flange on said
bushing being cut away to receive the flange
on sald cylinder head and form an interlock
to prevent rotation of the bushing.

5. In a percussive focl the combination

_with a cylinder, and a ported valve chest, of

86.

G0
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a eylinder head having a flange engaging
said cylinder, 2 valve bushing in one end of
said valve chest having ports therein regis-
tering with the ports m said valve chest,
flanged head on said bushing for engaging
said valve chest, the flange o said bushing
being cut away to receive and inter-lock with

-the flange on said cylinder head, and a back

head recessed to receive said cylinder head
and said valve bushing, and means for
clamping said back head to said eylinder.

6. In a percussive tool the combination
with a cylinder and a ported valve chest of
a cylinder head engaging said cylinder and
projecting therebeyond, a valve bushing in
said valve chest having & port therein reg-
istering with a port in said valve chest, said

with a cylinder casing, a rev

‘gieeve,

8
bushing having a portion projecting beygnd

said chest, means locking said bushing in-
place to-maintain said poris in registry, and

“a baclehead recessed to receive the projecting

ortions of said cylinder head and.valve
ushing and secoring the same against dis-
placement, : . ?

Y. I i

In a percussive tool the compination

holder secured thereto, a pig ng -

79

shank for impinging against the tool, and

means for rotating said piston, of 4 coupling
sleeve engaging said tool holder and in
splined ‘engagement with said shank, and
a bushing within, said eylinder casing form-
ing a rigid hearing for said coupling sleeve.

8. In 8 percussive tool the combination
with - & eylinder casing,”a rvevoluble tool

holder secured thereto, a piston having &

shank for impinging against the tool, and
means for rotating said piston, of a bush-
ing within said casing forming a guide for
sa1d shank, a sleeve 1n splined engagement
with said shank and journalled in ssid bush-

‘ing, and clutch teeth on said sleeve engag-
* ing with said tool helder for rotating the

latter from the former. : :
9. In a percussive tcol the combination
with a cylinder casing, a tevoluble tool
holder secured thereto, a piston having a
ghank for impinging against the tool, of a
sleeve engaging said tool holder and in
splined engagement with said shank, a bugh-
ing within said cylinder casing forming a
rigid bebring for said sleeve and a guide-
way for said piston shank, said bushing hav-
ing a circumnferential recess for receiving
jubricant, and a passage from said recess
to the inner surface of ssid bushing for
Inbricating the splines of said shank and
10.In a percussive ;iool the combination
with a cylinder casing, a revoluble fool
holder secured thereto, a piston having a
shank for impinging against the tool, of a
bushing within said cylinder chsing formin
a guidewsay for said shank, a flunge on sa.iﬁ
bushing engaging said cylinder casing, =
sleeve journaled in said bushing and in
splined engagement with said shank, an-
nular shoulders in ssid bushing forming a
thrust bearing for said sleeve, clutch teeth

80

85

1

95

160
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110

on said sleeve engaging said tool holder, a

tool holder casing sleeved upon said bushing
and abutting against said flange, and means

120

for clamping said tool holder casing to said

cylinder casing thereby positicning said
bushing and sleeve. -

11. In a percussive tool the combination
with 2 cylinder casing, a tocl holder casing
secured thereto, a revoluble tool holder, a

piston having a shank for impinging.

against the tool and means for rotating said
iston, of a bushing within said casing form--

125

ing-a guide for said shank, a flange on said: 130
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bushing clamped between eaid cylinder cas-

i ;nﬁ gid tool holder casing, a sleeve in

:;fined : ment with said shank and

Jjournalled in said bushing and clutch teeth

§ on said sleeve engaging said tool holder for
rotating the. latter from the former. .

.12..In a percussive tool the Gombination

with s cylinder casing, a tool holder casing

" pecured #o, a revoluble tool holder, -a

and means for rotating said piston,

of o ing within ssid casing forming a

guide for said shank, a flange on said bush-

10 m h xving & shank for impinging against, -
e |

e

ing clamped between ‘said cylinder casing
and said tool holder casing, s slegve in 15
splined engagement with said shank and
journalled in said bushing, and clutch teeth .
on said sleeve engaging said tool holder for

~ rotating the latter from the former, said

bushing having a recess for receiving lubri- 20
cant and a.passage for conducting said lu-
bricant to the inner surface of»saig bushing -
for lubricating the engaging portions of
said shank and said sleeve. - o
In testimony whereof I affix my signature.
- . WILLIAM A’ SMITH.
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