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1o all whom 1t may concern: -

Be 1t known that I, Joserr Boyer, a ciii-
zen of the United Stﬁfes 16*31(21111'0 in De-
troit, in the county of TVayne and State of
Mmmo an, have i1nvented certain new and
useful Impi ovements in Pneum_a.tic Ham-
mers, of which the following 1s a descrip-

tion, 1eferenee being had to the accomn pany-

Ing dr AWINgS, formmg part of this speciiica-
tion.

My invention has for its object the im-
provement of tools of the character referred
to in respect to efliciency of operation and
51111p11@1ty and durability of construction,
and consists m certain novel constru@tions,
combinations and modes of operation of the
several parts of such tools which will be
hereinafter set forth and pultlcuhlly point-
ed out in my claims.

In the drawings, Figure 1 represents a

- middle, 101101*511(1{111‘11 Yerulcal cection of the
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comple’ce tool with the throttie valve con-
irolling admission of the motive finid to the
tool closed and the several parts thereof at
rest; Hig. 2 a corresponding view with the
throttle valve opened, to admit motive fuid
to the tool, and with the (:hstrlbutlon valve
of the tool in a different position from that
shown in IFig. 1; Fig. 3 an elevation ol the
rear end of the valve case; If1g. 4 an eleva-
tion of the front end thereof, with the end
cap or lid removed; Ifig. 5 an elevation of
the forward side of such cap or lid; if1g. 6 a
perspective view of the distr 1but10n valve re-
moved from the valve casing; Fig. T an ele-

vation of the forward side of the cylinder

head or handle-base and the nternally
threaded sleeve projecting thereirom, with
the eylinder and valve casing removed; 11g.
S a perspective view of the lochmﬂ 1’*1110 or
*:.leeve which cooperates with the Front end
of the sleeve projecting from the hanclle-

base, to lock the latter to the cylinder; ¥ig.

9 a sectional detail of the locking key for
said ring and the paxrts codperating with 1t;
Higs. 10, 11 and 12 perspective views of the
hree 5puﬂo clips employed upon the tool
and heremnafter described, 1o, 13 1s a view
of a modification of the Ioclﬂno device and
flig. 14 1s a modification. _

The same letters of reference are used. to
indicate corresponding parts in the several

Views.

The cylinder A of the tool has an exte-
viorly threaded rear end upon Wmch 1S

screwed an internally threaded sleeve B
formed integral with and projecting for-
wardly from the cylinder heaa or handle-

base C, which 1n turn has formed integral
with it the erasping handle D. The inlet

passage I for the motive fluid 1s led through

the handle D and controlled by a throttle
valve # of familiar construction operated
by a thumb-lever G.

At 1ts front end the cylinder A 1s bored
out and has secured in it the bushing H
which receives the shank I of the working
tool, which is In the present instance a but-
ton-set J for heading rivets. The bushing

H is promded near its outer end with an 7
annular

shoulder « whose forward side
terminates in a recess or circumterential
oroove O, which latter receives the mtut'ned
hanoe upon the rear end of the spring chp
K, which fits around the set J and is Pro-
Vlded at 1ts forward end with a second in-

turned flange whose engagement with- an.

annular shoulder ¢ formed upon the set
holds the latter in position in the fiont end
of the tool while permitting limited play
ot 1t forward and backward. The forward
end of the cylinder A is originally bored
out 1n such manner as to permit the inser-
tion oi the bushing H, with its annular
shoulder «, into the :p051t1011 shown, and
after the bushing has been inserted the ex-

| treme forward end of the cylinder is spun

down over the forward side of said shoul-
der, as shown, to secure the bushing in
place.

At 1ts rear end the cylinder A 1s bored
out to receive a cylindrical valve casing or
block L. whose internal bore constitutes a
rearward continuation ot the main piston
chamber within the cylinder, and contains
the distribution valve M, Fig. 6, by the
reciprocation of which the motive fluid ad-
mitted to the tool 1s alternately admitted to
and exhausted from the opposite ends of
the piston chamber to 1empmoate the piston

‘N therein.

The throttle valve in the grasping handle

D of the tool, before referred to, 1s a hand

operflted mlve,, and remains clo-sed, to en-
tirely cut off the motive fluid from the tool,
except when purposely opened by pressmg
down the thumb lever G as mn Fig. 2. In
the absence of any other provision the open-
ing of this throttle valve would set the tool
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desirable to prevent operation of the tool,
advertently or otherwise, except when the
rivet set J 1s pressed firmly against the
work to be operated upon so that the latter
will receive and resist the force ot the blows

of the piston N upon the shank I of the set
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'Valve P beneath the piston e.

piece 7 therein) and e

J, 1 have provided a second throttie valve,
of novel construction and operation, which
permits reciprocation of the piston and
operation of the tool only when the set J
or other working tool 1s pressed against the
work and ther eby maintained in normal DO-
sition in the front end of the cylinder; and

this valve may now be described.

Hormed 1n the cylinder head or handle-
base C is a valve chamber with whose upper

end communlmtes the lower fTorward end

of the main inlet passage X. This valve
chamber has a contracted middle portion,
and enlarged upper and lower portions G
and O, separated from each other by the
tubular valve P located in said chamber and
snugly fitting the contracted middle portion

shaped to fit a valve seat ¢ at the lower end
of the inlet passage K, and thereby, when
the valve 1s 10 its upper 130:,1‘5 1on as m If1g,
1, cut off the motive flurd from the upper
p(}rtlon O of the valve chamber. Below its
middle the valve P is provided with annu-
lar enlargement ¢ snugly fitting the portion

O’ of the valve cha,mbel and COHSLILLIUI]U a

piston movable therein. The lower end of
the valve chamber 1s closed by a screw plug
) whose upper end is centrally bored to
snugly receive the tubular lower end of the
- Both the
upper ana lower ends of the valve P are

open so that the motive flmid 1s constantly
admitted to its interior from the inlet pas-
sage I, and the valve 1s provided immedi-
ately above 1ts piston ¢ with one or more
holes f through which the motive fluid ad-
mitted to the interior of the valve may pass
into the portion-of the chamber O’ above
the piston e. A coiled spring B located
within the vaive
end upon the screw plug @ (or a socket
exerting a (:0115{:&.1113
upward pressure on the valve tends to hold
1ts upper end against the seat ¢ and there-
by cut off the motive fluid from the chamber
0, as 1 Ifig. 1. Whenever the valve is de-
pressed, ‘wa,mst the resistance of the spring
R, the motive fluid will be admitted to said
chamber and will pass thence through a
short (but wide) port g into an annular
oroove S formed 1n the folward face of the
eyhnder head or handle base O, (Fig. 7).
This groove S communicates thr ough a cir-
cular series of longitudinal ports T (g,
3) with the distr 1but1011 valve chamber and
piston chamber, in the manner hereinafter
described, with the result that whenever the

valve P is_ depressed and the motive fluid

t.1eleoi The upper end of this valve P is |

and resting at its lower

-in the following manner and
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main closed,
- spring R, and no motive fluid will be ad-

thereby admitted to the chamber O groove
s and ports T, ipe tool will be set 1n opera-
tion.

The DICSSUTe 0{ the motive fluid against
the upper end of the valve P 1is svfﬁcmnﬂy
counterbalanced by the pressure against its
losver end (within the screw pluf} Q) to
enable the spring I to munallv hold the

valve 1n its upper or closed position, Fig. 1,
und the valve 1s automatically {)pened bV
the act of pressing the tool up to its work,
by. the follow-
Lmdmo trom the portion of

ll] O Imeaiis.

, ““he valve chamber O above valve piston e
‘is a passage U communicating with

an an-
nular eroove U’ fm:'med in the rear face of
the Vfﬂw bleck L, and with the groove U’
communicates the rear end of a 10110' pas-
sage U extending forward t11*'011011 the
IZI]VC casing L, cyh inder wall A, and bush-
ng H and opening through the forward
end of the latter 1mmedmte]§r behind the
shoulder ¢ of the rivet set J.  When the
f-:h{m]( er of the rivet set 1s pressed tightly
wgainst the forward end of the busmno' H,
A by the act of pressing the tool up to its
work, the front end of the passage U’ will
he closed by the shoulder ¢ in the rivet set,

but at all other times the motive fluid dd

the “i’”lh chamber O" from the
mterior of the valve P will be permitted to
escape through tlﬁe long passage U”". It re-
sults froin thl‘% constriction and arrange-

ment of the parts that when the hand oper-
m.m throttle valve If 15 opened motive fluid
will be at once admitted throueh the inlet
nassage 10 to the interior of the valve. P, and
thence through the minute ports f mnto the

valve chamber O’. If the motive fluid is
fle@ to escape from said chamber, throueh
the port, groove and passage 1ef1(:111'10 to the
iront end of the tool, the valve P Will re-
undem the pressure of the

miflted to

mitted to the upper portion O of the valve
chamber and thence to the distribution valve
chamber and piston chamber. If, however,
the escape of the motive fluid frmn the
chamber O 1s cut off its pressure in said
chamber, exerted upon the upper side of the

valve piston e, will force the valve down-

ward to open position, Fig. 2, and thereby
admit the motive fluid to the chamber O,
the groove & and ports T, and set the tool
opemtlfm_. I'f, therefore, the tool is pressed
up to its work at the time the hand operated
throttle valve 1s opened 1t will be 1mmedi-
ately set 1 operation by the opening of said
valve, but 1f 1t be not pressed up to its work
at such time the motive fluid admitted to

- the valve chamber O will escape therefrom

through the passage U’ and not exert a
sufficient pressure upon the valve piston ¢
to open the va ve, and the toel will therefore
not be set in operation until 1t 1s pressed up
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‘motive fluid admitted to the groove S

017,242

to 1ts work and the shoulder of the rivet-set

or other working tool caused to close the
forward end of the passage U”.

The control of the exhaust from the cham-
ber O° by means of the rivet-set or other
working tool J at the front end of the cylin-
der 1s hwhlv advantageous and desnaole 11
that it renders the operation of the v alve P
automatic; but 1t 1s evid
haust mwht be contrelled 1 other ways to
cause ﬂ‘re valve P to be opeued when the ex-
haust was closed, and to be closed by its
spring when the exhaust w as opened. Again,
as will be apparent, motive thud pressure
admitted to the under side of the piston e
of the valve might be substituted for the
spring R for 1101*n1311y holding the valve
closed, the pressure area of the under side of
the piston being in such case sufficiently re-
duced to per mit the pressure upon ItS upper
side to overcome that below it and depress
the valve when the exhaust from the cham-
ber O was closed. Motive fluid might be
lecl to the under side of the piston ¢ for such
purpose through a passage in the bridge-

plece « flequently employed to connect the

lower end of the handle with the handle base

C, as shown 1n Fig. 4. in which case said
y s T .

passage could communicate at one end with

the inlet passage E below the hand operated

throttle valve F and at its other with the
lower end of the chamber O’ by a port such
as mdicated at V, so that whenever the tool
was connected to the motive fluid supply,

motive fluid would be admitted to the under
side of the piston e regardless of the open

or closed position of the valve F. In the

present 1nstance the port indicated at V is
simply, a vent hole to connect the lower end
of the chamber )" with the fltlnosphere

The circle of longitudinal ports T (Fig.
3) which commu: nicate it their rear ends with
the annular groove S in the cylinder head
or handle- base connect at their forward ends
with a circumferential grcove W in the
valve block L, so that when the valve M is
in the forward 130@1‘[1011 shown 1n Fig. 1 the
and
ports T passes into the pis ston chamber
through the groove W and drives the piston
forward to deliver a blow to the sha 1111 i
of the working tool, the air In front of the
piston at such tlme escapmg  backward
through a passage X which communicates
at its rear end with a groove Y in the valve
block L., which groove, when the valve is
in forward position, is in communication
with an exnhaust gi roove Y’ which is 1N Con-
stant communication with exhaust passages
7% leading to the exterior of the tool, (Ifios.

1, 4 and a)

When the valve M is shifted to its rear-
ward position, Fig. 2, the admission of mo-

tive fiuid tl'nouoh ﬂ‘t inlet groove W is cnt
off by the rear end of the valve, and ports .

ent that said ex-

r—sT——r—r T T

| will be <hifted vear ﬁ"ﬂl(

&

tormed 1n the shell of the valve Fig. 6 are
prought 1nto register with the exhanst
groove Y’, thus pl.:wmg the rear end of the
plfmn chamber 1 communication with the
expaust passages 4, tc permit backward
movement of the piston. In such rearward
>osition of the valve M the groove Y with
which 111(,, ear’ end ot the passage X leading
to the front of the piston chamber is con-
nected 1s placed In commum ation with a
port 13 2t the front end of a live ain pas-
wage (7 which extends rearwardly through
the valve block L. and communlcates at 1ts
rear eind with the live air groove 5 in the
wandle-base,  Motive thud is thus admitted
i ?{)mﬂ the passage O’ port B', groove Y
1l bassage & to the ‘[ro-nf end of the P1s-
on ¢h u,.hﬂbei to drive the piston rearward.
There ave m the present mstance six of the
passages X, (Figs. 4 and 5) all communi-
cating at their rear ends with the oroove Y
:111(1 opening at their forward ends into the

yiston Chamml,, to permit a freer exhaust
a}f the amr m the front end of the piston
cnamber than 1f a single passage only were
e1111‘~]mf?

e reciprecation of the valve M 1s ac-
complished as follows: When the valve 15 1n
terward position, Fig. 1, there is a constant
pressursa of motive fluid exerted upon Its ex-
treme rear end, and also w apon its rearwardly
facing shoulder D’ to which the motive
fuid 1s admitted from the interior of the
vaive through minute holes K, and this con-
stant presszure tends to maintain the valve
1 forward position. Openmﬂ into the pis-
ton chamber by a port ¥/, a ahout midway of
its lenoth, is a rearwardly extending pas-
20,00 Q7 WhO%L rear end communicates with
a groove H’ formed 1n the rear face of the

cap plece I" of the valve block L and fac-
g the annular shounlder J7 of the valve M,

Fig. 5. The face of this annular shoulder
s of the valve is of greater area than the

combined areas of the shoulder D’ and the
extreme rear enc ot the valve, so that when
motive fluid 1s admitted to 1t the pressure
111*()11 1t will overcome thie pressure which 1s

nolding the valve 1n forward position, and
will for ce the valve rearward to the position
<hown 1n T] o, 2.. This oceurs when, 1 the
torward movement of the piston, 1ts rear
end passes ¢ fmd uncovers the port T at the
forward end of the pa%qge G'—an event
which 1s about to occur in the position of the
parts shown in Mg, I—whereupon the valve
., with the result of

cutting off the motive
end of the piston chamber and placing the
latter m communication with the exhaust,
and admitting the motive finid to the for

ward end of thﬂ piston chamber, to drive
tﬂe piston backward after it has "delivered
its blow to the tool. W/Vhﬂn the valve has
been shifted rearward in the manner de-

fluid from the rear
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seribed the motive fluid is also admitted to
the pr essure area J” through an auxiliary
passage 47 communlcating at its rear end
with the lwe AIT 2T00Ve W which additional
supply o * motive fuid assists that admitted
through the passage (" 1 bholding the valve
in rearward position.

The shifting of the valve from its rear-
ward position, Fig. 2, back te its forward

position, [ig. 1, is accomplished as follows:
As the piston, moving 1eauvf11dj approaches

the rear end of its stroke it enters the bore
of the valve M,

vhich 1t snugly fits, and
after its rear end has entered the contr acted
lhlddlt portion of the valve at @, the escape
of air from the rear end of the pmton cham-

ber, which had before cccurred through the

, 1s cut off, and ‘there-

p(“*‘t& A’ 1 the valve

after the air thus 11"%])1:)6(:1 in front of the

rearwardly moving piston is compressed to

stich a degree that its pressure exerted upon

the extreme rear end of the valve and 1ts
shoulder 7 forces the valve forward agam
to the position shown m Hie. 1. The for-
ward end of the piston has, prior to such
time, passed rearward of and uncovered the
pmt I of the passage G’ leading to the
large pressure area J7 of the - ahre thus
-Juimttme the escape of the motive fluid

from such pressure area preparatory to the

forward movement of the valve just de-
scribed.

the rear end of the valve chamber proper,

_ GOl’lSultlltlllﬂ the rear end of the piston cham- i

ber, 1s of Esuch size as to snugly it the piston,
so that when the: rear end of the piston en-
ters such bore it is effectively cushioned
against the awr trapped therein and pre-

vented from striking the cylinder head. A

small pm’f K’ connects the extreme rear end
ot the
aly passages T, so as to admit live air into
the rear e,lld of t_‘_]% piston chamber for the
purpose oi starting the piston and valve
forward 1 event Lhe.\f should both be 1n
rearward position at the beginning of any
nl)mml(m of the tool.

A spring chip K7, g, 11, partially suwr-
rounding the cvlmdm and pmwchd with
inturned flanges engaging circumiferential

21ooves therelzl covers the outer ends of the _

exhaust passages 4 and directs the exhaust
to the under side of ﬂle cylinder. '

Wor the purpose of securely locking the |

handle and handle base or qfhnder head to
the cylinder, and prey enting the parts from

becoming unscrewed un wder the 1ar of the

tool 1n operation, the following means are

~provided: The forward end of the inter-

nally threaded sleeve BB of the handle-base

18 serrated or pmwded with ratchet teeth A,

as shown 1 Fig. 7, which serrations or teeth
cooperate "mth like teeth A/
the rear end of a locking sleeve or ring 1.,
Fig. 8. This ring 1s shpped loosely ove]:

‘upon the

The bore of the valve block 1i at

piston clmmber with one of the live |

and firmly mte

Tormed upon

AL _ , 917,242

the cylinder, but when in position thereon,

1s held from rotation by a key M’ conslstma‘

of a circular block fitting 1n a round hole in
the under side of the cylinder and provided
upon 1ts 1111(1&1 side with a projecting rib or
ey extending longitudinally of the cylinder
and fitting a corm&q:mndu']g oroove or key-
way formed upon the inner surface of the

nnder %1(10 of the ring I/, Figs. 1, 2 and 9.

In assembling the p,_u“t “the handle is
501@??{3{1 S Llﬂhthr as possible upon the end
of the cylinder, and the ring I” pressed rear-
ward and 1ts tceﬂl enLe wed with those on

the Torward end of {he eyhnder B, and then

& SpPring chp N7, Fig. 10, 1s Sprung; around

- the parts fo hmd tht,:m 111 eng wement with

aach other. This spring clip is provided
with inturned flanges at its front and rear
ends, which engage, respectively, a shoulder
Ting I/ and a circumferential
groove 1 the sleeve B. The chp thus
serves to hold the teeth upon the ring in
locked engagement with the teeth upon “the
ring in 10@]'“ed engagement with the teeth
*‘a]”e\ , and As the 11mg 1s held from rotation
by th@ key 7 1L tollows that the sleeve B 1s
likewise L@] d from rotation, so that the han-
cie cannot ba,.{;om_c anserewed from the cyl-
ndler.

The rib or key pr opu projecting from the
outer surface of the round block M’ and en-

oaging the Lw-ww in the locking ring I 1s

set at one side of middle position upon the
block, or cccentrically thereto, as shown 1n
Fig. 9, so that by tmmnﬂ- the block half
way avound in 1ts seat in the cylinder wall

- the position of the rib or key will be corre-
- spondingly changed.

The ofiset position of
the 11b upon the block equals one half the
width of one of the teeth upon the locking
ring .;wd sleeve, with the result that if in
screwlig the Landle upon the cylinder it
cemes (o rest m a position where the teeth
upon its iront end
locking ring do not tig 1L1§7 interlock the
lﬂclmw ring may be slipped forward out of
mg:menwnt with the teeth and the block M’
trrned half way around, and the 1061{111&'
ring shid back A 2in into engagenel L with
the teeth upon the handle %leﬂve wlw eupon
the teeth upon the ring and <leeve may in
most Instances be macde to accurately register
"1.@:'_’:1'"

Instead of emp! oying the spring clip N’
to hold the locking rmng 1n en n&mcmenb with
the teeth upon tlre hﬁndle Sl(m*g, the con-
struction illustrated 1n Kig. 15 may be em-

ployed, where a coiled splinﬂ' ()" serves to

1101(1 ilﬁe locking ring 1. in engagement with
the teeth upon the handle salee"* e B. In this
(*{)11*-)1111(,;,,103 the locking ring 1s held from
rotation upon the cyhnder LV a LOY M as
i fies, 1, 2 a9, but the ring 1s of greater
width {hw,ﬂ mn bhoqr:- fioures aqd 118 f(}r‘wm:d
half 1s bored cut to form within it a circum-

and the teeth upon the
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ferential 1"ecess or chamber to receive the
coiled spring O/, which is a steel spring of

considerable Strenoth and rigicdity, and n
the present mstance 18 appmumatehf SQUAre

n cross section. In front of this spring, and

fittine 1 the extreme forward end of the !

circumferential recess within the locking
ring, i1s a second ring P’ whose rear edge is
a plain circle and fits against the Forward
side of the spring O,
the ring P’ however, is provided at inter-

vals with 1001{1110 notches Q" adapted to
cocperate with - round pins R’ projecting

from the cylinder A. ‘Between the notches

" in the forward edge of the ring the latter
recedes rearward to a pomt 11’11(1W‘LY between
the locking notches, thus presenting between

2qch pair of ad] acent notches two inclined
surfaces & whose junction at TV may be said
to form the bottom of a wide and shallow

noteh or recess wnneetnm the adjacent lock-

ing notches Q.

In assembling the parts the ring P’ is slid
forward over the rear end of the cyhnder 11
position ror 1ts shallow notches or recesses
connecting the locking notches Q' to register
with the pins R’ at the points 17, thus, per-

“mitting the ring to be shipped further for-

ward over the cylinder than 1f 1t were
turned to position for 1its locking notches @’
to engage the pmms R’. The spring Q' is
then slipped over the cylinder and pushed
torward against the ring P’, and then the

locking ring L/; after which the handle is
serewed upon the rear end of the cylinder
1y tieh tlv as possible, and the teeth upon
its front end engaged with the teeth upon
the locking ring “I7. The rimg P’ 1s then
turned by means of a spanner wrench ap-
plied to a hole U’ provided 1n it for such
purpose until the lockmg notches Q' are en-
oaged with the pins R’ upon the cylinder.
As the inclined surfaces & of the ring P’
ride over the pms R’ in this turning of the

ring the latter will be forced rear ward ‘md
compress the spring Q" and force the lock-
g ring L into firm engagement with the

“teoth upon the gleeve B and thereby se-

curely lock the handle to the cylinder.
When it 1s desired to release the handle the
sleeve P7 will be turned by means of the
spanner wrench and its locking notches O’
be disengaged from the pins "R’ and the
points T7 of the ring be brought opposile
the pins, thereby permltfmo the lockmo ring
1/ to be slipped forward out of engagement
with the handle sleeve B and the latter to be
released.

Other applications of a Spring to hold the
locking ring in engagement with the teeth
on the sleeve may obviously be employed for
the same purpose and with the same result.

Hlaving thus described my invention, I
claim :

1. In a pneumatic hammer, the combina-

The torward edge of

‘motive

>

tion of a throttle valve and means for auto-
matically opening said valve by motive fluid

] pressure upon pressing the tool to its work.

2. In a pneumatic hammer, a throttle
valve naving a piston or pressure area to
which motive fluid 1s admitted to open the

valve, and an exhaust passage communicat-

mg with such pressure area and requiring
closure to cause the motive fluid admitted to
such pressure area to open the valve; sub-
stantially as described.

3. In a pneumatic hammer, a throttle
valve held normally closed by a spring and
having a piston or pressure area to which
luid 1s admitted to open the valve,
and an exhaust passage communicating with

such pressure area and requiring closure to

cause the motive fluid admitted to such pres-

sure area to open the wvalve; substantially

as described.

4. In a pneumatic hammer, a throttle

valve having a piston or pressure area to
which motive fluid is admitted to open the
valve, and an exhaust passage leading there-
from and controlled by the working tool,
whereby said passage will be closed and the
throttle valve be opened by the fluid pres-

' sure only when the tool 1s pressed to its

work; substantially as described.

5. In a pneumatic hamimer a throttle
valve held normally closed by a spring and
having a piston or pressure area to which

| motive fluid 1s admitted to open the valve,
and an exhaust passage leading therefrom

and controlled by the working tool whereby
the motive fluid will be caused to open Sald
valve only when said exhaust passage 1s
closed by the working tool; substantially as
described. '

6. In a pneumatic hammer, a throttle
valve having a piston or pressure area to
which motive fluid i1s admitted to open the
valve, and an exhaust passage leading there-
from to the front end of the cylinder and
acapted to be closed by the working tool
when the latter 1s 1n working position,
whereby the throttle valve will be opened

by the pr essure of the motive fluid only
when sald tool 1s 1n working position; sub-

st‘u}tlally as aescribed.
In a pneumatic hammer, a throttle
1hfe held normally 1n closed p031t1011 by a
spring and having a piston or pressure area
to which motive fluid is admitted to open the
valve, and an exhaust passage leading there-
from and aa%pted to be closed by the inser-
tion of the working tool into WOI‘klIl*D POs1-
tion in the front end of the cylinder, Where-
by the throttle valve will be pened by the
fluid pressure only when said tool is in such
posttion; substantially as described.
3. In a pneumatic hammer, the combina-
tion, with a hand-operated throttle valve,
controllmﬂ the initial admaission of motive

fluid to the tool, of a supplemental throttle
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val
by fluid pressure to control the fin:
sion of motive fluid to the tool;
tially as aescribed.

~from such pressure

(9

-operated
operated
11 admis-

substai-

ve located between the hand
ve and the body of the tool and

vl

9. In a pneumatic hammer, the combina-
tion, with a hand- open‘ted throttle valve
COIltLOlhI]O the mitial admission of motive

fluid to the tool, of a supplemental thmdl{,

valve located between said hand- 0pem ted

valve and the body of (he tool and auto-
]Hdtlcdﬂy opened b}r duid pressure when ﬂw}
tool is held up to its work; substantially a
described.

10. In a pneumatic hammer, the combina-
tion, with a hand-opervated throttle valve
(,0111310]11110-‘(119 nitial admission of motive
fluid to the tool, of a 51{?‘11}101*’1@11:,&1 thiottle
valve contml::[f}tf} the final admission of mo-
tive fiuid to the tool and havis g a piston or
pressure area to which motive fluid is ad-

‘mitted upon thc opening of the hand-oper-

ated Talve? anc an exhaunst passage leading
area and requiring clo-
sure to cause the motive finid admitted to
such pressure area ov piston to open the

~valve; substantially as described.

11. In a pneumatic hammer, the combina-
tion, with a hand-operated throttle valve
controlling the initial admission of motive
fluid to the tool, of a supplemental

or pressure area to which motive flid 1s ad-
mitted upon opening the hand-operated
valve, and an exhaust passage leading from
such pressure area and (‘fomml]ed bv th
working tool at the front end of the whn-
der, whereby the motive fluid is G‘UHB({ to
013@11 said supplemental valve only when the
tool 13 pressed up to 1its work; substantially
as described.

12. In a ])Ilﬁulll&‘t](} hqmmu the combina-
tion, with a hand- uperﬂed throttle valve

located in the 11.111(:11(., of such tool and con-
trolling the admission of motive

fluid to the
tool, Gi a supplemental throttle valve lo-
cated in t] e bf)djf ot the tool and automatic-
ally opened by fluid pressure upon pressing
the tool up to its work; substantially as de-
seribed.

3. In a nneum hc hammer, the combina-

| tion, Wlth a hand- m}el"ltﬂd tumdle valve lo-

mted in the handle of the tool and control-
]1110 the 11‘11;,1&1 admission of motive flind
‘(humto of a supplemental throttle valve lo-
cated in the body of the tocl and control-

ling the final admission of motive fluid !
thereto, said supplemental valve having a

piston or pressure area to which 11'-0'Lwe

fluad 18 admitted upon openinﬂ* the hand-

65

operated valve, and an exhaust passage
leading from such pressure area and requir-

ng cﬂosu e to cause the motive fluid ad-

mitted to such pressure area to open said

throttie
valve controlling the final admission of the
motive fluid to the tool and having a }31%011.

PN

R 1_11(5‘1

917,242

supplemental valve; substantially as de-
bL«l lb(}d

In a pnumm tic hammer, the combina-

tion wﬂh a hand- 01361 ated throttle valve lo-

cated 1n the handle of the tool and control-
limg the imitial admission of motive fluid
‘hueto of a supplemental throttle valve lo-
cated 1 the body of the tool and controlling
the final ﬂ,.dmi_SSion of motive fluid thereto,
said supplemental valve having a piston on
pressure area to which motive fluid is ad-
mntﬂd upon the opening of the hand-oper-
ated valve, and an exhaust passage leading
irom such pressure area .«.111(1 controlled by
tiie working tool at the front end of the cyl-
inder, wherr eby the motive fluid admitted to
sald pressure area will operate to open the
valve only when the exhaust passage 1s
closed by said working tool; substantially
as described. |
15, In a
thy

piteumatic hammer, a tubular

Ulb valve controlling

rior motive fimd 1s admitted when the valve
15 1n closed position, pom affording commu-
nication befween the interior of the valve
and an external pressure area or piston
tnerete, and an exhaust passage communi-
cating with such pressure area and requiring
ciesure to cause the motive fluid admitted to
suich pressure arcea from the interior of the
valve to open the latter; substantially as de-
seribed. '
=b in a pneumatic hammer, a tubular
ottle mh_.}- contirelling the admission of
otive Huaid to the 'ra:-:_}l and to whose 1n-
{evior motive fluid is admitted when the
valve 18 1 L](}Std position, a cotled spring
sperating to yieldingly hold the vaive in
closed vesition, an external pressure area or
pmmn upon Ul@ valve to which mom e Hhmd
sn acdimitted {rom ihn_ mmterior of the valve
chrough ports m the walls
haust passage communicating with such
nressure arvea anc 1@(}1111111{‘- closure to eause
the motive fluid admitted to such pressure
. » open the valve
spring; subst 111113]11? as described.
7. in o pnewmnatic bhammer, a tubulary
‘:Eiuaﬂ(‘ valve controlling the 1{['1’1%@1(‘)11 OT
ilaia to the tool, and to the interior
) :ii’ wihileh
vilve s in elosed position, an external pres-
sure aren or piston on said valve to which
motive fluid 1s admitted from the interior
of the valve through ports in the walls
thereor, and an f‘"‘a]}‘"‘ﬂ%t passaee COTNIMUINIL-
(‘dﬁ‘iif with such pressure area and con-
f Hed by the w (,ulﬂﬂﬁ tool at the front end
tl*e evlinder: %hl*%imlually as desciibed.
111 A pmum atic haminer, a tubular
ﬁmt e valve counireillng the admission of
wutl‘i':& fluid to the tool, and to the interior
of swhich motive {luid is admitted when the
valve 1s closed, o coiled spring confined in

.n_—.-.-ﬂ

£

L. {'

A

3oL

)
9D
i”;

.F’-"""—

the admission of
| motive fluid to the tf}olj and to whose inte-

“thereof, and an

against the resistance

motive Hutd 1s adniatted when the
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the tubular bore of said valve and operat-
ng o yleldmﬂlv hold the same 1n closed
position, &n external pressure avea ov p1s-

ton en ‘Sdld valve to which motive fiiad is |

acmitted umn the 1nterior of the valve

thmm 1 ports m the walls thereof, and an |
£xn aust passage LOEHI“‘ILHHC&UD“ with such |

pressure area and controlled by the work-
g tool at the front end of the cylinder:
substantially as deseribed.

19. In a pneumatic hammer, the part C
11,.1\*1110 the inlet passage I and ouﬂet port
7 and containing the valve chamber having

‘the enlarged upper portion O and lower

portlon ()” the tubular valve P codperating
with the valve seat  at 1ts llpper end and
provided with the piston ¢ reciprocating in
U*fe chamber O, and with the ports f fur
nishinge communication between the 11‘1%1‘*101
and said chamber, the coiled
spring R operating to yieldinely hold the
valve 1n closed ‘3031t10n and the exhaust
passage U Commumcmmo with the cham-
ber O’ : substantially as described.

20. In a pneumatic hammer, the cylinder
head or handle-base (! having the lower end

of the inlet passage E ter 11’111151[111@ 1N 1ts

upper portion, and contaiming the valve
chamber hwmﬂ the enlaroed hnpu nortion

(), with its outlet port ¢, and the enlar oad |

lower portion O’ with an outlet U, in com-
bination with the serew plug Q closing the
lower end of said chamber, the tubular xalt
1> cod 1th the val [ at

17 cotperating with ¢ alve seat ¢ at 1ts
upper end to cut off communication between

the mlet passage I8 and outlet port ¢ of the

~chamber O, and provided with the piston ¢ |
reciprocating in the chamber O/ and with |

“the ports f furnishing communication be-
tween said cnamber and the mteurn or the

valve, and the coiled spring R confined in
the tubular bore of the valve and operating
to yieldingly hold the latter against its seat
d . substantially as deseribed.

21. In a pneumatic hammer, a cylmducm
cistribution valve located at the rear end of
the piston chamber and adapted to have ﬂ
piston pass through it at the end of its ren
ward stroke, said valve controlling the qd
mission and’ exhaust of the motwe fluad at
both ends of the piston chamber, in combi-

‘nation with a piston operating 2t its rear-

ward stroke to shift the valve in one direc-
tion by air compressed by the piston as it

approaches the end of such s Iolle and op-

erating at 1its forward stroke to shift the
valve 1n the opposite direction by motive

Huid admitted to a pressure area of the

valve through a passage controlled by the

])1%1011 Subst.:mtml]y as described.

22. in a pneumatic hammer, a eylindrical
distribution valve having differential pres-
sure areas and located at the rear end of the
piston chamber in position to have the piston
Pass throuﬂh 1t at the

end of its rearward

- of the TJ]XE}

| necting the 01‘00 e W

i

stroke, a live air groove alternately opened
and closed by the vear end of said valve, to
m:hmt the motive fluid to the interior of the

alve and 1ts smaller pressure area, and the
rear end of the piston chamber, and cut it
off therefrom, and a passage communicating
fit its vear end with the larger pressure area

o the valve and opening at its forward end
Into the piston (,h-upber by a port uncov-

ered bV tlie pls::on at the ena of the for-
ward stroke of the latter, in combination
with 2 1)15‘[011 recip lOCdUHO i the piston
chamber and operating as it approaches the
eird of 1ts rearward stroke to shift the valve
in one direction by air compressed in front
of the piston and actmﬂ upon the smaller
pressure area of the valve, and operating at
its forward stroke to Efnit the valve in the
nposite direction by motive fluid admitted
to the larger pressure area of the valve
through the port and passme uncovered by
the piston; substantially as deseribed.

25. In a pneumatic hammer, the valve
block L located at the rear end of the cyl-
incer and containing the valve chamber and
circuimferential grooves W, Y and Y’, the
latter communicating with the exhaust pas-
sages £, the cylmduml valve M recipro-
cating 1 the valve chamber and provided
with the annular pressure area D’ and with
the ports E furnmishine communication be-
tween sa1c pressure area and the interior

the exhaust ports A, and the

annulayr pressure area J’, in combination
with the live air passage C’ opening into

tie valve chamber by the port B’ the pas-
sage X connecting the front end of the P1s-
ton chamber with the g oove Y and placed
by the wvalve 1n -alte srnate communication
with the exhaust groove Y’ and the live air
port B, the passage G’ communicating at
1ts rear end wi th the g@roove H’ facing the
pressure area T of the valve, and opening
at 1ts for war d end into the piston chamber
by the port ¥, the auxiliary passage Z’ con-
with the forward
Doltmﬂ of the valve chamber, and the piston
i\ controlling the port F’ and operating at
its vearward stroke to shift the valve by alr
compressed 1n front of the piston and acting
upon the rear end of the valve; 5ub%tﬂntmll§r
as described.

24. Tle cylinder A having the exhaust
passages 4 4’ opening throuoh 1ts exterior,
in eombumtmn with the spring clip K’ cov-
ering the outlets of said passages and serv-
ing to deflect the exhaust to the under side
of the tool : substantially as described.

25. An extelmlly threaded cylinder or
member and an internally threaded sleeve or
member screwed thereon and provided with
teeth upon 1ts end, 1 combination with a
locking rmg movable long gitudinally on the
cyhndel but held from rotation ther eon, and
provided with teeth adapted to interlock
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with the teeth upon the sleeve, and means
for holding said locking ring
together: %ubsmntmlhf as descmbed

::;() iﬂ@ exter ndlly threaded cylinder A |

and the sleeve B screwed thereon and pro-
vided with the teeth 7, in combination with
the rng 1./ movable long,;_l.mdlua]_}_y upon the
cvinder A but held from rotation thereon,
and provided W1th teeth 2" engaging the
teeth 2 upon the sleeve B, and “the SPrINg
clip N7 operating to hold the ring I/ in en-
gagement with the sleeve bj substantially
s de-ulbﬂd

The externally threaded cy]_inder A
::}.11(1 the sleeve B scerewed thereon and pro-

f&?’idt‘,{;‘l with the ‘L‘Leth 2 ab 1tz end, 1n comba-

nation with the rmg 1/ mounted upon the
whudel A and proxlded ﬂ”tll ﬂm teeth 72
way, "‘he L::ev M hecucd 111 the eylmdel ,ﬁk
and pr ovided with the projecting v1b or key
engaging the groove 1 the ring 17, and the
spring clip N7 having the inturned flanges
at its front and rear ends engaging shoulders
upon the ring I and sleeve I3, respectively:
sub -;tuntmllv as described. |
The cylinder A bored out at its front
uld to receive the bushing H with 1ts an-

nular shoulder , 11 combm ation with said |

bushing fitting 1 said cylinder and secured
thereimn bV hawnﬂ the front end of the cyl-

Snder spun down over its sald shoulder a;

substantially as deseribed.

29. In a puneumatic hammer, the combi-
nation of a 1103,1111115?’ closed throtle valve
and means for automatically opening said
valve by motive fluid pressure upon press-
ing the tool to its w 01"1-.»._.. mlbaiammll}f as de-
seribed.

30. In a pneumatic hammer, the eombum-—
tmn of a throttle valve, a spring for nor

mally holding the same closed, and :
101 autmnfrtlcaﬂy opening the valve by Mo-
tive fhud pressure upon pr essing the tool to
115 Wo:mla:j substantially as deser ibed.

31. In a pneumatic hammer, the combina-

and sleeve

eas |

| :1111‘.()_111[11.1@ thirottle

|

| tio1,

with the working tool thereol, of an
automatic throttle valve spring pressed to

normally close the inlet passage to the
working parts of the hammer, and fluid
pressuie  mneans 1111(!@1 the control of the
working tool and arranged to operate the

valve and thereby open the inlet passage by

the act of pressing the tool to the work ;
wllu-ahllltl iy as described, |
32. In a pneumatic hammer, the combina-
tion, With the working tool thereof, of an
antomatic throttle valve
normally do «e the inlet passace to the work-

mg parts of the hammer, and having an
ﬁ"'ter presstre aven, such valve being con-

stantly exposed as to its interior to live mo-
tive Hurd and having a constantly open leak
Dot aah.;u:eut the pressure area for the ex-
haust of air from the hammer, said exbhaust
beine under the control of the working tool
which closes said exhaust in the pressing of

such teol against the work; substantially as

described.

33. In a pneumatic hammer, the cmnbina—
tion, with the working tool tnugof of an
valve spring 1}185%[{'(:1 to
normally close the inlet passage to the work-
ing parts of the hammer, and having an
outer pressure area movable 1 a chamber
normally at exhaust pressure through an ex-
haust passage extending ad]a(‘em to and
coverned vy the 11?0111110 tcol and closed
ﬂwmb*; when the tool is pressed to the
work, said valve being constantly exposed
a8 to 1ts i1=1‘;4:-::1'im_= to live motive fluid and pro-
vided with a leak port for constantly admit-
tii"-g alr to said chamber, which air leaks
thevefrom thro ugh the exhaust.passage, but
1s effective against said pressure area when-
ever the exhaust passage 15 closed by the
working tool; substantially as described.

JOSEPH BOYER.

Witnesses:
AL dJ. Dougnry,
L. . SUMMERS.
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