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HENRY JAMES KIMMAN, OF CHICAGO, ILLINOIS,

PNEUMATIC HAMMER.

: SPLOIFICATION fmmmg pa,rt of Lptters Patent N 0 653 247, dated J uly 10 1900.

| Applmatmn filed Octabe:l 16, 1899, Serml Nu 733 750

(No mndel.} )

To all w?wm it TRQY) COTLCCTTL:

Beit known that I, HENRY JAMES Kmmw
a citizen of the Um..,ed States, residing a,t
Chicago, in the county of- 0001{ and Stdte of
Ilhnms hfwe invented certain new and useful
Improvementg in Portable Pneumatic Ham-
mers, of which the followingis a specification.

ThIS invention relates to a new and useful

improvementin portable pneumatic hammers
and Oop-

constructed and arranged to embody
erate upon the prmclples 1nvolved In what
are known as ‘‘direct-acting engines.”

It relates, further, to the arrangement of
parts by which the hammer 18 mﬂ,de as com-
pact as possible. |

The object of the invention is to provide
a simple, economical, and efficient portable
pneumatic hammer; and the inventfion con-
sists in the features combinations, and de-

tails of constr uotlon hereinafter desenbed
and claimed.

In the accompanying drawings, Bwul e 1lis

a vertical 1ontr1tud1nal seetlonal elevatwn of

a hammer constructed in accordance with my

improvements, taken-on line 1 of T Fig. 7look-

ing in the dlreetmn of the arrow; Fig. 2, a

-snnllar view of the opposite half of the ( cylin-
der from that shown in Fig. 1, with the ham-

mmer portion broken away, as shown in dotted
outline, so as to contact the operatlnw-tool
Fig. 3, a similar view to that shown in Fig. 1,
with the operating-tool, piston-hammer, and
throttle and controlling valves removed; Fig.
4, a similar view to Fig
half of the mechamsms 1110' 5, an enlarged
view of the handle and upper part of the

mechanisms shown in Fig. 1, with the throt-

tle-valve open and the eontrolhnmvﬂve In
position to admit the motive fluid to the one
cylinder;
in Fig. 0 Wlth the controlling-valvein its ex-
haust pomtlon Fig. 7, a,plzm view of the han-
dle portion 1emoved from engagement with
the eylinder and looking at it flom below;
Iig. 8, a plan view of the ¢ylinder lookmﬂ'
ab it flom above;
view taken on lme 9 of I‘lo' 1 looking in the
direction of the arrow; Fln* 10, a sectional de-
tail of the thmttle-v&lve tak:en on line 10 of
FFig. 1; Fig. 11, an enlmﬂed detail view taken
on hne 11 of I‘m‘ 9; Fig. 12 an enlarged cross-

sectional view t‘tken on lme 12 of T‘ln* 1 look- |

| operating-tool D may be inserted.
erating-tool may beeithera riveting-hammer,
. 3, Showing the other -

-may be termed a “pewu&smn tool.”
‘the principal objects, then, is to apply the

Fig. 9, a cross- seebmnal

ingin the direction of the arrow; Fies.13 and

14 enlarged sectional details taken on lines
13 :zmd 14 of Trig. 1, showing the arrangement

{ of the fluid- duets and Figs. 15, 16, a,nd 17,

35

Cross-sectional v1ews takenon 11nes 15 1() and -

17 of Fig. 1.

- In the art to which this mventlon 1elates 113-'
is well known that 1t 18 desirable to construct

a hammer with a view to having it as econom-
ical in the use of air as p0351ble and at the

same time providing mechanism by which -

the force of the blow may be regulated to suit
the desire of the operator and be maintained
in that position as long as desirable. It is

6o

further desirable to have the mechanism of

the engine arranged in such manner that it

can be taken a,part and arranged in as eco-

nomical and compact a manner as possible.
To acecomplish these ends are the plmclpal
objects of the invention.

In constructing a portable pneumatw ham-

mer in accmdance with my improvements I

make what Iterm a ‘“fluid-pressure cylinder”
Aofthedesiredsizeand strength. Thiscylin-

provide a fluid- -pressure chamber a, in which
a piston-hammer 13 may 1eelplocate
end—the front—of this cylinder is bored out
the desired size to receive a shouldered bush-

One

75

~der is bored out the desired dlametel soasto

30

ing C, which forms a portion of the front wall

of the cylinder and in which the stem of an
This op-

an 0rd1naly hammer, a chisel, a ca,lkmﬂ*—tool

or the like, to meet the various 1eq1111ements -

of machmes of other manufacturers. In the
operations of this tool it is well known that

| the piston-hammer reciprocates within the

| fluid-pressure cylinder a great number. of
Irig. 6, a similar view to that shown

times, and at one limit of 1ts motion contacts
the operating-tool, so thatit is, in effect, what
One of

fluid under pressure as eeonomlcaﬂy as . Pos-

sible, so as to reciprocate this piston-hammer.

In Grdel to accomplish this resulf, the. cylin-
der is provided with a number of ports and

passages, some of which are arranged to be

opened and closed by the movements of a

QO

95

100

controlling-valve, which I will proceed to de- B

seribe.
A “contlollmﬂ*” dlE[e1ent1a,1 V?LIVGDIS plo-




10

2 653,247

vided and arranged in the inlet and exhaust | of the controlling-valve into alinement with

passages, so as to control and regulate the
supply of air before it enters the cylinder.
This controlling-valve is preferably arranged
in a hardened-steel bushing E'in the base ot
the handle portion I' and, preferably, trans-
versely thereof.
erably made hollow, or, in other words, pro-
vided with an inlet-passage divided into two
parts £ and f’', interrupted by a ‘‘throttle-

~valve,” hereinafter described.

- Fig. 5.

20

30

40

In the operations of the tool fluid under
pressure is admitted into the passage /', (see
Kig. 1,) from which it passes through the
opening ¢ in the controlling-valve bushing
and behind the head of the controlling-valve,
thus foreing it into the position shown in
The fluid-pressure is then permitted
to follow (see Figs.1and 5) and pass through
the larger opening ¢’ in the valve-bushing

“and bhand portion into the eylinder back of

the piston-hammer. This action forces the
piston-hammer to its forward limit of mo-
tion, where it contacts the operating-tool, as
shown in Fig. 2. The piston-hammer for a
portion .of its length is reduced in diameter,
as shown at b, which, in connection with the
cylinder, provides an annular chamber 0,
so that, as the piston-hammer nears its for-
ward limit of motion fluid-pressure may pass
through the passage o’ into the annular cham-
ber b, where it enters the passage a° and
passes upwardly into the valve-bushing be-
tween its head ¢’ and the head of the control-
ling-valve, thus forcing the controlling-valve
back to the position shown in Ifigs. 1 and 6.
The moving of the valve into this position
permitg fluid .under pressure to enter the
chamber of the valve through the passage e,
around the annular portion ¢°, from which it
enters the passages a’and passes tothe front
end of the fluid-pressure chamber in the ¢yl-

- inder and between the piston-hammer and

45

50

EE

6o

the front walls of the cylinder, thus acting to

force the piston-hammer to its rearward limit
During the backward movement.

of motion.
of the piston-hammer the fluid at the rear
part of the cylinderis forced out through the
exhaust-passage at, and passing through the
perforations e!of the controlling-valve enters
its ecentral chamber ¢°, from which it passes
out to the atmosphere through the passage e°.
During the backward movement of the pis-

“ton -hammer the motive fluid which is be-

tween the head of the controlling-valve and
the head of the valve-bushing i1s permitted

to pass through the passage a® through the:

by-pass a® into the annular passage b', from
which it passes through the by-pass a’ into
the passage ¢, through which it is conveyed
or forced into the annular passage ¢* of the
controlling-valve chamber. As the superior
pressure has thus been exhausted from the
front end of the controlling-valve, the high
pressure on the rear side of the controlling-
valve returns it again {o the position shown
in Fig. 5. This action brings the openings e*

This handle portion is pref-

the annular passage e€® of the valve-chamber

and permits the air to pass through such
openings into the interior valve and out

through the passage €% in the handle. As
the piston-hammer continues its backward
motion it passes the opening in the exhaust-
passage ¢! and confines the air in the rear

portion thereof, so as to permif it to act as a’

cushion and at the same time saves a quan-
tity of air, which acts to accelerate or assist
the hammer in its forward movement. At

the same time one portion of the piston-ham-

mer closes the by-ports ¢’ and a’ and opens
the main passage a® to permit the remaining

air, which may be confined between the head

of the controlling-valve and its bushing, to
be exhausted through the passages a’, which
are constantly open to the atmosphere.

It will be seen that the passage a' (see Iigs.
2 and 13) is connected with the main inlet j*
for the fluid-pressure, so that when the throt-
tle-valve is open this passage is in constant
communication with the supplyof fluid-pres-
sure. -

Duaring the forward motion of the piston-
hammer it is desirable to exhaust the fluid-
pressure in front of the same. 'To arrange
for this, the passage ' is in constant com-
munication with the outer atmosphere, so
that the air which would otherwise be con-
fined may pass out therethrough. When the
piston-hammer, however, passes this port, so
as to close it, the air is exhausted out through
the passage ¢?, which exhaust takes place be-
cause the controlling-valve is in the position
shown in Fig. 5, which position brings the
perforations ¢* of the controlling-valve into
alinement with the annular chamber ¢?, thus
permitting the air to be forced out through
the passage ¢? into the annular chamber ¢’,
and thence through theperforationse*intothe
interior of the controlling-valve, from whence
it may pass out into the passage ¢’in the han-
dle of the hammer.

The movements of the controlling-valve
are positive in each direction and longitudi-
nal of the valve. It is desirable that these
movements be made with as small shock as
possible, or, in other words, that a cushion of

‘some kind be provided whereby the valve

may move with the least inconvenienceto the
operator. In order to provide this result,
(see IFigs. 1, 5, and G,) an annular head €° is
arranged on the controlling-valve adjacent
to its head portion and is of a diameter al-
most equal to the smaller bore of the valve-
bushing. This annular head is arranged in
such a manner as to provide a small groove
a? between it and the large head of the valve.
The front portion of the valve is provided
with a boss or central offset ¢! asshown par-
ticularly in Figs. 5 and 6.° As the valve is
moved in one direction toward the right the
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air must naturally pass out through the open- -

ing «? rather slowly and as a conseguence

| acts with a cushioning effect between the
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head of the valve and the head of the valve-
chamber. When the valve is moved toward
the other side of the chamber, as shown in

Fig. 6, the annular head e® first enters the

small bore in the valve-chamber and as a con-
sequence reduces the area of the free portion
of such bore, which acts to retard the passage
of the air through the bore and permits the
excess of air to act as a cushion for the valve
in that direction.

1t is highly desirable that a throttle-valve
be provided of such construction and arrange-
ment that fluid under pressure may be shut
off entirely, the maximum amount provided,
or any desired amountbetween the maximum

amount and complete shut-off be supplied.

This result is desirable for the reason that

~different kinds of work require a different

blow of the hammer. For instance, for calk-

ing or riveting light and rapid blows are re-

quired, while for the operation of heavy chip-
ping in iron or steel a heavy blow is desired,
which requires the full amount of luid-pres-
sure. In order to accomplish this result, I
provide a throttle-valve bushing, which is
made in two parts G and G’, having screw-
threaded engagement with each other, one
of which, G, is rigidly or practically immov-
ably engaged with the handle, as shown in
Fig. 1, the other part having threaded en-
gagementtherewith, whereby the valve-bush-
Ing may be relatively shortened or length-
ened, as desired. This throttle-valve bush-
Ing is provided with a central chamber g,
having communication with the main inlet
J, and by means of its transverse perfora-
tions g’ with the continuation 7' thereof. In
this central longitudinal chamber a control-

ling-valve H is movably mounted—that 18,

arranged to reciprocate or move backwardly
and forwardly in the chamber thereof—so as
to open and close the passages or ports ¢, and
thus open orclose theinlet-passage which con-
nects the source of fluid-pressure supply with
the chamber of the controlling-valve. This
controliing-valve is provided with a stem 7,
arranged, preferably, so that it extends out
through oneend of the valve-bushing, where it
may be contacted by a pivoted lever of trig-
ger I, which in turn is pivoted to the upper

part of the valve-bushing, as«shown particu-

larly in Figs. 1, 5, and 6. This operating-
trigger is so pivoted to the valve-bushing that

- 1t may be moved over to contact the handle,

55

60

as shown in Ifigs. 5 and 6, and the construc-
tion is such that at all times this operating-

trigger or pivoted lever may be moved over

by the thumb of the operator, soas to contact
the handle, as shown in the last-named figure,

thus limiting its movement in one direction.

It is also provided with a small projecting lug

1, which limits its movement in the other di-

rection, this movement being due to the ac-
tion of the helical spring 7/, which is inserted
between the head of the throttle-valve and
the head of the valve-bushing, as shown par-

‘ally clamp the handle or head

this helical springis such as to keep the throt- -

tle-valve normally closed, as shown in Fig. 1.
As the parts are arranged in Figs. 1, 5, and
0, the movement of the operating-trigger so

70

as to contact the wall, as shown in Figs. 5

and 6, is such as to move the throttle-valve
to open the passages to their greatest extent,
and thereby permit the maximum supply of
motive fluid to enter the controlling valve-
chamber. If at any time it should be desir-
able to use a light stroke and cut off a por-
tion of the supply of motive fluid all that is
necessary todo is to turn the knurled head ¢?
of the throttle-valve bushing in a direction
opposite to the movements of the hand of a
watch—in other words, to the left—which ac-
tion unscrews the bushing and lengthens it
out, so as to move the ports ¢’ toward the
front of the handle. This action, it will be

75

30

seen, moves the ports in such a manner that

the entire swing of the operating-trigger can-
not move the throttle-valve sufficiently to en-:

tirely open these ports. = A further turning of
the valve-bushing in the same direction will
move it to such an extent longitudinally as
to prevent the movements of the throttle-

valve from uncovering the passages or ports
05

g to any extent. It is desirable that some
mechanism be provided to act as a eheck and

prevent the free rotation of this valve-bush-

ing. In order to accomplish this result, the
ihner face of the bushing-head, as shown in
Fig. 10, is provided with a plurality of in-
dentations g° arranged to receive the pointed
end of an indexing or retarding pin ¢4, the

operations of which are controlled by a heli-

cal spring ¢°, which acts to keep the pin in

engagement with one of the recesses or de-
pressions ¢°, but will permit extraneous force

to turn the valve-bushing in either direction.
Ahandle I, as above described, is provided
and recessed or cupped at the front end of

the base portion to receive one end of the

fluid-pressure cylinder. In order to effectu-

the fluid-pressure eylinder together, a sleeve
K is provided, having an interior threaded
surface arranged to engage with an exterior

threaded surface of the handle portion. 'This

sleeve is also provided with a shoulder %,
adapted to abut against the shoulder A’ of the

fluid-pressure cylinder, so as to force such
cylinder backward into contact with the in-

nercup-surface of the handle portion. These
threads are preferably made in a right-hand
manner, but this is not essential and the
threads can be made either right or left, as
desired. S o T

In order to lock the sleeve and eylinder to-

gether, or, in other words, prevent independ-

ent rotations thereof, which might permit the
handle and eylinder to be disengaged - during
the operations of the tool, I provide the cyl-
inder with an annular-toothed portion. L.
(Shown particularly in Iigs. 3, 4, and 12.)

1 T'he sleeve is provided with a slot { on the in-
ticularly in Figs. 1, 5, and 6, The action of [

portion and
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side of its shoulder portion, and pivotally N
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mounted in this slot is a click or pawl!’, hav- | ings relative to said throttle-valve, a head on

ing one end provided with a plOJeCtIOH [?,

| ada,pted to engage the teeth on the cylinder,

and the other end extending backwardly and
across an opening /°in the sleeve. During
the engagement of the parts and as the sleeve
is turned to the right the click or pawl rides
over the annular toothed portion and pre-
vents the opposite movement of the parts.

When it is desired to disengage the parts, a |

pin or other object may be pushed in through
the opening /%, so as to engage the heel of the
click and force it out of enwaﬂ'ement with the
annular toothed portion, Wthh permits the
ring to be turned to the left until the teeth or

projeetions on the click ride on the upper |

surface of the cylinder. The pin or other ob-
ject may then be withdrawn and the rotation
of the sleeve toward the right continued.

I claim—

1. In a portable pneumatic hammerhaving
an inlet-passage for the admission of motive
fluid, the combination with a throttle-valve
controlling such passage of a sleeve in which
the valve 1s mounted made in two parts, one
part substantially immovably secured to the
hammer andthe otherpartadjustablysecured
to the immovable part of the sleeve so as to
change the relation of the port-openings
therein relative to said throttle-valve, sub-
stantially as described.

2. In a pneumatic hammer having an inlet-
passage for the admission of the motwe luid,
the combination with a throttle-valve contr 0l-
ling said passage of an adjustable sleeve in
which said valve i1s mounted, a spring for
moving the valve in one direction to close the
inlet-passage, and a trigger or operating-lever
arranged to have a uniform swing or motion
and be limited in its motion in each direction,
whereby the controlling-valve may be moved
the same distance each time, substantially as
described.

3. In apneumatic hammer having an inlet-
passage for the admission of the motive fluid,
the combination with a throttle-valve control-
ling said passage of a sleeve in which said
sleeve is mounted formed 1n two parts one of
which is relatively or substantially immov-
ably secured in the hammer and the other
having threaded engagement therewith so as
to Shorten or extend the length of the valve-
bushing and thereby ehange the relation of
the port-openings relative to said throttle-
valve, and means for retarding the rotation
of the movable part of the valve-bushing,
substantially as described.

4, In apneumatic hammer having an inlet-
passage for the admission of the motive fluid,
the combination with a throttle-valve con-
trolling said passage of a sleeve in which said
valve 18 mounted formed in two parts, one of
which is relatively immovably secured in the
hammer and the other having threaded en-
cagement therewith so as to shorten or ex-
tend the length of the wvalve-bushing and

the movable part of the valve- bushmn' hav-
ing its inner surface adjacent to a p01t10n of
the hammer and provided with a series of in-
dentations or the like on such surface, and a
spring-pressed pin arranged to engage with
the indentations in the sleeve-head and re-
tard the free rotation of the bushing, sub-
stantially as described.

5. In a portable pneumatic hammer, the
combination of a fluid-pressure cylinder, a pis-
ton-hammer reciprocatingly mounted there-
in, a handle provided with an inlet-passage
for supplying the motive fluid and attached
to the fluid-pressure cylinder, valve-bushing
transversely of the handle neck or rim adja-
cent to the fluid-pressure cylinder, and hav-
ing a central longitudinal passage or bore of
different diameters forminga valve-chamber,
a controlling-valve of differential diameters
in the valve-chamber of the bushing, and a
screw-plug entered into the handle neck or
rim, engaging and holding the bushing in
place and forming ahead for the valve-cham-

‘ber and provided with a port communicating

with the valve-chamber, substantially as de-
seribed.

6. In a portable pneumatic hammer, the
combination of a fluid-pressure cylinder, a pis-
ton-hammer reciprocatingly mounted there-
in, a handle having a neck or rim with a cup-
shaped recess for the insertion of one end of
the fluid-pressure cylinder and forming a
head for the end of the fluid-pressure cylin-

‘der, a sleeve engaging with the handle neck

or rim and with the fluid-pressure ¢ylinder to

“hold the parts together, a valve-bushing trans-

versely of the handle neck or rim adjacent to
the head of the fluid-pressure c¢ylinder, and
having a central longitudinal passage or bore

of different diameters forming a valve-cham-
ber, a controlling-valve of d1fferent1c11 diam-
eters in the valve-chamber of the bushing and
a plug screw-threaded Into the handle neck

or rim and engaging and holding the bushing
‘in place, and forming a head for the control-

ling valve-chamber and provided with a port

- comlgumea,tmﬂ' with the valve-chamber, sub-
stantially as described.

7. In a portable pneumatic hammer, the

combination of*a fluid-pressure cylinder pro-

vided with an annular shoulder at its rear
end, a handle having a neck or rim provided

‘with an exterior screw-thread, a sleeve hav-

ing a shoulder at its front end arranged to en-

‘gage the shoulder of the fluid-pressure cylin-

der and provided with an interior thread to

| engage the screw-thread of the handle neck

or rim, ratchet-teeth on the exterior of the

: ﬂuid-pressure cylinder forward of the shoul-

der and a pawl carried by and wholly incased
within the sleeve and operating to engage the
ratchet-teeth and preventrotation of the parts

' in one direction and permit rotation thereof
‘in an opposite direction, substantially as de-
“seribed.

thereby change the relation of the port-open- |

8. In a portable pneumatic hammer, the

75

80

Q0

95

100

I1IO

I15

120

125

130




combination of a fluid-pressure cylinder pro-
vided with an annular shoulder or rim at its
rear end, a handle having a neck or rim pro-
vided with a socket to receive the rear end of
the fluid-pressure cylinder and with a thread-
ed outer periphery, engaging teeth on the ex-
terior of the fluid-pressure eylinder forward

-~ of and adjacent to the shoulder or rim there-

1Q

on, a threaded sleeve engaging the threaded
periphery of the handle neck or rim and pro-
vided with a shoulder or flange at its front

-~ end to engage the shoulder or rim on the fluid-

15

20

- tive fluid, the combination with a throttle-

30

35

40

50

55

60

ciprocating

pressure cylinder, a recess in the shoulder or
flange having an opening or perforation lead-
ing therefrom out through the periphery of

the sleeve, and a spring-pressed-elick located

wholly within the recess and operating to en-
gage the teeth on the fluid-pressure eylinder

and permit rotation of the partsin one direc-
tion and prevent rotation of the parts in the

other direction until a pin or other object is
inserted in the perforation and the click dis-
engaged from the teeth, substantially as de-
seribed. | - |

J. In a portable pneumatic hammer having

an inlet-passage for the admission of the mo-

valve of a controlling-valve bushing inserted

in the hammer and provided with a bore of

large and small diameters, a differential valve
in said controlling-valve bushing provided
with a large-headed portion for the large bore
of the bushing and a reduced portion for the

reduced bore of the bushing and further pro-

vided with an annular ring or bead arranged
adjacent to the large head of the valve so that

‘asthe valve is forced in one direction the ares,

of the free opening in the valve-bushing is

reduced so as to restrict the passage of air

therein and act as a cushion for the valve,
substantially as described. _- | |
10, In a portable pneumatic hammer, the

combination of afluid-pressure eylinder, a re-
piston-hammer in the eylinder, a
handle provided with an induetion-passage.
for the fluid-pressure and with a neck orrim
for attachment to the fiuid-pressure cylinder,
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a bushing in the handle neck or rim trans-

versely thereof, a central longitudinal cham-
ber in the bushing of different diameters, a 1

valve having a head or disk traversing the

larger diameter of the chamber and a body or
stem traversing the smaller diameter of the

chamber, and an initial induction-port in the
bushing communicating with the chamber
thereof for supplying fluid-pressure to the

inner face of the valve head or disk and ini-

tially moving the valve, substantially as de-
scribed. | |

11. In a portable pneumatic hammer, the
combination of a fluid-pressure cylinder, a re-
ciprocating piston-hammer in the cylinder, a
handle provided with an induction-passage

for the fluid-pressure and with a neck orrim
for attachment to the fluid-pressure cylin-
der, a bushing in the handle neck or rim
transversely thereof, a central longitudinal

| chamber in the bushing of different diame-

ters, a valve having a head or disk traversing
the larger diameter of thechamberandabody
or stem traversing the smaller diameter of

bushing communicating with the chamber
thereof back of the valve head or disk for

supplying fluid-pressure to initially move the

valve, and a full induction-port controlled by
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the chamber, an initial induction-port in the
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the valve head or disk, substantially as de- .

sceribed,

12, In a portable pneumatie._ halﬁmeif,.the

combination of a fluid-pressure eylinder, a re-
ciprocating piston-hammer in the cylinder, a

bhandle provided with an induction-passage

for the fluid-pressure and with a neck or rim
for attachment to the fluid-pressure cylin-
der, a bushing in the handle neck or rim
transversely thereof, a central longitudinal
chamber in the bushing of different diame-
ters, a valve having a head or disk traversing
the larger diameter ot the chamber and a body
orstem traversing thesmaller diameter of the
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chamber, an annular groove in the valve body

or stem adjacent to the head or disk, an ini-
tial induction-port in the bushing communi-
cating with the annular groove. of the valve

body or stem, and a full induction-port con-

trolled by the valve head or disk, substan-
tially as deseribed. S

- 13. In a portable pneumatic hammer, the
combination of a fluid-pressure cylinder, a re-
ciprocating piston-hammerin the eylinder, an
Induction-passage for the fluid-pressure, a
bushing interposed between the fluid-pres-
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sure cylinder and the induction-passage and

provided with a central longitudinal chamber
of different diameters, a valve having a head
or disk traversing the larger diameter of the
chamber, and a body or stem traversing the

| smaller diameter of the chamber, an initial
Induction-port in the bushing, a full indue-

tion-port in the bushing communicating with
the induction- passage and with the fluid-

pressuré cylinder and controlled by the valve

head or disk, and an annular groove in the
valve body. or stem communicating with the
full induction-passage, substantially as de-
seribed. o | |
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14. In a p'(jrtable pneumatic hammer, the .

combination of a valve-bushing located trans-

versely of the hammer-body and provided

with a central longitudinal valve-chamber of

different diameters, an initial fluid-pressure

induction-port and a full fluid-pressure in-
duction-port in the bushing, an annular pas-
sage for eduction in the bushing, a valve trav-
ersing the chamber of the bushing, a head or
disk on the valve controlling the full induec-
tion-port, a groove in the body or stem of the
valve communicating with the initial induc-
tion-port, a groove in the body or stem of the
valve for communication with the eduction-
passage of the bushing, and eduction-open-
ings from the eduction groove or passage of
the valve leading into the interior of the valve

| body or stem, substantially as described.
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15. In a portable pneumatic hammer, the

combination of a valve-bushing located trans-
versely of the hammer-body and provided
with a central longitudinal valve-chamber of
different diameters, an initial fluid-pressure
induction-port and a full fluid-pressure in-
duction-port in the bushing, an annular pas-
sage for eduction in the bushing, a valve trav-
ersing the chamber of the bushing, a head or
disk on the valve controlling the full indue-
tion-port, a groove in the body or stem of the

valve communicating with the initial induae-

tion-port, a groove in the body or stem of the

valve for communication with the eduction-
passage of the bushing, eduction-openings
from the eduction groove or passage of the
valve leading into the interior of the valve

“body or stem, and an eduction - passage
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through the wall of the chamber, substan-
tially as described. |

16. In a portable pneumatic hammer, the
combination of a controlling valve-chamber
of different diameters and provided with an
initial induction-port, a full induetion-port
and an eduction-port, and a reciprocating
valve located and operating in the chamber
and having a head or disk and a body or stem
corresponding to the large and small diame-
ters respectively of the bushing-chamber and
provided with a central longitudinal cham-
ber, an exteriorchannel or groove, a depressed
portion forming an annular passage around
the body or stem, an annular passage or chan-
nel around the body of the stem communicat-
ing with the eduction- port, and eduction-
openings between the annular eduction pas-
sage or channel and the interior chamber of
the valve for the induction and eduction of
fluid-pressure, substantially as described.

17. In a portable pneumatic hammer, the
combination of a fluid-pressure induction-pas-

induction-port, a full induction-port, and an

eduction-port,acontrolling-valvein the bush-
ing-chamber having ahead ordisk and a body
or stem corresponding respectively to the
large and small diameters of the bushing-
chamber and provided with an interior lon-
aitudinal chamber and an exterior annular
agroove, an exterior annular passage and an
exterior channel with openings therefrom
leading into the valve-chamber for inducting
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and edueting fluid-pressure, substantially as

described.

18. In a portable pneumatic hammer, the
combination of a bushing having therein a
valve-chamber with an induction and edue-
tion port, a c¢ap closing one end of the bush-
ing and provided with a port, a valve trav-
ersing the chamber of the bushing and hav-
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ing a contact end engaging the face of the

bushing and furnishing a pressure-space be-
tween the bushing and the valve for cushion-
ing effect, substantially as described.

19. In a portable pneumatic hammer, the

combination of ahandle having fluid-pressure

induction and eduction passages, a valve-
bushing located transversely of the indue-

‘tion-passage, a chamber of different diame-

ters in the bushing and having induction and
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eduction ports, a valve in the bushing-cham-

ber controlling the induction and eduction

ports and having an interior chamber and
provided with an exterior annular groove, an

exterior annular passage, and an exterior an-

‘nular chamber with openings leading there-
from into the interior chamber of the valve,

and- a hammer-tube provided with induction

‘and eduction fluid-pressure passages and
‘ports controlled by the movements of the

valve for operating a reciprocating piston-
hammer in the chamber of the hammer-tube,

substantially as deseribed.
sage and a fluid-pressure eduction-passage, & | '
valve-bushing located transversely of the in- |
duction-passage and havinga chamber of dif- |}
ferent diameters and provided with an initial |

HENRY JAMES KIMMAN.
Witnesses:
THOMAS If. SHERIDAN,
TrHoMAS B. MCGREGOR.
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