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Be it knownthat I; AxgL LEVEDAHL, a citi-
zen of the United States, residing at Aurora, in

the county of Kane and-State of Illinois, have |

invented certain new and wusetul Improve-
mentsin Pneumatic Hammers; and I o here-
by declare that the followin
and exact description thereo , reference being
had to the accompanying drawings, and to
theletters of reference marked thereon , Which
form a part of this specification. |

- This invention relates to a. pneumatic tool
in the nature of a portable pneumatic ham-
mer or device of that kind embracing a bar-

rel or cylinder, a piston or plunger adapted to

erein, and a controlling-valve

sure 1s"admitted. to and permftted:to escape

from oppesiterends of the cylinder to give re-
ciprocatory. movement.to the plunger in the.

The tool illustratec in the .accompanying
drawings is designed for use .as g riveting-
hammer; but the same features of construc-.
tion illustrated in said drawings and herein
clainied may be emplo ed In a tpol used tor

The iivention consists in the matters here-

- Inafter described, and pointed out in the ap-

30

35

changed position of the
~ barrel of the tool with

40

15

slﬂ

of the valve-casing and s
pistons in elevation, said section being taken

pended claims. . _—
_As shown in the drawin , Figure 1 is g
view in central longitudinal section of & tool

embodying my invention taken through the |
~central axes of the barrel

and throttle-valve
through the centrolling-

and transversely
section showing. a

valve. Fig. 2 is a like

itudinal section o1 ‘the
with the handle attached
thereto, but with parts _
taken on the line 3 3 of Fig. 1. Fig. 4is a
view in cross-section of the barrel and con-
trolling-valve, taken through the central axis
owing the valve-

view in central lo

upan the line 4 4 of Fig. 1. - Fig. 5 is a section
IiEeiFig.& , showing a changed position of the
valve-pistons and the latter in section. Fig.
6 13 & view in side elevation of the valve-bush-
ing. Fi]gs. 7, 8,9, 10, 11, and 12 are cross-
sectional views of the valve-bushing .
valve-pistons wifh the surrounding parts of
the v Fve-—c'a.silig, taken on the lines 7 7,88,

Specification of Letters Patent. N

18 a tull, clear, |

pping and the like. |

| of which projects

parts. Fig, 3 is a |

therein removed,

~atented March 6, 1908.
1804, Ssrial No. 222,455,

99,1010, 11 11, and 12 12 of Fig. 6. Fig. 13
| 1s a detail section taken on line 13 13 of Ig. 1.
| Fi% 14 1s a detail section taken on line 14 14
| of Fig. 1. Fig. 15 is a detail face view of the
sPIit thimble and clamping -sleeve and_nut,
shown in Figs. 1 and 2.

In the preferred form of tool illustrated in
| the accompanying drawings, A indicates the
l working cylinder or barrel of the tool, B the
| shiding piston or,plunger therein, and C a han-

dle which is attached to the inner end’or bage

| of the.barrel. . )
‘D indicates the bushing of the controlling-

| valve which is located within a cylindric re-
cess or bore formed in a valve-casing A?
which is located nearthe inner end or base of
the barrel and cast integral thefewith. The
i sa1d controlling-yalve is arranged’ with its
central axis at right angles to the central XIS

;

35

60

70

| of the tool and perpen icular t¢ the plane of

the handle €. The interior or the bushing D
constitutes a walve-chamber in which is']o
cated two valvé-pistoris E and F which are
.adapted to slide end: ‘

| which form in connéection with ports and're-
cesses in-said bushing the ¢ontro ing-valve.
G 1s a riveting-tool of comnron type which
provided with a shank G/, that passes

A

vl

| 18

the outer end of the batrel and the inner end
| for contact therewith ot the plunger B. . The
| said shank G’ of the.tool G is re ' _
| 4meter between its ends to form a wide and

thr'ough -and is guided in a guide-passage at
Into .the barrel in émsiﬁon '

uced in di--

75

endwise in the hishing and -

80

' shallow anhular groove g, which receives a

a b

| 8 ALt 1_;mg LA04
uced part of the shank and to fit-in a groove

(¢, formed in the inner surface.of the guide-
| passage of the barrel. "The ring ¢’ holds the

| while permitting necessary endwise. recipro-
- catory movement thereof.

The plunger B is exteriorly smooth oOf Cy-

lindrie and 1s provided in its rear end with a

plunger and which is prefer-
ered form. - The rear end of
the barrel A is closed by means of an end wall
‘shaped to form an alr-displacing projection
H, whi rojects into the barrel and con-
forms nearly to the shape of the cavity in the
rea. end of the plunger, so that it will prac-
tically fill said cavity in the plunger w

ward end of the
ably made of ta

¢, adapted to’embrace thte said re-

tool from disengfgement from the bairel,

recess or cavity extending nearly to the for-.

en the.

e
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then inserted and clamped
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65 located in the wall of the

¢ is removed, when both soc

latter is at the inward limit of its stroke, and
thereby afford a minimum clearance space or

area in the inner end of the barrel.

In the preferred form of construction
Nustrated in the accompanyin
the bore of the barrel A extends throu
cear end of the barrel and the air-disp acing
projection H has the form of a hollow body
or shell, the open bore of which 1s inserted
and secured within the end of the bore of the
harrel, so as to close ihe latter and form the
saner or rear end wall thereof. The hollow
interior of the shell H thus constructed 1s
utilized to form an air-chamber, the rear wall
of which is formed by a disk or plate H’,
which makes a tight joint with and closes the
open end of said shell H. Said disk H” 1s n-

corted and secured in the end of the bore of

the barrel in contact with the rear margin of

the shell II. The air-chamber so formed by
the shell 1, and disk H' is 1n communication
with the air-supply passage by which AT 1S
supplied to the valve-chamber of the con-
trolling-valve and contalns a reserve quall-
tity ofg air under pressure designed to com-
pensate for any momentary deficiency in the
air-supply through the feed pipe or bore.
means for connecting the handle C
with the inner end or base of the barrel A,
) provided with two
outwardly and rearwardly extendin integral
arms A’ A?, arranged obﬂ ' %1 _

to the central axis of the barrel and w ich
are engaged with obliquely-arranged sockets
C’ C? on the ends of the said handle: Said
arms are preferably made exteriorly ¢ hndric.
The socket C’ is split and its phrts are
clamped together and around the arma A’ by
means of clamp-bolts ¢ ¢, as seen in'Fig. 14,
The socket C? 1s formed in part by the metal
of the handle itself and in part by a separate
removable section (shown as having the form
of a block ¢’) made concave. on its inner face
and inserted between paraliel lateral exten-
sions of the socket amf held in place therein
bv means of & bolt ¢, inserted through the

block and the parallel lateral extension of the |
socket. The socket C*is so made with a sep- :

arable .;p'art in order to enable the oblique
arms A’ A® to be inserted in the oblique sock-
ets. When assembling the parts, the block
ets may be en-
gaged with the arms, and the said block 1s
) in place by the
bolt ¢?, which also acts to tichten the socket
C? around said arm A*. Saiﬁ arm A’ is made
tubular and constitutes the air inlet or sup-
ply passage of the tool, being adapted at its
outer end for connection with a hose or air-
supply pipe. Said arm A’, moreover, con-
tainis parts constituting a throttle-valve, as
will be hereinafter described. ¢
: cominu-
nicates with a recéss or chambér, ¢/,

barrel atfjﬁcenq' to

F

drawings
h the |

¢vlindric bore of

Vi ft . The inndr end
of the Bore of the said projection A’ com |
which 15|

814,306

the valve-casing A% and which forms part of
the air-supply passag and is in open comimu-
nication with the ventral part of the control-
ling-valve chamber. Said recess or chamber
a’ 1s connected with the air-chamber formed
by the hollow projection or wheel H witlun
ihe base of the barrel by a passage h, extend-
ing through the bore portion of said shell and
the adjacent part of the wall of the barrel.
Now referring to the means by which the
<aid shell H and the disk I1” are secured with-
‘| the inner end of the barrel A, these parts
are made as follows: The bore of the harrel A,
as hereinbefore stated, is extended through
ihe inner or rear end of the said barrel, and
the latter is provided near said inner end of
‘he barrel with a conical bearing-surface a,
Fiﬁ{. 3, which is tapered outwar Iy from the
the barrel and also between

surface a? and the inner end
screw-threads a’.
H is enlarged and

the said tapered
of the barrel with internal
The inner end of the shell
made conical on its outer surface to fit the
bearing-surface a*. The disk H’, hereinbe-
fore referred to, which closes the inner end of
the shell H, is flat and circular and fits with-
- the end of the barrel, with its margin in
contact with the inner end or base of the said
shell H. 1 is a screw - threaded thimble
which is inserted in the end of the barrel and
has external screw - threads engaging the

screw-threads a®, said thimble being adapted
to bear at its inner edge against the plate H',

<0 as to clamp said plate firmly against the
inner margin of the hollow plug H and to also

70
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50

go

95

100

clamp or force the conical surface of the plug

to close contact with the conical seat a’.
Qaid thimble I, Fig. 15, is spht or severed at
e point to make it expansible and is pro-
Videg with (}PPOSitel_}T-—iI}{ﬂiIled interior con-
ioal surfaces 2 2. Within the said thimble 1
and projecting from the outer end thereofis a
tube or sleeve J, having at its inner end an
oxterior conical surface adapted to fit the 1n-
terior conical surface i of the thimble I. The
outer end of said sleeve J is made cylindne

and screw-threaded and 1s surrounded by &

ring or nut J’, having at itsinner end a conical

exterior surface to fit the conical surface 1" of
the thimble I. Said nut also has at its outer
end a flat-sided flange by which 1t may be
turned. When the t%ximble I is screwed into
the inner end of the barrel and brought 1nto
bearing against the edge of the plate H’, the
nut J° may then be tightened on the sleeve J,
so as to draw the conical surfaces of the said
dJeeve and nut into the conical bearing-sur-
faces 1 4/ of said sleeve, thereby expanding
the thimble within the barrel and rigidly
clamping or holding said sleeve in place.
Possibility of the loosening of these parts
through the jarring of the tool due to the
aation of the reciprocating plunger is by the
use of the clamping device described entirely
avoided. | -
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Now referring to the features of construc-

tion in the qdntrlollj.'i}g#%?&lvé i'liustmted in the
accompanyving drawings, the bushing D of 5

- and said barrel is provided with an inlet and

said valve is generally of cylindric form and
1s contained within a cylindric bore or pas-
sage extending through the valve-casing A’
transversely of the barrel adjacent to the tu-
bular arm A’, which constitutes the air-sup-

sald tubular bushing D constitutes the valve-

chamber, which is closed at its ends by means
of ‘end plates or disks D’ D’, that are some- |
what larger in diameter than the adjacent

ends of the valve-chamber and are fitted at
their margins in rabbets or annular recesses
formed in the bushing around the ends of said

valve-chamber. The bushing is held inplace |

in the'said bore or passage of the barrel by
means of two thimbles K K, which enter the
opposite ends of the said bpre or passage and

have screw-threaded engagement therewith .

Theinner edgesof thesaid thimbles are adapi-

‘ed to bear against the marginal parts of the |

cap-plates D’ D', so as to pressthe same firmly
against the ends of the bushing and at the
same time to hold the bushing from endwise
movement. Said thimbles K K are trans-
versely split or severed to make them expan-
sible, as in the thimble I, hereinbefore de-
seribed, and are provided with o }pﬂsite'l -
inclined conical bearing-surfaces k 7? :

in said thimbles are located sleeves L L, hav-

ing inner conical ports adapted to engage the |

inner conical bearing-surfaces & of the thim-
bies and screw-threaded at their outer ends
to receive annular collars or nuts 1/, which
are provided with conical ports adapted to
engage luner conical bearing-surfaces &’ &’ of
sald thimbles K. Said conical sleeves L and
collars I’ provide means for expanding the
thimbles K K into binding contact Witi the
surrounding wall of the transverse bore or
passage of the barrel. The said bushing D
13 provided at its ends with outwardly-ex-
tending annular parts or flanges d d’ and be-
tween 1ts ends with like annular ribs or

flanges d@* d°, which ribs or flanges have the
same external diameter as the interior of the |

bore’or
closely thi
in said bore.

E&ssage of the valve-casing and fit

The said bushing is also pro-

vided at opposite sides thereof with longitu-
1 and 6, which extend !

dinal ribs ¢* &%, Figs. : .
between the ribs d d’ d* d° and form therewith

proximately semicircular depressions or re-

cesses, which when the bushing is in place | with as
' * in the bushing, which, in effect, divides the

- within the transverse bore of the valve-casing

- cotlstitute, with the surrounding parts of the

O¢

said casing, admission and exhaust cham-
bers adapted to communicate with ports and
passages formed in the casting which von-

stitutes the barrel and valve-casing. The .

air-admisgion passage a’, formed in-the base

65 part of the barrel at the inner end of the air-

With-

erein when the bushing is'in place

a

|.supply passage, as hereinbefore described,

The interior of the |

| niacte

opens into the central ,art of the gaid trans-
verse bore or chamber of the valve-casing,

exhaust port R? which opens through the
wall or barrel at the inner end thereof and
communicates also with the central part of
said transverse hore. .An exhaust-port S? ex-

 tends from the inner face of the barrel near
' its rear end into one end of the said bore of

the valve-casing, and exhaust and admission
passages M M M extend longitudinally
thmugh the wall of the barrel and are con-

with the outer end of the same by
ports m m m; Kig. 3, said passages M M M be-
ing connected with the interior of said bore

near the end of the same opposite that at

which the exhaust-port 82-is located. As
clearly seen in Figs. 1 and 2, the bushing D

18 placed in said transverse bore in such man-

¥

|

ner that one of the external longitudinal
flanges d* on the bushing comes in contact
with the inner surface of the bore between the
opening @’ and the exhaust-port R?, while the
longitudinal rib d® at the opposite side of the
bushing comes in contact with the diamet-
rically oppostte surface of said bore. The
circumferential and -longitudinal ribs or

25

3o

90

Hanges on the bushing D form at the external

side of the'bushing or thaf adJacent to the air-
supply passage between the said bushing and
the wall of the valve-casing three spaces or
chambers, as follows: betweén the Tibs d d’
an exhaust-chamber N, between the ribs d’ 4
a s&xpg;ly—aharﬁber O, and betveen the ribs 42
an

an exhaust-chambéer-P, Tikewise at
the inner side of the bushing, or that adjatent

935

1I{ O

to the bore of the barrel, the space between

the ribs d and d’ constitutes a supply and éx-

haust chamber Q, the space between the ribs
d’ and &° constitutes an admission-chamber
R, while the space’between the ribs 42 and &
constitutes an exhaust-chamber.S. The ex-
haust-chambers N and P adjacent to the end
of the bushing at the outer side thereof com-
municate with the outer air by means of ex-
haust-ports.n’ and p’, formed in the wall of
the valve-casing. The admission and ex-
haust chamber Q, formed at the inner side of
the bushingat one end thereof, communicates

| with the longitudinal exhaust and admission

passages M M M, leading to the outer end of

the barrel A. * The intermediate chamber R
| at the innierside of the bushing is in communi-

55 1n the outer surface of the bushing six ap- | cation with the admission-port R’, leading ta

the interior of the inner end of the said barrel
and communicates with a central passage R’

valvé - chamber therein into two separate.

chambers or valve-seats, each of which con-
tains one of the valve-pistons E and F. The

- exhaust-chamber 8 communicates with the

|

interior of the barrel by the exhaust-port Sz.

wall

The said bushing D is provided between the
external ribs thereon with transversely-ar-

105

110
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120

125

130-
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‘while the flange ¢*

4.

ranged slots or openings forming valve-ports
and within the interior or valve-chamber
thereof with annular groovesor recesses, form-

ing admission and exhaust passages, as fol-
lows: At the outer side of the bushing be-
tween the ribs d d’ is a port =, which opens
from the chamber N into an interior annular
recess N7, Between the ribs d and d* and
opening from the chamber O are two ports
0 o', which open into annular interior recesses
0’ O, located at opposite sides of the central
passage R’. Between the ribs ¢’ and d* 1s a
nort p, whieh opens from the cb amber P into
an interior annular recess P’. At the mner
side of the said bushing D between the ribs ¢
and d’ is a port ¢, whichopens from the cham-
ber Q into an annular recess Q Between
the gnnular ribs d" and d* 1s located the cen-
tral space or passage R’, which extends mmto
the bushing between the inner ends of the pis-
ton-valves b and F. Between theribs ¢* and
49 is formed a port s, which opens from the
chamber S into an interior annular recess S5'.

The valve-piston E has an intermediate re-
duced part or neck and at its inner end a cy-
lindric flange e, which fits or slides in a valve-

seat formed in the valve-chamber adjacent to

the central recess R’ and in which is formed

the annular recess O, over or past which the
flange ¢ moves in the shifting of the valve-
piston. Said valve-piston E is provided at
its outer end with an enlarged eylindric part
¢/, which fits and slides in a cylindric seat
formed in the outer end of the valve-cham-
ber exterior to the groove M’.  On said pis-

ton E, between the enlarged parts € and ¢, 18

s circular flange ¢?, which fits the mner sur-
face of the bushing between the grooves N’

‘and O’. When said valve-piston E is at the

inner limit of its movement, as seen in Iig. 4
the flange ¢ is interposed between the ceﬁntrai
recess R’ and the groove O, and said groove
O’ is then cut off from the central admission-
space R/, but 1s 1n communication with the
recess Q' and the inlet and exhaust passages
M M M, while the flange ¢* on said valve-pis-
ton is at this time between the grooves N’
and O and cuts off communication between
the exhaust-chamber Q and the said passages
M M M. When the valve-piston E 1s at the
outward limit of its movement, as shown in
Fig. 5, the flange estands between thegrooves
O’ and Q’, thereby cutting off connection be-
tween the recess Q and the admission-recess (
and leaving open communication between the
eroove O’ and the central admission-recess R/,
stands outside of the ex-
haust-recess N’ and establishes free commu-
nication between the said recess N’ and the
passages M M M through the chamber Q and
recess (.

The valve-piston ¥ hasa reduced intermedi-
ate part or neck and 1s rovided at its Inner
end with an enlarged cylindric part f, which
fits and slides in a seat formed in the valve-

814,306

' chamber at either side of the annular recess

0. At its outer end said piston K 1s pro-
vided with a flange £/, which fits and slides in

‘& evlindrie seat formed in the ad)jacent outer

end of the valve-chamber outside of the an-

70

nular recess S’.  Said valve-piston F is also -

provided with an intermediate annular flange
1%, adapted to fit the valve-chamber between
the annular recesses P’ and S'. When the
said piston F is at the inward lhimit of 1ts
movement, as seen in Fig. 4, the enlarged in-
ner part f thereof covers the groove 0? and
cuts off communication between the same
and the central recess R’, while the interme-
diate flange f* 1s at some distance from the
annular rib on the wall of the valve-cham-
ber between the recesses P’ and 5, and there-
by leaves free communication between the
snid recesses and establishes connection be-
tween the exhaust-port 5% and exhaust-cham-
ber P.- When the said valve-piston F 1s at
the outward limit of its movement, as seen in
Fig. 5, its inner end stands outside of the re-
cess 0%, and thereby leaves the same In free
communication with the central admission-
passage R’, while the intermediate. flange f*

meets the wall of the valve-chamber between

the grooves P’ and &', and thereby cuts off
communication between the exhaust-cham-
ber P and exhaust-port S* and chamber S.
The space at the end of the valve-chamber
between the valve-piston E and the adjacent
outer end of the chamber is connected by
means of a port or passage t, formed by the
plate D', the end of the bushing, and the ad-
jacent wall of the barrel, with a ltm%itudinp.l
passage T in the wall of the barre
opens thereinto through ports t' 2, located
between the ends of said barrel. The space
at the opposite end of the said valve-chamber
between the outer end of the piston F and the
adjacent end. of the chamber 1s connected by
a port 4, formed in the plate LY, the end por-
tion of the bushing and adjacent part of
the barrel with a longitudinal passage U in
said barrel, which opens into sai barrel
through ports %’ u?*, located at the same dis-
tances from the inner end of the barrel as the
ports t' t*. Said ports 2. and w u® are so
arranged in the barrel that when the plunger

B is at the outward limit of its movement the
¥ and ' will be uncovered and in com-

ports

75

80

Q0O

95

100

, which

105

IILIC

115

munication with the interior of the barrel at

its inner end, and when said plunger is at
120

the inward limit of its movement the ports ¢*
* will be uncovered and in communication
withthe interior of the barrel at its outer end.
The barrel is also provided with two exhaust-
ports a® @, 1ocate§ at such distance from the
outer end of the barrel that they will be closed
when the plunger is at the outer limit of its

125

movement, but will be open when the piston

is at the inner limit of its movement.

The operation of the valve described is as

follows: Air under pressuréds admitted from

13¢
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the throttle-valve through the passage a’ to |

the central admission-chamber O at the outer

- side of the valye-bushmg. Asshown in Figs.

10

I35

1 and 4, the plungeér is at the outward limit
of 1ts movement and ready to start imward,
the valve-pistons E and F having 4t this time

just been thrown inwardly by live air from |

the inner end of the barrel passing through
the passages T and U and ports ¢ and u to the
outer ends of the valve-chambers, it being
manifest that as soon as-the ports ¢ 4’ have

‘been uncovered by the inner end of the plun-

ger 1n its outward movement live air in the
inner end of the barrel will pass through the

passages T U to the said outer ends of the

valve-chamber. Thesaid valve-pistonsE and
F'being in their inward positions or adjacent.

- to each other and the plunger being ready to

20

25

" located at some distance from f
of the barrel, as soon as the plunger passes

~comipressed in the inner end of the barrel and

35
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- chamber will exhaust throu

-R* to the chamber

well as the exhaust-ports a*
Wwill be uncovered by the plunger as it moves
inwardly, with the resylt that the ports ¢ ¢
-wil be brought into communication with the
ports @* a* and through the same with the

start in 1ts return or inward movement, air
passes from the chamber O through the port
0 to the annular recess O, and thence to the
recess Q' and chamber Q and through the
passages M M M to the outer end of the bar-
rel, m which it acts to force the plungers in-
wardly.

In the backward movement of the -

4

stroke,; while eac

By arranging the .valve- pistons as de-
scribed, so that each piston controls & sepa-

rate inlet-port admitting air to the inner end

of the cylinder, a large air-supply is ‘a{forded
to drive the plunger outward 1n-its-working

tively short stroke and correspondingly quick

action in opening the inlet-port.

Now referring, to the throttle-valve herein-
before referred to, the same, as herein illus-

| trated, embraces features of ¢onstruction, as

piston exhaust-air passes through the port s*

to the chamber S and through the port s and
recess 5 to the recess P’ and then outwardly

through the chamber P and. exhaust-port p

to the outer air. The exhaust-port S? being
€ INNer en

said port 8% in its inward movement the air is
the compressed air E&Sses through the port
and central recess R’

and acts on the adjacent or.inner ends of the
two valve-pistons

valve-pistons air from the ends of the valve-
h the passages
latter ports, as

T and U and ports ¢ «’, which
@*>1n the barrel,

- quter air. - When the plunger has reached

the inward limit of its movement, the parts

‘will be in the position shown i Figs. 2 and 5,

- - with-the valve-pistons at the-outward -limits

23

" throu

. the outer end of the barrel will be prevented |
by the flange ¢, which will be Interposed be- !
Q' whie |
the exhaust from the said outer enc of the
barrel will pass from the passages M M M |

1o

-
[
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O” O to the cenfral passage R’, and thence

3

port, At this time entrance of live air to

tween the recess (' and the recess

through the port ¢,
N’, .the port n,
haust-port n’.

the recess QQ’, the recess
and chamber N to the ex-

_ and F to throw the same
outward. In the ocutward movement of the |

h the chamber R to the admission-

- w, which is sup

follows: The bore or passage formed in the

‘oblique arm A’ of the barrel is shaped to

form a seat for a valve-bushing V, provided
with an interior outwardly -facing conical
valve-seat v. Said bushing is held in its seat
within the arm A’ by means of a thimble W,

having screw-threaded engagement with the

interior of the arm A’ and shaped to bear at

1ts inner end against the outer end of said
bushing V, which latter has a conical or
tapered interior bearing-surface engaging a

't&pered external surface on the inner end of

sald thimble. Within the bushing V is lo-
cated a valve-disk X, adapted for contact
with the outwardly-facing valve-seat ». Said
valve-disk is mounted on a valve-stem X',
which extends inwardly and outwardly from

the disk. Said stem slides at it= inner end in

a guide-ring ¢’, which is supported centrally
at the inner end of the bushing V.- The
outer end of said stem slides in a guide-ring
_ orted centrally at the inner
end of the thimble W, A coiled spring W’ is
interposed between the guide-ring w and the
outer face of the said V&Fve-'disk and tends to
hold the said valve-disk against its seat. For

operating the said throttle-valve an actuat-
ing-lever Y is pivoted to the end of the handle

C, adjacent to the arm A’, by means of a

‘pivot-pin ¥, which passes through a flattened

arm X" on said actuating-lever. Said arm
Y’ passes through 4 slot formed in the base of

(> 3

valve-piston has a rela- .

73
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the handle and opening into a giiide-passage

¥, which is formed in the arm A’, parallel

- with the central gxis of the throttle-valve.

of their strokes, and air for driving the plun--|

ger outwardly will then enter from the cham-
r O through the ports 0 o’ and recesses

away from the valve-seat.
_ As hereinbefore described, an air-chamber
18 formed by the hollow interior of the plug

Ply passage

|- Said guide-passage contains an endwise-mov-
| Ing rod or plunger.Y®.- The inner end of said
plunger acts on a rocking lever X* which is'*
11§

pivotally supported by a transverse pivot x
and 1s engaged, at.its outer end by said plun-
ger Y*and at its inner end bedrs against the

‘1nner end of the valve-stem X’.

The spring W’ holds the valve-disk V
against its seat, and the valve is opened by
ressure of the hand on the actuating-lever
;. by which the same is thrown outwardly
and the plunger Y? moved inwardly, so as to
actuate the lever X? and thereby throw out-
wardly the valve-stem and carry the disk

H,whichisin communication with the air-s up-
through the passage % at a point

11O
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inside the throttle-valve.
in said air-chamber being under a compres-
sion equal to that of the maximum pressure
supplied through the hose or supply-pipe, are-
served supply of air under pressure 1s pro-
vided by which an ample supply of air is af-
forded to provide for the rapid admission
which will arise from the use of two valve-
pistons having short strokes and conse-
quent quick action. In'other words, the air-
chamber %Jives an additional supply of air

called for by quick admission without using | « '
' inner end of said shell and means for secur-

a large hose. o
An important feature of the invention les
in the construction of the plungers, whereby

the same is made of large diameter and light

in weight and has a high velocity with a short
stroke. | |

The tool described possesses in 1ts entirety
the features of a large diameter of barrel and
quick admission of air for driving the plunger
forward by reason of having the two admis-
sion - confrolling valve - pistons, which are
light and have correspondingly-quick move-
ment, with the result that each stroke given
by the plunger will be as hard as that which
would be given by a plunger with a longer
stroke, while at t{le same time the plunger
will move with great rapidity and give fre-
guent strokes, thusmaking the tool as a whole
more effective in action. ‘

I claim as my invention—

1. The combination with a barrel, of a
plunger therein, an air-supply ﬁ)ipe, a ‘throt-
tle-valve, and a controlling-valve acting to
control the supply of air to both ends of the
barrel, said barrel being provided with an air-
chamber in communication by a branch pas-
sage with the air - supply passage between
the throttle-valve and the controlling-valve,
said air-chamber being adapted to contain a
reserve quantity of air under pressure in vol-
ume sufficient to compensate for any momen-
tary deficiency in the air—suﬁply.

2. The combination wit
plunger therein, and a controlling - valve,
sald plunger having a cavity or recess in its
inner end and the
end an .air-displacing J)rojection, sald projec-
tion being hollow and forming an air-cham-
ber which 1s in communication with the air-
supply passage outside of the controlling-
valve and 1s adapted to contain a reserve siip-
ply of air under pressure sufficient in quan-
tity to compensate for momentary deficiency
in the air-supply. . ' *'

3. The combination with a barrel, of a
plunger therein, provided with a recess or

cavity in its inner end, a controlling-valve,

the barrel being provided at its inner end

with an inwardly-projecting shell which closes |

sald inner end of the barrel and forms an air-
displacing projection, said shell also consti-

a barrel, of a

barrel having at its inner .

k
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The air contained | outside of the controlling-valve and is adapt-

ed to contain a reserve qluantity of air under
pressure suflicient in voiume to compensate

for momentary deficiency in the air-supply

from the air-supply passage.

4. The combination with a barrel, of a
plunger therein provided with a recess er
cavity at itsinnerend,and a controlling-valve,
said garrel being provided at its inner end
with an inwardly-projecting shell, the base of
which is located and secured within the inner
end of the barrel, a disk or plate closing the

ing said shell and said disk or plate in place
within the barrel, said shell and disk forming
an air-chamber which 1s In communication
with the air-supply passage outside of the
controlling-valve and which is adapted to
contain a reserve quantity of air under pres-
sure designed to compensate for any mo-
mentary deficiency in the supply of air to the

controtling-valve.

5. The combination with a barrel, of a
plunger therein provided with a recess or
cavity ini1ts inner end, a shell which closes the
inner end of the bore of the barrel and fits at
its base in the bore of the same, and means
for securing the said shell in the barrel com-
prising & split thimble having screw-thread-
ed engagement with the bore of the barrel, a
sleeve having an exterior conical surface en-
gagin ) .
thimble, and a nut having screw-threaded
engagement with the sleeve and provided
with a conical surface engaging an interior
conical surface on the said thimble.

6. The combination with a barrel, of a
plunger therein provided with a recess or
cavityin its inner end, a shell which closes the
sald inner end of the barrel and projects into
said cavity when the plunger is at the inward

| hmt of its movement, the base of said shell be-

ing located and secured within the bore of the
barrel, a disk or plate located within the bore
of the barrel in contact with said inner end of
sald shell and means for clamping said shell
and said disk in place within the barrel, em-
bracing a split thimble having secrew-thread-

‘ed engagement with the barrel and provided

with an interior conical surface, a sleeve hav-
ing a conlcalsurface at its innerend, and & nut
engaging the outer end of the sleeve.

7. The combination with a barrel, of a
plunger therein provided with a recess or
cavity in its inner end, said barrel having a
bore which extends through the inner end of
the barrel and has a tapered annular surface,
a shell which closes the inner end of the bar-
rel and 1s adapted to project into said cavity
when the plunger is at the inward limit of its
movement, said shell being provided at its

base with a conical surface adapted to engage

| the conical surface 1n the bore, a disk 1nserted-
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an 1nterior conical surface on the
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tuting part of an air- chamber which is in | in the end of the barrel in contact with thein-

communication with thg

aif-supply passage | ner margin of said shell, a split thimble hav- 130
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ing screw-threaded erfﬂgement with the inner
end of the barrel and bearing on said plate,
a'sleeve having a'conical surface engaging
th&cohical.sqrface of the thynble, and a nut
- having screw-threaded engagement with said
sleeve. o
- 8. The combination #.un a barrel; of a
plunger therein provided with a recess.or cav-
1ty in its inner end, a hollow shell which closes

to the inner end of the barrel.and is adapted to

form an air-displacing. projection, said shell |
being provided at its base with an inwardly- |

tapered conical surface adapted to engage a
corresponding. conical surface in the bore of
the barrel, and a disk inserted in the end, of
the barel in contact with the inner margin of
said ‘shell and forming with the shell an air-
chamber, said air-chamber being connected
with the air-supply passage of the: tool by
20 -means of a port extending through the base
portion of said shell and through the adja-
cent part of the wall of the,barrfﬁ. .

9. The combination with a barrel, of a
plunger therein provided with a recess orcav-
1ty in its inner end, a shell for closing the in-
ner end of the barrel and which is adapted to-

L5

-
'
-

25

,308

' 4

and opening into the interior of the barrel by 63
( ports which are uncovered when the plunger
1sat the outward limit of its movement, an ex-
haust-passage for the inner end of the barrel
- which opens into the barrel throygh a port;lo-
cated i1n position to be covered by the piston 7o
‘before the same reaches the inward limit of
Its stroke, and an admission-port openjng info
‘the mner end of the barrel, and connected
with the valve-chamber between the inner
‘ends of the saild pistons. ' '

75.

- 12. The combination with a barrel and &
plunger thierein, of a,controlling-valve com-
prising a valve-chamber pr{w'}ge{i with an
air-supply passage, and with admission and
exhaust ports, includinig two admission-ports 8o
which are connected “with the barrel by an

admission-passagé which opens into the in-
ner end of the Earrel, o an exhaust-port:
for the inner end of the barrel which condmu-
nicates with the barrel by a passage opening 83
into 5he barrel through a port:located at &
reater distance from the inner end of the
%arrel than the admission-passage, two end-
wise-sliding valve-pistons the inner.ends of
which control the eaid two admission-ports go

project into the barrel to form an air-displac-
ing projection, said shell being provided at
its base with an inwardly-tapered lconical
go surface adapted to engage a corresponding
- conical surface in the Dore of the bgrrel, a
disk inserted in the bore of the barrel in con-
tact with the inner margin of said hollow
shell and a thimble hgving screw-threaded
enga.ﬁement with the inner end of the barrel

35 . .
- and bearing on said plate, said barrel being

provided with a controlling-valve chamber, a |

controlling-valve therein, and an air-supply

passage communicating with said controlling~

valve chamber, the base of said shell and the
adjacent part of the barrel being provided
" with an air-port which communicates with
satd air-—supp?y assaoe, -
10. The ¢ombination with a barrel, and a
plunger therein provided with a recess or cav-
ity in its inner end, said barrel having at its
Inner end an air-displacing projection adapt-

40

45

ed to project into said cavity in the plunger |

when the latter is at the inward liimt of its
stroke, and a controlling-valve comprising a
valve-chamber 'prwid:g with an air-supply
passage, and with two admission-perts com-
municating with the inner end of the barrel,
and two valve-pistonsin said valve-chamber,
both of which control the admission of sir to
the inner end of the barrel through said ad-
qmission-ports. .,
11. The combination with a-barrel and a
plunger therein; of a .controlling-valve com-
6o prising a valve-chamber, two endwise-sliding
valve-pistons located in said valve-chamber,
and means for giving endwise movement to
sald valve-pistons, comprising passages con-

nected with the ends of said valve-chamber |

and are subject to pressure of compressed air

within the barrel in the back stroke of the
plunger, and means for connecting the outer
ends of sald valve-chamber exterior to the
sald valve-piston alternately with said air- g9z
supply passage and with the outer air.

- 13. The combination with a barrel and a
plunger therein, of a controlling-valve com-

- prising a valve-chamber with an air-supply .
passage, and with admission” and exhaust 100 -
ports connected with the“inner and outer
- ends of thé barrel, the exhaust-port for the -

1P

inner end of the barrel being located at a
greater distance from the inner end of the
barrel than the admission-port at such inner 10g
end of the barrel, two endwise-sliding valve- -
istons located in said valve- ﬂhamﬁar, the
inner ends of sald pistons being subjéct to
pressure of alr in the inner end of the barrel,
~and ‘means for alternately connecting the
outer ends of sald valve-chamber with the
air-supply passage and with the outer air
.ecomprisihg & passage leading from each end

110

of said valve-chamber and opening into the
barrel through two ports, one of which is un- 115
covered by the piston in the outward imit of
its movement and the other uncovered by
the piston when at the inard limit of its
movement, and ports leading through the
wall of the barrel to the outer air which are
uncovered by the piston wheii at the inward
limit of its movement. . - o
J4. The combination with a barrel, and a

120

plunger therein, of a controlling-valve com~
prising a valve-chamber provided with a cen- 125
tral air -adimnission passage communicating
with an admission-port which opens into:-the
inner end of the barrel, with two ports located
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‘at opposite sides of said air - admission pas-

sage and connected with an air-supply pas-

sage, with an exhaust-port communicating |
with the inner end of the barrel, and with an | 1ng-va
prising a valve-chamber provided with a cen-

admission and exhaust port communicating
with the outer end of the barrel, and two end-
wise -sliding piston-valves in said chamber,

‘the inner or adjacent ends of which control

the passage of air froin said air—supplﬁ pas-
sage through said admission-ports to the ad-
missten-port leading to the inner end of the
barrel, one of which controls the passage of
air through the exhaust-passage leading from
the inner end of. the barrel and the other of
which controls the passage of air from said
air-supply passage to the outer end ofithe
barrel and also controls the exhaust from the
outer end of the barrel. , '

15. The combination with a barrel and a

plunger therein, of a controlling-valve com-

prising a valve-chamber provided with a cen-
tral admission-passage communicating with
the inner end of the barrel, with two annular
admission-recesses. located at either side of
the said central admission-passage, and com-
municating with an air-supply passage, said
valve-chamber also having between one of
sald annular admission-recesses and one end
of the valve-chamber two annular exhaust-
recesses, one of which communicates with the

~ inner end of the barrel by an exhaust-port,

and the other of which communicates with
the outer air and two endwise-sliding valve-
pistons in said chamber the inner ends of
which control the passage of air from the

said air -supply passage to said central ad-

~ mission - passage, one of said valve- pistons

40

tween said ex _
of the barrel is alternately opened and closed.

having a flange by which communication be-
ust-recesses for the inner end

16. The combination with a barrel and a
plunger therein, of a centrolling-valve.com-

“prising a valve-chamber provided with a cen-

tral admission-passage communicating with
the inner end of the barrel, with two annular
recesses located at opposite sides of said ad-

o miésion-fmasage and communicating with an
aIr-supp

y passage, with an annular recess
communicating with the inner end of the bar-
rel by an exhaust-port located at a distance

from the inner end wall of the same and with

- an annular recess communicating by an ad-

55
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mission and exhaust port with the outer end
of the barrel and with an annular recess com-

municating with the outer air, and two end-

wise-sliding piston-valves, the adjacent parts
of which control the passage of air from said
air-supply passage to said central admission-
passage, one of which controls the exhaust-
Ea’.ssage leading from the inner end of the

arrel, and thie other of which controls the
passage of air from said a,ir-suptl)ly passage to
the outer end of the barrel and also controls
the exhaust from the outer end of the barrel,

‘and means for connecting the -outer ends of

il

|

1

passage with the outer end of the bar

814,306

said valve-chamber alternately with the air-

supply passage and with the outer air.
17. The combination with a barrel and a
plunger therein, of a controlling-valve com-

tral admission-passage communicating with
the inner end of ‘the barrel, with two annular

70

recesses located at opposite sides of said ad-

mission-passage, and communicating with an
air-supply passage, with an annular recess
communicating by an exhaust-port with the
inner end of the barrel, and with an annular
admission and exhaust passage communicat-
ing with the outer end of the barrel and two
endwise-sliding piston-valves the inner or ad-
jacent parts of which control the passage of
air from the air-supply passage to said admais-
sion-ports leading to the inner end of the bar-
rel, one of which controls the exhaust-pas-
sage leading from the inner end of the barrel,

and the other of which controls the passage

of air from said air-supply passage to the

outer end of the barrel and also controls the

exhaust from the outer end of the barrel.
18. The combination with a barrel and a
plunger therein, of a controlling-valve com-

prising a valve-chamber provided with a cen-

tral admission-passage communicating with
the inner end of the barrel, with two annular

recesses located at opposite sides of said ad-
mission-passage and communicating with an.

alr-supply passage; said valve-chamber also

having between one of said annular recesses

and the end of the barrel two annular ex-

haust-recesses, one of which communicates
‘by an exhaust-port with the inner end of the

barrel and the other with the outer air, said
valve - chambeér also having between the
other of said air-admission recesses and the
opposite end of the barrel an annular admis-
sion and exhaust recesscommunicatin% by a

rel, and
an adjacent annular exhaust-recess commu-
nicating with the outer air, and two. valve-
pistons in said chamber, the inner ends of
which control the passage of air from said air-
supply passage to said admission-ports lead-
ing to tge inner epd of the barrel, one of said

valve-pistons having a flange by which com-

munication between said exhaust -recesses
for the inner end of the barrel are alternately
brought into and eut off from communica-
tion with each other, and the other one of
sald pistons having an annular flange adapt-
ed to open and close communication between
said admission and exhaust recess for the
outer end of the barrel and the said exhaust-
recess adjacent thereto. o

19. The combination with a barrel and a

-plunger therein, of a controlling-valve com-

prisin

a valve -chambef provided with a
centra

admission - passege communicating

with the inner end of the barrel; with two an-

nular admission-recesses located at oppdsite

sides of said admission-passage and .commu-
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nicating with the air-suppl
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nieatin

with an air-supply paﬂs&ge,-i said
valve-c '

amber also having an annular ex-
haust-recess communicating bv an exhaust-
port with the inner end of tie arrel and ad-
Jacent thereto an exhaust-recess connected
with the outer air, an annular admission and
exhaust recess communicating with the outer

end of the barrel, and an annular exhaust-re- |

cess.adjacent to said admission and exhaust
recess communicating with the outer air-and
two valve-pistons in said chamber, the inner

_ends of which control the passage of air from
-sald air-supply passage to the ¢entral admis-

sion-passage leading to the inner end of the
barrel, and the outer ends of which are adapt-

ed toslide in cylindric seatsin the outer endsof

the valve-chamber, one of said valve-pistons
being ]l)rovided with an annular flange which
controis the exhaust-passages communicat-
ing with the inner end of the barrel, and the
other of said valve-pistons being provided
with a flange controlling the admission of air
from the said supply-passage to the outer end
of the barrel, and means for bringing the
outer ends of the valve-chamber exterior to
the outer ends of the valve-pistons alter-
nately in communication with said air-sup-
ly passage and with the outer air, said ex-
aust-port at.the inner end of the barrel be-
ing located at a greater distance from the in-
ner end of the barrel than the admission-port.
20. The combination with a barrel and s
plunger therein, of a valve-casing on the bar-
rel provided with a eylindric bore and a valve-
bushing located in said chamber gnd pro-
vided with an interior valve-chamber, said
valve-bushing havin% on 1its outér surface
ongitudinal ribs form-

ing with the wall of the valve- casing a plu-
ral; ty of exterior spaces or chambers commu-
nicating with the inner and outer ends of the
barrel, with an air-supply passage and with
the outer air, said bushing being also pro-
vided with & plurality of admission and ex-
haust ports
rior chambers.
21. The combination with a barrel and a
plunger therein, of a valve-casing on the bar-
rel }i;mvided with acylindricboreand a valve-
bushing located in said chamber and pro-
vided with an interior valve-chamber, said
valve-bushing having on its ocuter surface
circutnferential and longitudinal ribs form-

ing with the wall of the valve-casing a plu- |

rality of exterior spaces or chambers commu-
passage, with
the interior of the barrel, a1:d with the outer
a1r, said bushing being also provided with
& plurality of admission and exhaust ports
communicating with said exterior cham-
bers, and with interior annular erooves or
recesses communicating with said admission
and cxhaust ports. ' o

22. The combination with a barrel and &

communicating with said exte-

plungér therein, of a valve-casing attached to
said barrel, a valve-bushing located within

sald casing, said’valVe-bushing being pro-

vided with & valve-chmmber antd on its outer
face with circumferential and longitudinal
ribs formjing with the surrounding wall of the
valve-casing, a plurality of exteribr chambers,

| including a central chamber which is in conte

munication with the inner end of the barrel
by an admission-port, a central chamber
which 1s in communication with the air-sup-
ply passage, two external chambers one com-
municating with the inner end of the barrel
by an exhalist-passage, and. the other with
tﬁre outer end of the barrel by an exhaust and
admission passage and with two chandbers
which communicate with the outer air

through exhaust -ports in the valve- casing, -

said bushing also having a centfal admission-
passage, two annular admission-grooves lo-
cated at either side of said central adnussion-
passage, twoannular exhaust-recesseslocated
adjacent to each other for the exhaust from
the inner end of the barrel, arrannularadmis-
sion and exhaust recess for the outer end of

i the barrel and an annular exhaust-recess ad-

jacent thereto for the outer end of the barrel,
and two walve-pistons in said valve-cham-
ber, the .inner ends of which are adapted
to control the passage of air from said an-
nular &dmissi{m-passages to the central ad-
mission-passage and which are provided with

‘annular flanges controlling the exhaust from

the inner end of the barrel, and the admission

and exhaust from the outer end of the barrel. -

23, The combination with a barrel, of a

the barrel and provided with a cylindric bore,
a_valve-bushing located in said casing, cap-

9.
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plunger therein, a valve-casing attached to.

plates closing the ends of said valve-bushing, -

the said valve-casing being provided at its
opposite ends with screw-threaded thimbles
inserted in the open ends thereof and bearing
against the sai
holding each of said thimbles from turning in
the end of the casing, including a sleeve hav-
ing a conical inner end engaging a conical in-
ner surface on the said thimbles, and a nut
having screw-threaded engagement with the
outer end of said sleeve and having a conical
inner end adapted to engage a conical inner
surface on the said thimble, said thimble be-
ing split to permit expansion of the same.

24. The combination with a barrel, and a -
plunger therein, said barrel being fﬂ“ﬁ?ﬁiﬂd .

at 1ts base or inner end with two divergent
integral arms each extending outward from
the barrel at an angle to the central axis
thereof, and a handle having at its ends di-
vergent tubular sockets in line with and

adapted to receive said divergent arms.

25. The combination: ‘with a barrel, and a
plunger therein, said barrel being provided

‘&t its base or inner end with two integral

cap-plates, and means for
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arms each extending at an angle to the cen- | my invention I afhix ‘my signature, in pres-
+ral axis of the barrel, and a handle having 2t | ence of two witnesses, this 23d day o Au-

its ends sockets adapted for detachable en- | gust, A. D. 1904. -
' - AXEL LEVEDAHL.

cagement with said arms, one of said sockets |

¢ having a detachably-secured separable sec- |  Witnesses:
- tion, | " | | 1 W.H. PENN,
In testimony that I claim the foregoing as CARRIE MUSCHLER.
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