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To a,ZZ w?wm zt ma,u concern:
Be it known that T HERMAN LEINEWEBER

o ‘citizen of the United States; residing at
 South Chicago, in the esunty qf Cook and.
State of Illmms have invented a new and
- useful I mprovement in Pneumatic Tools, of-

- which the following is a specification.

My

~the ends of the piston:by way of air-cham-

* ferred to, which consists in the tendency of
. the plston ‘when the tool is laid aside or its

20

overcome a defect 1n tools of the class re-

, ;-operatwn 1S mtermpted to attain the “ dead-
"pomt” in the casmg, “which renders the

~ starting of its operation more or less difficult.

This. tend{—‘-ncy 1s due to practlcallv unavold-
-able leakage past. the piston of air-pressure
‘between the aforesaid air-chambers, whereby
. the pressure. becomes equa,hzed n both .
~ chambers, causing the piston to seek the |

- midway or dead-peint position between
~them. '
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- prove the 1mplement in the matter of a guide
_.detail for the reciprocating piston to reduce

~ fo the minimum the wear upon 1t, and ac-
. “cordmgly the extent of leakage past it from -

T
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Referi'mg to the accompanvmg drawings,
Flcrure 1 is a longitudinal section of a pneu-
; matm tool embodying my invention.

N8 4, 5, and 6 are sections taken, respec-
twe-j g ‘at the lines 2, 3,4, 5, and 6 on Fig. 1

and v1ewed as indicated by a,rrows Fig.7,a.

.view in elevation of the duct contau:ung
bushmg for the valve which eontrols the ad-

.. - mission of ¢ air-pressure to the tool,and Fig.8a

45

section taken -at the line 8 on Fig. 7 and
- ;,vlewed n the du'ectlon of the arrow.

- The casing 9 has insertéd into one end the
:,.desued tool proper,.10, shown broken, and |
contains the au‘-—chambers 1t.and 12 in its-
‘opposite end portions,
- shown being the hollow head 13, forming the
larger chamber 12 and plowded on its otiter.

: “¢logsed end with a central hollow boss 14 for
.. -cushioning the back stroke of the piston: 15

invention relates to improvement in
the class of valveless pneumatic tools. em-

‘ploying s reclprocatmg plston—hammer ac- |
‘tuated against. the tool proper by air-pres-
—'sure centra,lly introduced alternately against

A further obj ect of my invention is to im-~

Figs.

yart, of the casing

fbers prowded at 1ts oppomte ends in  the |
-_,_ca,smg .

The prlmary ob]ect of my invention is t0'

bular busking 32, o
lever 20, but close
cept for two grooves 33 34, formed longltu- a

with the wal

and the tool—handle 16 is on this head A
| housing 17 is formed to extend diametrically
across the closed end of the head portion 13
of the casing adjacent to the handle and ter-

minates at one end in a restricted extension
18, ‘communicating with the nip

| which is attachable the usual flexible tube
(not shown) for supplying the opera,tmg air-

ple 19, to

pressure to the implement..

Near the opposite end of the houqmg 17,
adjacent to which is fulcrumed the thumb-

lever or trigger 20, is provided a port 21 m
tke chamber-wall, registering with an air-

passage 22, formed longitudinally in the wall

| of the ca,smg—hea,d and which is closed at its
forward end, adjacent to which it is exp&nd-—
ed inwardly to form the lateral extension 23,

-which leads to and covers a plurality of air- =
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inlet. passages 24, extendmg longitudinally -

in the casing- ‘wall to an annular pressure-

feeding chamber 25, tormed about the inte-
rior of said wall. A sepies of exhaust-ports

26 (shown as five in number) radiate through-
the casing-wall near the chamber 12, and -
similar exba,ust—ports 27, of which four are
shown, are prowded in the casing near the
piston 15, which recipro-
-cates between the boss 14 and the stem of the
tool 10, is closed at both.ends and contains a --
desn'ed number of duets 29, each termm&tmgl

h&mber 11. The

at its apposite ends, respectwely, in lateral

ends.
The pa,rts thus far descnbed present no
features of novelty, but afford a desirable,

though not the only construction, Wlth whlch

to employ my 1mprovements heremafter de-
scribed.
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openings 30 and 31 1m the plston near its

- In the hﬂusmg 17 is rlgldly conﬁned a tu-_ o

af; its opposite end, ex-

({)en ‘at its end nearest the =
95

dinally in op]lo osite sides of its wall to produce

at their opposite ends in

of the surrounding housing (of
‘which the bushing forms a lining and is to-
| all intenfs and purposes .a part) air-ducts
| commumcatmg at one end with the nipple 19
and terminatin '
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ports 35, formed through the bushing to con-

nect the ducts with the interior thereof, and

similar Efrts 36 extend transversely. from the
ducts t

10§ .

ough the wallg ef the bughing be- T

yond the center of the boss 14, a.d]acent toa

l port 37, proﬁd ed a,t smd center n the bush- _* )
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ing-wall and' opening into the pressure- | thirty-second of an inch, thnn are

chamber 12. Another port 21* is provided
n the wall of the busting at a point to regis-

ter with the port 21. Within tte bushing is

reciprocably confined a spring-pressed closely-
fitting solid cylindrical valve 38, having a
head 39 adjacent to the trigger 20, a circum-
ferential recess 40 adjacent to that Fead, 2
head 41 on ils opposite end against wiick. its
controlling-spring 42 is confined, and adja-

cent to the last-named read 41 a circumfer-
, normally registering witi:

ential recess 402
the ports 36.
~To operate fiie tocl, supposing tre pision

to be 1n its most advanced posiiion 1o start

with, pressure on the trigger 20 moves tie
valve 38 against the resistance of the spring
with tie eventual effect of registering t+e
recess 40 with the ports 35, wiereby com-
munication 1s establisied of the ducis 33 34
with the port 212 registering with thai re-
C

.22, and passage 24 into.the feeding-ctamber

_25
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25 -to enter the rear ends of the piston-ducts
29 and passing through the latter reach tie
chamber 11 for driving ti:e piston backward,

whereupon the pressure-feed from ti.e cham- -
ber 25, then registering with: the forward
ends of the piston-duects, passes through the
latter into the chamber 12 to exert th:e force

for driving the piston forward. As the pis-
ton- clears the exhaust-poris near its opposite

ends the préssure exhausts from the adjacent

‘chamber 11 or 12, as the case may be. Siould

the piston, however, occupy tie central dead-
point position referred to, it must to.be oper-
ated be preparatorily actuated to tie end of

its stroke, else;, obviously, the pressure-sup-

ply trom the feeding-chamber 25 to- either

power-chamber 11 or 12 is closed by tre

- piston. The described valve construetion

45

serves: to preparatorily drive tke piston to

the end of its forward stroke, since in moving

the valve by meanipulating the trigger 20 the

recess 40* is first brought into registration

~with the port 37, which is in the nature of a

§0
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- working: the piston. i
ledses the trigger, the valve resumes under

6o

“1n 1ts normal position the ports 36 are nearer | controlling said
65 the upper end of the recess 40%, say, by one | pose set forth.

supplemental port, since it permits the air-

- Eress_ure fed to that recess to enter the cham-

er 12 and supplement the pressure already
in that chamber to act against the piston and
drive it forward by overcoming the pressure
at 1ts 1impact end m the chamber 11" As in
the inward movement of the valve tie recess
40? clears the ports 36 the valve closes them,
and the recess 40 is brought into registraiion
with the ports 35 to admit from the ducts 33
34 the pressure to the port 21% for regularly
' When the operator re-

the pressure of thespring 42 tiie normal posi-
tion m which 1t is illustrated. ~ _
It will be observed that with the valve 38

ess, and air-pressure may thus pass from.ire
“ducts through the ports 21* and 21, passage

‘N

~tively, with the recesses 402 and 40.
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. _ the poris
35 to the corresponding end of the recess 40,
so that in the inward movement of the valve
the ports 36 will be about half closed before

the ports 35 are opened, and that the ar-

rangement of parts is such as to simultane-
ously register the ports 37 and 212, respec-

About the inner wall of the chamber 11,
preferably midway between the shoulder 43
and the bearing 44 for the “tool-stem, 1s
formed an annular guide-bearing 45 of a di-
ameter to fit around the piston and provided

at mtervals with transverse slots 46 to. af-

ford communication between the parts of
the chamber 11 at its opposite sides when
the piston is within the bearing 45. Where
the fit of the piston in the section of the cas-
ing snugly surrounding it is inaccurate or be-
comes 1mpaired, the extent of its projection
m: making the forward stroke bevond the

shoulder 43 tends to render it wabbly, with

the “effect; of increasing the wear.upon it..

This i1s prevented by the piston working -
90

through the guide-bearing, which serves to
shorten the space in which 1t is unsupperted
i passing through the chamber 11 and to
sustain and guide it. o
‘What I claim as new, and desire to secure

by Letters Patent, is—
1. In a pneumatic too

| [, the. combination
asing carrying at one end the tool, a re-
ciprocating piston in the casing, air-cham-
bers in the opposite ends of saicd casing, be-
tween which the piston works, one of said
chambers having a’supplemental inlet-port
communicating with the supply of air-pres-
sure for reciprocating the piston, and a valve
controlling said communication, for the pur-
pose set forth.- -~ - o
2. In a pneumatic tool, the combination
of & casing carrving at one end the tool, a re-
ciprocable piston in the casing, air - cham-

bers in-the opposite ends of said casing, be-

tween which the piston works, a housing
having a supplemental port leading into the
rear end chamber and through whirﬁl._thexair—_
pressure 18 supplied to said chambers for re-
ciprocating the piston, and a valve in said
housing controlling communication therewith

through said supplemental port, for the pur-
. o 11 ?

pose set forth. _ ,

3. Ina pneumatic tool, the combination
of a casing carrving at one end tlie tool, a re-
ciprocable piston in the casing, air-cham-
bers in the opposite ends of said casing, be-
tween which the piston works, a housing on
the outer wall of the rear chamber through
which the air-pressure is supplied to the
chambers for reciprocating the piston, said.
housing containing a supplemental port
through which it communicates with suid

rear chamber, and a valve in the housing

communication, for the pur-.

8¢
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i:. 4. In a pneumatic tool, the combination of
‘g casing carrying at oneend the tool, a recipro-
~ “cable piston in the casing, air-chambers in
= the opposite ends of said casing, between
which the piston works, a housing extending
- across the outer wall'of the rear chamber and -
through one end of which the air-pressure 1s

supplied to the chambers for reciprocating

' the piston, said housing containing a port

IC
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‘through which it communicatés with said

rear chamber, a spring-pressed valve recipro-
cably confined in the%

said communication, and a trigger supported
on the &asing to engage said valve, for the

purpose set forth.

5. In a pneumatic tool, the combination of

3 casing carrying at one-end the tool, a recip--
rocable piston in the casing, air-chambers m
‘the opposite ends of said casing, between
which the piston works, a housing extending

- across the outer wall of the rear chamber and

adapted to be connected at one end with the

~supply of air-pressure to said chambers

25

through the piston, for reciprocating it, said.
housing containing a longitudinal duct lead-
ing from said end and ports -at different
points along its length connecting said duct

 with the interjor of the housing, portsleading

30

through the. housing-wall respectively into

said rear chamber and to the passages in the
“implement through which ajr-pressure is m-

troduced into said chambers to reciprocate
the piston, a spring-pressed valve reciproca-

 bly confined in the housing and having re-

35

cesses to register with said ports leading from

~ the housing through its wall and with the

ports leading from said ducts into the inte-

rior of the housing, and a trigger supported |

on the casing to engage said valve, for the

40 purpose set forth.

: [}J(ﬁ. In a pneumatic tool, the .com iliaticjn of |

. | b - ‘.
acasing carrying atoneend the tool,arecipro-

ousing and controlling

!

| cating piston in the casing; air-chambers In

the opposite ends of said casing, between

| which the piston works, a housing extending
| across the outer wall of the rear chamber, 2

bushinginsaid housingadapted to be connect-

L]

to said chambers through the piston for re-
ciprocating it, said—bushjn%r containing, in op-

45

ed at one end with the su]pply of air-pressure
1
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with the housing ducts leading from said end

posite sides, longitudinal grooves forming
l and containing ports into which said duets

ports leading through the bushing-wall re-
spectively into said rear chambers and to the

| passages in the implement through which
“alr-pressure is introduced to said chambers to .

reciprocate the piston, a spring-pressed cy-
' lindrical valve reciprocably confined in the

its wall and with portsleadingfromsaid ducts
into the interior of the bushing, and a trigger

| supported on the casing to engage said valve,
for the purpose set forth. .~ .
7. In a pneumatic tool, the combination ot

a casing carrying at one end the tooland con-

piston confined in the casing to be recipro-
cated therein by air-pressure introduced al-

ternately into said chambers against the pis-

‘the casing in the forward chamber between
its ends, said ring being slotted to permit
communication through it of the parts of the

set forth. _ 0 _ _
~ HERMAN LEINEWEBER.
In presénc_e of — . o .

., L. Heisragr,
4l H. LANDES.

‘bushing and having recesses to register with -
said ports leading from the bushing through

‘taining air-chambers in-its opposite ends, &
d°

open at different points in the bushing-wall;
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ton ends, and a guide-bearing for the piston, .
consisting of a ring about the inner wall of -

75

chamber at its b_}}posité_sid'és-; for the purpose |
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