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To ail whonv it maily concern: -
Be it known that I, Epwanp Luiciren. o

citizen of the United States, vesiding in Ne-

vada City, Nevada county, California, (post-
oifice address Box 464, Nevada {ity, Califor-
nia,) have invented certain new and useful
improvements in Pneumatic FEngines, of

- which the following is a specification.
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ployment with any working Huid.

Thismvention, pertaining to improvenients
In pneumatic engines desiened _
hammering purposes will be rendily under-
stood from the following descrintion, taken
In connection with the accom unying draw-
ing, which is a longitudinal section of a pneu-

matic engine embodying my invention in a

hand-held device of the class usually spoken
of as ‘‘ pneumatic tools.” |

While I refer to my invention as a pneu-
matic engine, it should be explained that
some or all of its features are adapted for-em-
ifor con-

venience of expression I will, however, con-

fme myself in the present description to air

~as the working fluid; but it is to be under-
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stood that such fluid is merely typical.

In the drawing, 1 indicates the cylinder,
which has a major and minor bore; 2, the cyl-.
inder-head, which is a hollow flanged plug
separably inserted in the hesl

and

the minor bore of the cylinder; 5, the shell,
which is a eylindrical slesve snugly inclosing
the cylinder structure; 6, the tool-socket, sup-
ported in the outer end of the shell with its

axis coincident with that of the cylinder; 7,

the tool-shank, on which the mston is to ham- |

mer; 8, the handle, secured to the rear end of

the general structure; 9, the aiv-inlet, adapted

to receive connection from a supply-hose; 10,
inlet - passage leading through the handle

from the inlet to the cylinder-head 2; 11, the

throttle, mounted on the bandle and serving

. toeontrol the inlet of air to the working parts

of the structure; 12, a coupling-nut uniting
the handle to the shell and serving also to
hold the cylinder-head to place; 13, a longi-

~tudinal groove in the periphery of the cylin-
" der structure, an outer wall for this groove

-being formed by the inferior surface of the

shell, there being a circuinferential series of
these grooves in order to provide a sufficiency
of alr-passage, the present description, how-

- ever, being confined to a single groove or pas-

for general

I
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ol end of the cyl-.
> nder; 3, the major bore of the c¢ylinder; 4,

sage; 14, radial ports through the wall of the
cylimder-head to lead the supply of air out-

wardly from the hollow of the eylinder-h.ad,

there being one of these ports for each of the
grooves 13; 15; a radial port through the
wall of the eylinder registering with port 14
and serving to place passage 13 always in
free communication with the air entering
from the inlet; 16, an annular enlargement of
the major bore of the cylinder, the major
bore of the eylinder having a normal diame-
ter to the front and rear of this enlargement;

17, an annular shoulder in the cylinder, form-

ing the rear wall of the enlargement 16; 18,

an annular shoulder in the cylinder, forming

, AND OXNE-
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the front wull of the enlargement 16; 19, an

annular enlargement in the major bore of the
cyhnder forward of the enlargement 16; 20,
the annular shoulder forming the rear wall of

70

the enlargement 19; 21, the annular shoulder

forming the front wall of the enlargement 19;
22,a port through the cylinder-wall, placing

enlargement 19 always in free communica-

tion with passage 13; 23, the shoulder form-

ing the front wall of the major bore of the .
cylinder; 24, a port through the cylinder-

wall at the forward portion of the major bore
of the cylinder, this port placing the forward
and of the major bore of the cylinder always

in free communication with passage 13; 25,

the piston, considered as a whole, the same
serving as the striking-hammer and having a
msajor and a minor diameter adapted to fit

- the differential cylinder, the piston having a

central cavity open at its rear to lichten the
piston and serve as an air-passage; 26, the
forward minor diameter portion of the pis-
ton; 27, the rear major diameter of the pis-
ton; 28, a neck forming a: feduction of the
major diameter of the pistun at an interme-
diate point in its length; 29, the shoulder of
the piston, forming the vear wall of this neck
30, the shoulder of the piston forming the
front wall of the neck; 31, a radial port m the
rear porfion of the piston, permitting air en-
tering this port inwardly te reach the rear
end of the cylinder; 32, a similar port in the

forward portion of the major diameter of the

piston; 33, a similar port i1i the minor diame-
ter of the piston, the ports 31, 32, and 33,
thus far described each in the singular, being

repeated at eivcumferential intervals sround
) the piston in order to increase the airway; 34,
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the exhaust-cutlet through the forward end
of the general structure; 35, the forward
chamber of the evlinder structure forward of
the minor bors of the cylinder, and 36 the
forwardlyv-presenting shoulder of the piston
at the juncture of its minor and major diam-
elers. |
The engine will be recognized as belng of
the valveless type-—that 1s to say, without
other valves than as furnished by its piston.
When air ts permitted to enter the structure,
its full pressure is in passage 13 and iree to
exert 1tsell through ports 22 and 24. When
the parte are m the position shown n the
drawing, the piston is at the rear ena of its
stroke, subject to trifling variations. 'the
alr under full pressure passes freely through
orts 22 and 32 and through ports 24 and 33
and through the cawity of the piston and has-
irec access to the rear end of the cylinder,
full pressure, therefore, acting forwardly on
the major ares of the piston. At the same
tivae the full pressure 18 on the annular area
it
I'he consequence is that full pressure, tend-
g to drive the piston forward, 1s acting on
the major area of the piston, while full pres-
sure, tending o resist the forward motion of
the piston, 18 acting on the annulus 36, or, to
state 18 otherwise

i,
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, there 1s a forward urgency
on the piston represented by fuil pressure on
an area represented by its minor diameter.
The air dlowing to the rear end of the cyl-
inder gees through the two ports 32 and 33,
and under the influence of this air the piston
15 staried from a stute of rest and driven for-
ward. thie advance of the piston
the port 31 begins to pass shoulder 17 ana
port 33 begiug to pass shoulder 23, port 33
thus oegiu | wh
E |

)
i
;
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close, while port 31 begins
to cpen.  Very shortly port 33 will pe en-
tirely closed nnd port 31 wul be entively open.
In the weantime shoulder 30 of the piston
will heve passed bevond shoulder 20 of the
evliinder, and air from port 22 may tlow to

i porct 31, At the first stage the
mmflow of sir to the cylinder was through
two ports 33 and 32 and correspondmgly
Bheral, In the secona stage port 33 has
been cut out of action and port 31 substi-
tuted, is smaller than port 33, the
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1. Poert 33
resuly belng thet while the flow 1s still
through twe poris oune of the ports of the
pair 18 smater than was before the case, the
flow having therefore been gradually re-
duced in hberahty after the piston has start-
od upon its atrive stroke. | o
As the piston further advances port 32
overruns shoulder 21 and becomes closed,
whereupon the flow of alr to the cylinder is

through small port 31 alone, which is amply |

sufficient to ecarry the piston forward under
its acquired energy, due to the more liberal
infiow of air at the earlier stages.

ﬂi

the piston represented by snoulder 36.°
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In the |

‘bore of the eylinder, said

‘dial ports placing its axial cavity in commu- -
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continued advanceof thepiston port 31 over-
runs shoulder 18, whereupon all inflow of air

to the cylinder is cut off, the piston now ad- -

vancing as the result of expanison of the air
and the acquired momentum of the pigton.
Later the port 33 opens to chamber 35 and 7o
thence to outlet 34, thus exhausting the cyl-
inder, the stroke being completed and the
blow struck under the effect of momentum of
the piston.” The piston strikes its blow and
rebounds and starts upon its return stroke,
urged by its rebounding momentum and by
the air-pressure sgainst annulus 36. 'The
exhaust through port 33 becomes cut off, the
air confined behind the piston becomes com-
pressed to form a cushion, port 31 admats
working pressnre to the cushioning air, and
1n due ¢ourse the original condition for start-
ing on a new active stroke is reached. _
In practice I find the machine to be ex-
ceedingly eflicient. Tts blows are forcetful,
its air economy satisfactory to a superior de-
oree, it is not subject toshort strokes, the pis-
torr will not cease its:motion in any position
while the pressure is on, and the piston can
he started into motion from any position in
which it may have come to rest with the
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A pneumatic engine comprising a cylinder:
having a major bore and a minor bore and 95
having a first annular enlargement in the
major bore contiguous to the minor bore and
having a second annular enlargement 1n the
major bore at a further distance from the

minor bore and having a third annulsr en- 100

Jlargement in the major bore at a still further

distance from the minor bore, the first and
second of said annular enlargements being in
free communication with the source of fluid-
supply, and a two-diaineter piston ftting

satd bore and having the extremity of its
smaller portion projecting out of the minor =
vi] piston having an
axial cavity extending within i} from its
larger end to a point near its smaller end,
sald pistén being provided with irset of ra-
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nication with the first of the annular en-

Hlargsments of the major bore of the cylinder

an ' having a second set of radial ports plac-
ing said vavity at the same time in communi-
cation with the second of said annular en-
largeiments and having & third set of radial
ports leading from said cavity and closed by
the inwali of the major bore of the cylinder
when the first two sets of ports are in said
relationship with the first and second annular
bores of the cylinder, combined substan-
tially as set forth. LA |
- EDWARD LEISHTER.
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Witnesses:
- H. C. CLoupMAN,
J. C. CAMPBELL.
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