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SPECIFICATION forming part of Letters Patent No. 395,456, dated January 1, 1889,
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To all whom it may concern:

Leit known that I, ALBERT SAUER, of Pitts- |
burg, in the county of Allegheny and State of |

Pmmsﬂvmlm have invented certain new and
useful Impr ()anonf% in Attachmentsto Coms-

pressed-Air Engines, of which the lul]{m Ing I8 |

a sper*lfm 1{1(}11

3 {0 an 11111)1()\0{1 at-
ttclnnom m mmpwsaml alr engines, by which
the air exhausted from a p]wunmtlo motor-

cngine instead of bet e emitted to the atmos-

phere is utilized by bemu mixed with air of
high pressure, the attachment also RerVIing
for the purpose of regulating the pressure re-
quired for working ﬂw motor-engine.

The invention consists of an attachment to
hich consists of a
partitioned high-pressure eylinder that is con-
nected wit hﬂw inmduction-pipe of a pneumatic
motor-engine, an interior eylinder connected
to the eduction end of said motor-engine, a
check-valve at the inner end of the interior
cylinder, a nozzle applied. to the end of the
tterior eylinder, an exterior nozzle attached
to the end of the high-pressure eylinder and
concentric to the interior nozzle, and means

for adjusting the interior eylinder in stuffing-
boxes of the }11“11—]}1(%\1110 cylinder.

The invention consists, further, of an aux-
ithiary injector
ure cylinder and with the pipe connecting
the same with the motor, and means for de-
justing the interior nozzle of the auxiliary in-
*(*(*tm, as will be fully desceribed 11@10111:1([(11'
and Anally be pmniv{l out in the claims.

The accompanying drawing represents a
vertical central section of my Improved at-
tachment to compressed-air engines.

Referring to the drawing, A represents a
1111)]1-1)1@5%1110 cylinder which is supplied by
a pipe, «, with air at high pressure from a
suitable stor age-reservoir. The end of the
high-pressure eylinder A ismade in the shape
of a conical nozzle, 13, which is connected by
a condueting-pipe, ¢, with the induetion end
of a pneumatic motor- -engine. At the inte-
rior of the high-pressure cylinder A ix ar-
ranged ﬂc*\hndo . D, of smaller diameter than
the high- pmqamo{ \hndm A, the interior cyl-
inder, I) being s.z,umed in a &miﬁnﬂ- JON, l)’
of a i Lrtmon A’, of the high-pressure (*\.flm—-
der. "The ey lmdel D eommunmatea by open-

.-

connected with ﬂlo high-press-

- Ings « « in the end outside of the partition

A7 with the pmht}mled end A® of the ¢ylin-
der A, which end is connected by a pipe, E,
with the exhaust or eduetion pipe of the mo-
tor-engine. The 1)al=t1r1mwd einndd A* of the
high-pressure cylinder A is closed by a head,
A% which is provided with a %hﬂ‘ﬁnmbox A*
tm guiding a threaded rod,. D>, l“ﬂ.(‘h?d tu
the end 0[ the 1nterior cy ]111(1(41‘ D. The
threaded rod D? is eng *’w(wl by a %{.f.]z*ew-nut,
D3 which is operated by a suitable lever orv
]_1{111{1 wheel, D? said serew-nut being sup-
ported by a aumﬂﬂo guide-frame, D, as ahm\n
clearly in the drawing.

“The oppomiﬂ O ITnner end of the interior
m linder, D, is provided with a check-valve,
17, and with a conical nozzle, I/, that is at-
tached to the inner end of the eylinder D and
guided in a guide-cylinder, F=*, attached to the
head of the high-pressure eylinder A, said
guide-eylinder bemﬂ provided with openings

./ for the free passage of the air to the annular

space between the nozzles £/ and ). The base
of the nozzle I, or that part which is guided
in the eylinder o2 ,is provided with a suitable
packing for plodnemn the tight counection
hetween it and the guide- f*grlmde] 1=

The nozzle 1 is luomm concentric to and
adapted to be adjusted relatively to the noz-
zle 13 of the high-pressure eylinder A by the
operating-lever 17, serew-nut D?® and screw-
rod D%, so that a greater or smaller quantity
of alrmay be peﬂmﬂed to pass to the pipe 1n
the 'mnmlm space formed by the nozzles B
and K’ or ﬂm supply ol air be entirely shut
Ol

When ﬂm preumatic motor-engine is 31 art-
ed and the inner nozzle moved away from the
outer nozzle, 13, a \*..et(*umn 18 produced at the
mfm 101 of ﬂle nozzle I and the exhaust-air
1s drawn from the pneumatic motor through
the connecting-pipe E into.the interior Oﬂm—-
der, D, by the action of the high-pressure air

on the injector formed by the nozzles B and
T

The suction exerted by the injector on

the interior eylinder, D, lifts the check-valve
I¥ and sucks in the apom a1r, which 1s mixed
wilh the aivof high pressure and reconducted
to the motor, supplying therebr alnr at a lower
pressure ﬂum that eommned in the high-press-
ure cylinder E, but relieving the piston of the
motor-engine of any baelwpre%sm*e caused by
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interior adjustable nozzle,
stantly stopped.

the air exhausted from the same. Whenever
a surplus quantity of exhaust-air is drawn by
the injector B I’ into the conducting-pipe C,
the proper equilibrium between the same and
the interior of the high-pressure cylinder A 1s
established by an auxiliary injector, (x, the 1n-
terior partitioned casing of which is connected
with the high-pressure (‘yl'h'ldm' by a pipe, ¢,
while its h\ed exterior nozzle, (&, is connected
by a pipe, *, with the 111“]1 -pressure eylin-
der A. -

The outlet-pipe C'is connected by a pipe, ¢’,
with the partitioned-ofl’ end of the casing and
with the interior e¢ylinder, GY having a check-
valve, G° and interior nozde, G, The inte-
oY -]10,5/10,, G?, 18 adjusted toward the exterior
nozzle, G, by a serew -rod, serew -nut, lever,
and stuffing-box in a manner similar
adjustment of the inner nozzle, =5, of the high-
pressure cylinder A. The auxiliary injector

pressure and produces the proper equilitbrinm
in the regulating attachment, so as to prevent

back-pressure on the piston of the motor-en- !
- urecylinder and theoutlet-pipe, substantially

gine by the exhaust-air.

The attachment serves for regulating the
pressure of the airv conducted to the motor-
engine and the pressure still remaining in the

air exhausted from thesame, so as to pmdm‘*ﬁ.

the easier running of the engine,

By adjusting the interior nozzle, 1, of the
high-pressare eylinder the required speed of
the pneumatic engine is regulated at will, as
the - working of 111(1 main .;m(l Aatxiliary -
jectors 1s .hl“) within control, while hy the
closing of the main injector, by means of the

Having thus described my invention, I
claim as new ﬂ.]]d desire 1‘0 seeure by Letters |
Pcltelltr—

The eomhumhon of a high-pressure an- |

| eylmder, an injector eomlnu.nl(:at111;; with said

45 matie engine, an interior eylinder communi- |

cylinder and the induction end of a pneu-

to the

the engine is m-
- substantially as set forth.

305,456

cating with the eduction-pipe of said engine,
and a checlk-valve at that end of the 1interior

~¢ylinder communicating with the 111;](%(31;01‘

Subbtanimlly as set forth
The combination, with a high-pressure

eylinder provided with the Injector-nozzle
connected with the induction end of a pneu-
matic engine, of an Interior cylinder con-
nected to the eduction end of said engine, a
nozzle at the inner end of the interior ¢ylin-
der, a check-valve 1n said eylinder, and means
for adjusting the interior cylinder and 1its
nozzle to the exterior nozzle of the high-press-
ure eyvlinder, substantially as set forth.

5. T'he combination of a high-pressure air-
cylinder, aninjector communicating with said
cylinder and the induction end of a pneu-
matic engine, an interior eylinder communi-

cating w ith the eduetion end of said engine

Cand at the opposite or inner end with Scud in-
relieves the main injector of any surplus

jector, and an auxiliary Injector communi-
cating with the high-pressure evlinder and
the ouﬂﬂt -pipe of the same, so as to establish
an equilibrium of pressure in the high-press-

as set forth.

4. The combination of a 111&11—1)1 essure cyl-
inder provided with an injector-nozzle con-
nected to the induction end of a pneumatic
engine, an interior cylinder connected to the
eduetion end of said engine, the inner end of
Lthe Interior eylinder hemﬂ provided with a
nozzle and a cheek-valve, means for adjusting
1]1{* interior eylinder :fmd 1ts nozzle, an auxil-
iary injector connected to the high-pressure
cylinder and to the outlet-pipe of the same,
and means foradjusting the auu] laryinjector,

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subscribing witnesses.

ALBERT SAUER.

Witnesses: |

PAUL GOEPEL,
JOHN A. STRALEY.
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