- _ ' B | 2 Sheets—Sheet 1,
B. GOLDMANN. '
Vacuum Engine.

~ No.221,961.  Patented Nov. 25, 1879.

TFIrG. 1.

WITNESSES. -- | 0 % IN\TENTOH,

Feraa  Lfe

.
LAt A—

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C.




.....

o - o 2 Sheets—Sheet 2.
~ B. GOLDMANN.
- Vacuum Engine.

'No.221,961.  Patented Nov. 25, 1879.

wr

‘ [ — -

TR TET TN,

T Trrrys.

s

¢
—
Hilll

Fy

PI7ITFF7.

I

EE' N
3

 INVENTOR

_-_3%2

TSI TITTIII

S
\

o

Jf

x .II... )
. L
ey IS

o W R

!

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C,




7

S Tocollwhomzt*nmycmwem SR
~ Beitknown thatIl, BENNO GOLDMANN, of the

~ orinflammable gas.

 Suitable operating-levers an

which rotates upon a central pivot, and these

 5ENYO GOLDNANY, OF SAN FRANCISCO, CATIFORNIA, ASSIGNOR 10
© " OHARLES WACHER, HENRY SCHUNEMANN, AXD HENRY LEWIS, ONE-

' Specification forming part of Letters Patent-No. 221,961 , dated November #5,1879; application iled .~

- September 6,1879.

" city and county of San Francisco, and State

" gine; and I hereby declare the following to be

. a fuall, clear, and exact description thereof. -

My invention relates to a novel construction.
SERETNS .__fqr-; & vacuum-en gine; and ib}_??'COIlSi:’StS*".'iH' ‘the
L e employment of one or more cylinders-having

- suitable _ingressfvalvés,'by_,mi_ichi_:«:lln_;e';;plo_sivef
oo oornu ble gas or vapor may be admitted
. and ignited. The surface of the piston or pis-
. tonsisopento theaction of atmospheric press-
o ure, and when the vacuum is formed beneath
.o the piston-1t will be depressed. -~ -~
e rati ers aud connections.
© . serve to move the different parts, as will be
- - more fully. described by reference to the ac-
 companying drawings, in which— .

" Tigurelis a view of my apparatus. - Fig.2
~is a section taken through the line ww. Iig.
- 8isa section through the line zy. Fig.41is
" a vertical section of one of the cylinders.
. In the present case I have shown my appa-
~ ratus as composed of two working-eylinders,
A A,baving tight-fitting pistons B, piston-rods
-0, and links or connections D, uniting them to
~ the beam E, so that they will operate aiter-
~ nately. - o7 LT |

~ Tis a tank, reservoir, or. generator, within

©which the gas or vapor to be employed may
~ - be stored or produced. This generator iscon-
 nected with the eylinders by means of pipes.

G, and a valve, H, is operated by an oscillat-

 ing frame, L so as to direct the gas alternately .
- -into one cylinder and the other.” I 1is avalve,
- by which the whole supply may be cut off

' when desired; or a part may be cub off, and.

~ the action thus regulated.. o

tom of each cylinder is a valve, J,

 valves are operated by ‘connecting-rods K,
- A ring, M, surrounds each cylinder at a point

L near the bhottom of the stroke of the piston,
B ~and this ring 1s perforated with openings N,

~ which correspond with similar openings in the
- side of the cylinder. ‘These rings are also con-
- nected by rods O with the irame L, so. as to

! ~ . of California, have invented a VYacuum-En- | & |
: “or explosion.

frame of the machine, and has a.crank or ec-

‘centrie, Q,to which an arm, R, from the beam
connects, so that the oscillation of the beam -

._'cfa;nk;pin; fitted to move within & wide-slot or -

be operated. simultaneously with their corre-

'sponding valves J. These valves serve toad-

‘mit air, which min oles with the gasas it isin- .

roduced, and

serves to assist its combustion

" A shaft, P, extends across the supporting- 3'

‘will communicate metion to the shaft P. = -

A erank, S, at the end of this shaft has its

loop in the frame Ly acting upon this frame

like a cam.

- The operat; 0'11'-_W_ill';1ﬁhén be ifisf:fﬁ'l._l.d\i"?é ;:_f' ,Tii;é,
‘generator T may supply hydrogen gas; or, if

| desired, ordinary coal or other ‘gas or a-¢com-
Dbustible vapor may be employed.  Just as the
piston'in one of the cylinders reaches its low-
| est point the action of the crank S will have -
‘moved the cam-frame L to one side, so as to.
‘strike the arm and open the valve H to admit
‘a charge of gas to the cylinder. - At the same

| time the valve-J at the bottom and the ring- )

valve M around the cylinder are ‘opened by
the action of the frame L, so as to admit a
charge of air to mix with the gas. =~ -

As the piston completes its ascent these -

‘valves are closed and the charge ignited by .

any suitable means.  Yhen hydrogen 18 em-

‘within the ecylinder, and the

‘down again.

be ignited by an electric -
This produces avacuum .
pressure of air
upon the exterior of the piston will force 1t
' The operation of the opposite -
cylinder is similar, and the two will produce. -
a, continuous rotary motion ot an axle or shalft’

ployed platinum sponge will serve to ignite 1t; .

or the charge may
spark, or otherwise.

| by the intervention of any well-known form'

of machinery for that purpose. -

| When a single cylinderis used, asfor pump-

ing or other direct-acting work, the operation

will be the same; but some variation may be. L_
made in the operating mechanism for moving -

nomical and efficient engine. -~ -~~~
" Having thus described my invention, what

T claim as new, and desire to secure by Lietters -

Patent, is— - R
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_A. The cylinders A, pistons B, rods C, links
D, and the beam E, with its bifurcated arm R
connected thereto, in combination with the
shaft P and crank Q, whereby the shaft is ro-
tated, substantially as and for the purpose
herein desecribed. - -

2. The cylinders A, with their pistons so
- connected as to drive the shaft P, in combi-
‘nation with the cam-frame L, connecting-rods
K O, and the valves J M, substantially as and
for the purpose herein described. |

Jd. Thecylinders A, provided with the valves
J and M, with their connecting-rods K and O,
and the frame I, operated from the shaft P,

as shown, in combination with the gas or va- |

por supplying tank I, with its pipes Ieading to
the cylinders, and the valve H , Substantially
as _her*ein deseribed. -

ey
]

4. The apparatus consistihig of the cylinders
A, with their pistous B, and air-valves J and
M, in combination with the gas-supply tank
or reservolr I, with its valve I, and the cam-

frame L, operated from the main shaft P,

whereby combustible gas or vapor is supplied

and 1gnited, so as to be burned beneath each

piston alternately and a vacuum produced,

‘substantially as and for the purpose herein

described. |
In witness whereof I have hereunto set my
hand. S -

BENNO GOLDMANN,
Witnesses: - -

S. H. NOURSE,
FRANK A. BROOKS.
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