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ALBERT SCHMID OI‘ ALLEGHDNY AND J. CHARLES BEOI{FELD OF RE%ERVF
'ALLEGHENY COUN TY, PENNSYLVANIA

SPECIFICATION forming part of Letters Patent No. 362,187, dat_ed. Maj 3, 1887.

- Application filed November 15, 1886. Serial No. 218,867.

{No model.)

Jo all whom it may concerm.:
Beitknown that we, ALBE
zen of the Republice 0f Switzerland, reSIdlnﬂ
at Allegheny, and J. CHARLES BACKI‘ELD a
5 citizen of the United States, residing in Re-
serve township, in the county of Allegheny
and State of Pennsylvania, have invented or

discovered certain new and useful Improve-
ments 1n (zas-Engines, of which improvements

1o the following is a Speclﬁcatlon |

In the accompanying drawings, which make
part of this specification, I‘1g11re 1 18 a sec-
‘tional elevation of a single-acting gas-engine
embodying our improvements. I'ig. 2 is a
5 transverse section of the same on the line zx z,
Fig. 1. Fig. 3 1s a sectional elevation, the
section being taken ontheline y y, Fig. 2. Figs.
4 and b are sectional detail views of the main
cylinders and valve-chambers, showing the
20 difterent positions of the valve as regulated
by the adjustable eccentric.
9 are diagrammatic views 111ustrat1nﬂ* the ad-
~justment of the eccentric, Figs. 6 and 8 show-
ing an eccentric adjustable around the shaft,
25 and Figs. 7 and 9 showing an eccentric ad-
justed transversely of the shaft. Figs. 10 and
11 are views similar to Figs. 4 and 5, showing
the manner of regulating the richness of the
explosive. TFigs. 12 and 18 are diagrammatic

20
| for regulating the valve in Iigs. 10 and 13.
‘Figs. 14 and 15 are views of two forms of the
governor and eccentric. Figs. 16 and 17 are
Sectlonal views of two constmctlons or forms
25 of igniters.
. The invention herein relates to cer t‘m} 111-
provements in gas-engines in which the mo-
- tive p,ower—-——f;é.e., explosions of gas and air—
- occurs at each forward stroke of the piston,
40 the power or force of the explosion being reg-
ulated by the amount of explosive mixture ad-
- mitted to the explosion-chamber, and by lim-
iting or cutting off the exhaust. -

The invention consists in uniting the pon er

and compression cylinders and pistons in in-
tegral structures in line with each ofher, in
regulating the. admission of the explosive mix-
ture to bhe compression and thence to the ex-

45

plosion chamber by alternately - operating

'_ 50 valves,and regulating the flow of the explosive

SRT SCHMID a 01t1--

Figs. 6,7, 8, and | i

views showing the adjustment of the eccentrie |

nikinl-
—

| mixture to the explosion-chamber and the ex-
haust from the said chamber byand in accord-

ance with the speed of the engine. | |
- The sHell,in which are formed the cylinders .
‘land 2 and the valve-chambers3 and 4, iS se- 55
cured to the top of the crank-case 5. The
crank-case serves as a bed or support for the
engine, and also as a receptacle for the recep-
‘tion of lubricating material for the crank-pin,
eceentries, and JOI].['I]ELIS of the crank-shaft 6, 60
the bearings 7 for said Journals being fmmed

at the ends of the case. The cylmdms 1 and

2, the former being the power-eylinder and
the latter the compression-cylinder, are open

at their lower ends, the power-cylinder open- 55
ing at its lower end into the compression-
cylinder, which is formed of a greater diame-

ter than the cylinder 1. The plStOI]S 8 and 9

for the eylinders are formed integral with each
~other, as shown, and are coupled by a connect- 70
ing-rod, 10, with the crank - pm 11 011 the
crank- shafb 6.

The valve-chamber 3 is provided w1th a pis-

| ton -valve, 12, provided with ports or passages
13 and 14, for governing the exhaust from the 75
power- oylmdel and the admission of gas and '
air to the compression-cylinder 2. The oas
‘and airare admitted to the valve-case 3 through' |
ports 15 and 16, which are of such a relative
size asto admlt the proper proportions of gas-
and air to form the explosive mixture which o
escapes from the valve-case into the compres-
‘Sion-eylinder 2 through the port17. Theex-
plosive mixture is conducted from the cylin-

der 2 into the valve-case 4 by a passage, 18,and
port 19, said valve-case being provided with
a plston -valve, 20, having the chamber or port
21, by which,at a certain pﬂSltwn of valve, the
mlxture IS condueted to the upper end of the
cylinder 1 through the port 22. The port 21.
also serves to connect the port 22, leading fo

80

9o

' the cylinder 1, and the port 23, leading to the

igniter 24. The cylinder 1 18 ‘made consider- -
ably longer than the stroke of the piston 8,
thereby forming a chamber at the upper end 085
of said cylinder when the piston 1s at the up-
per limit of its stroke in which the explosions

of the combined gas and air oceur. The gases
escape {rom the cvlmder 1 thr ough the port42
| into the ch‘lmbel or p01t 13 in the valve 12, 100
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é;’nd from thence through the port 43 into the [ engine is running at normal speed the eccen- .

open air, |

The piston-valve 20 is connected by a rod,
20, to the strap 26, surrounding the eccentric
27, secured to the crank-shaft,and the piston-
valve 12 is coupled by a rod, 28, to the strap
29, surrounding the eccentric 30, adjustably
mounted on the crank - shaft. In Iig. 14
welghts 31 are pivoted to a disk, 32, secured

to the shaft 6, the free ends of said weights |

being cennected by links 33 to a hollow hub,
34, (see Iig. 1,) projecting from-the side of-
the eccentric. These weights under the action
of centrifugal force move outward away from
the shaft, and thereby cause the eccentric to
rotate around the shaft, and thus change the
time of cut-off of the valve 12. The eccentric
18 restored to its normal position by the cen-
tripetal action of the coiled springs 35, which
are attached at their ends to the weights 31
and the disk 32.%2 An equivalent adjustment
of the valve 12 can be effected by the construc-
tionshown in Fig. 15, illustrating another form

- of shaft-governor.

25

30

35

In the construction shown in Fig. 15 the ec-
centric 30 is provided with a slot or elongated
opening, through which passes the crank-shaft
6, and on the shaft 6 is secuved a frame, 36,
to the ends of which are pivoted the weights
31. These weights are connected together on
opposite sides of their pivotal points by rod
o7, thereby insuring simultaneous and equal
movements of the weights. To the eceentric
1s attached an arm, 38, said arm being pivot-
ally connected to a lug formed on one of the

- welghts 31. - On the other weight is formed a

lug or ear, 39, provided with a slot, with which

a2 pin,40, on theeccentric 30 engages, said pin

40

45

50

being opposite the arm 38, above referred to.

AsS the weights are moved outwardly under
the action of centrifugal force the eccentric
30, through the medium of its conrections with
the weights, as above stated, is so moved trans-
versely of the shaft 6 as to bring its center
nearer to the center of rotation—z. e., the cen-
ter of the shaft 6. Theweightsasthespeed de-
creases aredrawn inwardly by the action of the
spring 41, theinward movement of the weights
31 1mparting such a movement to the eccen-
tric 30 as to move itscenteraway {rom the cen-
ter of the shaft 6. An igniter, consisting of a

~ tube, 44, into which project wires 45, said wires

either having their inner ends in close prox-

~ imity to each other, as shown in Fig. 16, or

-85

- opposite sides.

else united by aspiral,46,0f thin wire,asshown

in Fig. 17, isscrewed into theshell of the valve-

chamber 4 in line with the port 23. The wires
45 are surrounded by cylinders or cores 47, of
Insulating material,inclosed within metai plugs
48, serewing into the tube 44 ondiametrically-
The outer end of the tube 44
18 closed by a cap, 49, which can be removed
for the purpose of cleaning the tube 44.

tric 30 is so set as to uncover the ports 17 dur-

ing the downward stroke of the pistons 8§ and

9, just before said port is uncovered ab 1ts op-
posite end by the piston 9. As soon as the
port 17 is uncovered the combined gas and air
will flow therethrough from the valve cham-
ber or port 14 into the cylinder 2 above the
piston 9. This flow of gasandair through the
ports 15 and 16, valve port or chamber 14, and
port 17 into the cylinder 2 will continue until
the pistons 8 and 9 have nearly reached the
lower limit of their stroke, by which time the
piston-valve 12 will be moving upward and

‘will have closed the gas-port 15 and combined

oas and air port 17, whieh, as shown in Figs.
1, 4, and 5, are in line with each other, and
uncovered the exhaust-port 42, thereby per-
mitting the exploded gases to escape from the
cylinder 1 info the open air through the port
42, valve chamber or port 13,and exit-port4s.

ahd 9 and valve 12 the valve 20 is in such a
position as to close the port 19; but as soon as
the pistons 8 and 9 begin their upward move-
ment the valve 20 is moved downward, so as
to cover the port 23, leading to the igniter,
and subsequently to connect the ports 19
and 22 by its valve-port 21, thereby permit-
ting the combined gas and air to flow from
the cylinder 2 through said several ports into
the cylinder 1 above the piston 8. As the

75

80

‘During the above movements of the pistons §

QO

93

pistons 8 and 9 approach the upward limit of -

their stroke the motion of the valve 20 is re-
versed, and just before said pistons S and 9
have completed their npward movement the
valve 20 will close the port 19, and will imme-
diately afterward, and just as the pistons 8 and
9 are about to begin their downward move-

ICO

108

ment, uncover the port 23 and permit a por-

tion of the gas and air to flow from the eylin-

der 1 through the port 22, valve-port 21, and

port 23 into the igniter 24, where the gas is
ignited, and the flame will travel back through
the ports just mentioned into-the cylinder 1
and explode the combined gas and air therein.
The movement of the valve 20 1s so regulated
that before it uncovers the port 19, thereby
allowing the combined gas and air to enter
the eylinder 1, the piston S will have reached
such a point in its upward stroke as to closc
the exhaust-port 42, which is subsequently
covered by the piston-valve 12, As the pis-
tons 8 and 9 move downward under the force
of the explosion the piston-valve 12 will have

IIO

IIS

moved down far enough to uncover the gas-

port 15 and the combined gas and air port 17,
soas to permitthe combined gasand air to flow
info the cylinder 2 as soon_ as the port 17 18
uncovered by the piston 9. |
The above-described cycle of movements is
continued as long as the speed of the engine
remains normal. AS soon, however, as the

In operating our improved engine the gas | speed of the engine increases, the eccentric 30
will be so moved as to either change the point
| of movement of the valve 12, 1f the construc-

and air enter through ports 15 and 16 intothe
chamber 14 in the piston-valve 12. Whilethe

125
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tion of governor shown in Fig. 14 be used, or | tained in a state of incandescence by a cur-
else to change the amount of movement of said | rent of electricity from any suitable source of
“valve, if the form of governor shown in Fig. | supply. It will be observed that in both
15 be employed, by the outward movement of | forms of igniter a constant stream of sparks jc
5 the welights 31 beyond their position at nor- ! or a steady continuous incandescence 1S main-
mal speed. 1In either case the results will be | tained, thereby in either case preventing a
the same—i. e., to limit the amount of com- | deposition of soot or other substance formed

bined gas and air admitted to the cylinder 2—

- that 1s to say, the travel of the-valve 12 will

1O

be so changed as to uncover the ports 15 and
17 after the port 17 has been uncovered by the
piston 9. Aswill bereadily understood, these

-changes in the movement of the valve 12 will

- reduce the volume of combined gas and air

15

- correspondingly reduced.

a0

which 1s admitted into cylinder 2, and thence
forced into the cylinder 1, and consequently
the force of the explosion in the eylinder 1 is
In addition to the
reduction of the volume of gas and air admit-
ted to the cylinder 1 by the change or adjust-
ment of the eccepiric 30 above described,
and consequent change in the movement of
the valve 12, the amount of exhaust of the
exploded gases from the cylinder 1 1s corre-

spondingly reduced, thereby causing a reten-

tion of a greater or less portion of the dead

~ gases in the cylinder 1, and thereby deterio-

30

rating the explosive power of the limited
amount of combined gas and air which have
been admitted into said eylinder, as above de-
scribed. | o

In IFigs. 10 and 11 1s shown a construction

‘and arrangement of the gasand air inlet ports

15 and 16 by which, in connection with the
form of governor shown in Fig. 15, a change

" in the quantity of gas admitted can be ef-

" fected, thereby proportioning the richness of

40

the explosive compound admitted into the
cylinder 1 to the power required. |

-The gas-port 15, as shown 1n said "-Figs. 10

and 11, while having its upper edge in line

- with the npper edge of the port 17, is some-

what elongated downwardly, thereby permit-
ting of a comparatively large flow of gas
when the eccentric 30 is so adjusted as to per-
mit of the greatest movement of the valve 12,
but limiting that flow of gas as the move-
ment of the valve 12 is limifted by,the lessen-

~ing of the eccentrieity of the eccentric 30 by

: '50

the outward movement of the weights 31.
it will be noticed that the speed of the en-

" gine is affected not only by the limiting of the
-~ amount of combined gas and air admitted to

55

the cylinder 1, but also by the diminution of
the amount of gas admitted and consequent

loss of explosive power in the combined gas

and alr.

In the form of igniter shown in Fig. 16 we |
proposeemploying electricity generated either

by some suitable form of Holtz electric gen-
erator driven by or from the engine or by

~other suitable means, whereby a constant

stream of sparks will be produced between

the adjacent ends of the electric wires 45

within the tube 44. In the form of igniter

by the burning of the gases upon the wires;
and it wiil farther be observed that in our

form and construction of engine the period of

explosions is regulated entirely by the move-

ment of a valve which controls the admission

of the gases into the explosion chamber or cyl-
inder, and that the form and construction of

erns the exhaust, is such as not to be readily

liable to become clogged or fouled by the pro-

ducts of combustion of the gases, and that this
form of valve is such as to be capable of be-
ing easily packed and balanced. |

~ While we have referred to the valves 12 and
20 as though they were- single valves, each In

reality is a double valve, as will be readily
understood. - S |

It will be observed :
haust from the power-cylinder is always in
direct ratio to the amount of combined gas
and air admitted into the compressing-cylin-
der—that is to say, the shorter the cut-off of
combined gas and air to the compressing-cyl-
inder the shorter will be the cut-off of the ex-
haust from the power-cylinder, thereby pre-
serving a uniform pressure of charge in the
nower-cylinder before ignition.

“We claim herein as our invention— .

‘1. In a gas-engine, the combination of the
power and compressing cylinders, a valve-
chamber connected to said cylinders by suit-

able ports, and a piston-valve located within

said chamber and constructed, substantially
as set forth, to co-operate with the piston in

regulating -the flow of gas and air into the
compressing-cylinder and the flow of dead
‘gases from the power-eylinder, substantially as

set forth.
2. Ina

power and compressing cylinders, a valve-
‘chamber connected to said cylinders by suit-

able ports, a piston-valve located within said

oas engine, the combination of the

75

80

‘said valve as well as the valve 12, which gov-

go
95
100
105.'_

IO

IIS I )

chamber and constructed to regulate the flow -

of gas and air to the compressing-cylinder and
escape of dead gases from the power-cylinder,
and an adjustable eccentric on the power-
shaft of the engine for regulating the move-
ments of said piston-valve in accordance with
the speed of said engine, substantially as set
forth. | | | |

nected thereto by a suitable port, 17, and pro-

vided with gas and airinlet ports 15 and 16,

3. In a gas-engine, the combination of the
compressing-cylinder, a valve chamber con-

I20

125

the gas-port being in line with the port con-

necting the valve-chamber and cylinder, and
a piston-valve constructed to open and close

the ports 156 and 17 simultaneously, substan-

shown in Fig. 17 the wire spiral 46 is main- | tially as set forth.

130
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4. In a gas-engine, the combination of the In testlmony whm eof we have hereunto set

power-cylinder, a° valve-chamber connected | our hands. T -
thereto by a suitable port, 22, an igniter eon- )
- sisting of a tube conneected by a port 23, to ALBERT SCHMID.
5 the valve-chamber, said ports 22 and 93 belnu e e CHARLES BEOKT‘TLD
- in line with each other or approximately so, |
~a constant igniting ﬂftme or body located in W’ituesses
the tube, and 2 plston valve constructed to | W, B. CORWIN, . o
regulate communication between the cylinder | D ARWIN S. WOLCUTT. | 7
(o and 1gniter-tube, substantially as set forth. - |
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