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%o all whom tt may concerr: -y ing shown in section. Fig 7 is a view of the 5o
Be. it known that we, JOHN A. SERRELL | inner side of the slide. Tig. 8 is a view of
S " and GEORGE M. WARD, citizens of the United | the inner side of the slide-cover. Fig. 918 a
. . States, residing, respectively, in the cities of | plan of the entire engine, the connecting-rod
: & Bayonne, Hudson county, and Newark, Essex | W being omitted. Fig. 10 is a view of the
county, New Jersey, have invented certain ; parts employedin operatingthe exhaust-valve. 55
new and useful Improvements in Gas-Motors, Fig. 11 is a diagram of the various positions
‘fully deseribed and represented in the follow- of the. cut-off eccentric pin and crank; and
ing specification and the accompanying draw- | Tig. 12 is a horizontal section of the slide and
1o ings, forming a part of the same:. ' valve-chest, to illustrate the opposite position

~ This invention relates to improved methods { of the slide to that shown in Fig. 3. - 60
of working gas-motors, and to various con- | “TU is the frame of the engine; V, the crank;

structive features required to operate such |'V’, the crank-shatt; W, the connecting-rod;
~ “methods; and it consists, partly, in a method of | W’, the cross-head, of ¢ylindrical shape; U,
15 firing a compressed cylinder-charge by the ex- | the bearing next the crank, and U® the outer
- plosion of a smaller separate charge not under | bearing beyond the valve-gearing. - 65
compression, partly in a method of admitting | A is the cylinder; B, a valve-chest attached
5- o the charge to the c¢ylinder by introducing the | to the side thereof; C, aslide fitted to a longi-
S  same tangentially, partly in a method of avoid- | tudinal seat in the outer side of the chest, and
| 20 ing the compression of the joniting-charge and | D a cover holding the slide in place, and pro-
~ of enriching it with gas during the compres- vided with a permanent light, as in other gas- 70,
sion of the cylinder-charge, partly in the con- motors. - .
«truection of the devices for supplying and reg- | A’ is the piston of the engine; X, the pis-
~ulating the supply of gas gnd air, partly in | ton-rod, and- A" & counterbare or space at the
25 the means used for operating the slide and | rear of the cylinder beyond the travel of the

other appliances for distributing gas and air, | piston. o ‘ |
and partly in the means used for operating | . fis the gas-pipe for supplying the ¢ylinder-
" the exhaust-valve. _' ' charge; T, a governor-valve for the gas; F,
' Themeans used for firing the eylinder-charge | the valve-case, and F* the governor. o
30 consists in a separate chamber communicating ;| f’ is the stem of the governor, and f* a
with the cylinder by a check-valve, and con- spring adapted to hold the valve If open. 80
| - nected with the igniting-flame by a slide in | ¢ are ports formed In the case F and valve
)b - - theusunal manner. In this valve-chamber gas | F, both case and valve being cylindrical, and
" is independently. introduced to. render such | the latter being capable of a short end move-

i

33 ignition-charge explosive. | ment sufficient to close the ports ¢ when the
“The nature of the invention will be under- expansion of the governor-balls depresses the 33
stood by reference to the annexed drawings, | stem f ' | o
in which— | | . 1 Gisagas cut-off adapted to automatically
‘Figure 1 is a side elevation of a oas-motor | close the gas-inlet from valve ¥ when the
40 provided with our improvements. Fig. 2 is a | eylinder isnot taking a charge; and it consists
plan of the cylinder enlarged. - Fig. 3 is a | ina plug inserted in the chest B so asto inter- go
central horizontal section of the eylinder and.| sect the port I? from the valve I. The top
its attachments. Fig. 4 is a side elevation of | of this port is provided with a bridge upon
‘the same with the valve-chest shown In ‘sec- | which the opening-spring f* is seated, the op-
45 tion on the linez x1in Fig. 6. Fig. 5is a trans- | posite end of the spring pressing upward
- yerse section of the same on line y ¥ in Fig. 1. against a head formed In the hollow cylinder 95
Fig. 6 13 a transverse section of the cylinder | composing the valve . TUnder the influence
and valve-chest on line z 2 In Fig. 1, the base | of the spring f* the valve Il is normally open, .
of the governor and the governor-valve not be- | and the oas ab such times is restrained from |




escape by the spring-plug G, which is formed |
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bottom of the chamber I, as shown in the sec-

with an annular groove, ¢, to let the gas pass | tion in Fig. 4. = A gas-pipe, b, and inlet, &’ Sup-
when the plug is pressed into its cylindrieal ply gas to the bore «, the inlet being arranged 7o
seat by the movement of the slide at the be- |'several inches from the chamber L, and the

5. ginning of each inspiration-stroke. The plug | piston being moved over the inlet to force
at all other times is pressed outward by a | the contents of the bore into the chamber at
spring, G/, and its body then closes theport I°. | the proper time. The stem of the piston is
- ‘I'he parts just described are all shown in provided with lock-nuts %, and the slide C is 75
Kig. 4, the piston A’ being shown in dotted | formed with a lug, 7/, to strike the nuts and

10 lines in the cylinder A as having completed | thus propel the piston as required. The in-
1ts forward movement when drawing in a | let ¥’ is formed with a branch, ¢, by which gas
charge. | - | 18 supplied to the pocket N through a duet, o,

- The slide is shown in Figs. 1 and 9 pro- | the duct being formed in the face of the chest 8a
vided with a lug, g, for operating the plug G | adjacent to the slide, and the pocket being

15 by pressing upon its projecting end. In IFig. | formed in the slide to carry the light from the

| S the slide isshown provided with a lighting- | flame I to the passage m, by which the cham-
~ bassage, N, operating in connection with a | ber I, opens against the slide. The pocket N
flame-chimney, I,in the usunal way,and adouble- | is supplied with air through a passage, #’, and 85
mouthed port,J,for condueting a mixed charge | the slide is so operated by its motive force as

20 of air and gas to the cylinder A throu ghvalve- | to connect with the ducts »’ and o while OPPo-
.chamber I, and passage I2. (Not shown in Fig. | site the lighting-passage 7, and thussecurethe
3.) The port J receives its mixed charge from: | light to ignite the contents of the chamber L.

a duct, M, which is formed in the chest B, un- | The contents of the chamber, being at atmos- go
der the plug G, and into which the continua- | pheriec pressure, are readily ignited by the

25 tion of the port F*leads the gas when the plug | movement of the slide, carrying the flame in

- 1s pressed in by the lug g.  Air is freely ad- | the lighting-pocket N in the ordinary manner,
mitted to the duct at one end, which is left | and the ignition of the combustible gases in
open. The distributing-port J in the slide, in- | the valve-chamber results (when the mixture 95
stead of conducting the mixed air and gas di- | is properly proportioned) in an explosion,

30 rectlyintothe cylinder,conductsitintoa valve- which overcomes the pressure of the com-
chamber, I, which is formed in the chest B,be- | pressed gases in cylinder A andliftsthe valve
tween the slide and the cylinder, and is pro- | I and fires the cylinder-charge.

-vided with a check-valve, I/, opening toward Lo regulate the supply of gas to the inlet 3’ 100
the cylinder, so as to be lifted by the charge.| and secure the properenrichmentof the charge

35 as 1t enters the cylinder from the valve-cham- | inthe valve-chamber 1., a regulating-screw, ¢,
ber, and to close by its own welght when the | is inserted across the inlet, and regulated as
return of the piston compresses the gases be- | may be required. |
hind it in- the eylinder. - The construction of the governor gas-valve 10 5

With the parts desecribed, the cylinder is | T has already been described, and its function

4o filled with a uniform mixture of air and gas at | 18 to shut off the supply of gas entirely or par-
each alternate outward stroke of the piston,and | tially at any time that the speed of the engine
fired by the explosion of the charge contained | exceeds the desired amount. To effectthis, the
n the valve-chamber I at the beginning of the | governor is connected by its wheel ¢ and a 110
Intermediate outward stroke. It is obvious strap (shown in dotted lines in Figs. 1 and 9

45 that as the charge enters the cylinder through | at d’) with a pulley, @, fixed on the shaft V',
the check-valve I/ the latter must retain the | The engine may be further governed in its
charge in the cylinder and secure its com- movements by the devices used to reciprocate
pression upon the return of the piston, as is | the glide, the same consisting in an eccentric 115
necessary to obtain the best results from the. driving-pin operating upon an oscillating bell-

50 main charge, and that the charge remaining | crank and a rod, R, attached at one end to the

- 1n the valve-chamber L will be prevented by | slide C. Figs. 1 and 9 show these parts, O
the valve I/ from sharing in the compression | being the bell-crank; P, a radiusbar by which
of the main charge. The slide at the time of | its fulerum O’ is pivoted to the frame and re- 120
such explosion is in the position shown.in Fig. | stricted to a nearly horizontal movement ; Q,

55 12, with the induction-port J moved away | theeccentric pin pivoted tothehorizontal arm
from the passage m, so that no escape of the | of the crank O, and imparting to ita circular
gases from the valve-chamber is possible, ex- | motion, and R a connection Joined at its ends,
cept into the pocket N, which is closed at its | respectively, to the slide and the verticalarm 125
farther end by the slide-cover D. The con- | of the bell-crank. This arm is formed with a

6o tents of this valve-chamber are much more slot, R';.and the pin connecting the rod R to
readily ignited when thus retained at or near ‘the slotted arm can be clamped in any part of
atmospheric pressure when rich enough in | the slot by the nut », (shown i Fig. 9,) thus
gas, but may not be sufficiently rich without | securing a greater or less movement 1o the 130
the addition of more gas to compensate for | slide, as preferred. | ,

65 the lack of compression. Such a quota of gas | Fig. 11 shows a diagram of the various po-

~ 1s supplied by a piston, E, which is shown in- | sitions of the erank Onear the opposite ends of

serted in a bore, «, formed in the chest at the I the stroke, e representing the extreme opposite

ST e e ey, e, o




iy

10

15 |

- es5,169 3

—

—_n

positions of the eccentric driving-pin Q, and ¢ | the shorter movement of the shaft %, and the

the positions in which the said pin carries the_

slide to the opposite limits of its movement.
Tt will be seen from this diagram that as the
pin Q is turning its centers the slide must re-
main nearly stationary near the end of 1ts
stroke, and must then move very quickly
while the pin Q is moving from the point« to e.
The effect of this construction is to hold the
slide in the position shown in Fig. 3 just long
enough for the port J to supply the charge to
the chamber L and cylinder A, and to move

the slide quickly when carrying the light from

n 1O m.

The construction and mode of operating the.
exhaust-valve T is shown in Figs. 1, 4, and.9,

the same being seated in 2 passage, T', formed
inthe chest B beneath the chamber L, and con-

- nected with the eylinder-counterbore A’by a

20

o
s

 half the speed of the crank-shaft V' by gears
20

port, t. A discharge-pipe, T eonnects withthe
; ge-pipe, Ly

‘passage T" upon the opposite side ot the valve

T from the portt, and the valve 1s of disk

form, and is provided with a stem, ', which
extends out of the front end of the chest B to

engage with a reciprocating shaft or knocker,

w. . This shaft is mounted upon the side of the.
frame U in beatings j, and is operated Inter-

mittently by a cam, 8, which is rotated at one-

', which are fully shown in the plan in Fig.

9, but are merely indicated by dotted circles

 in PFig. 1, to avoid confusing the drawings.
~ The eam S is fully shown in Fig. 10, and is

40

45

formed with.two projections which open the
valve at opposite points in the stroke by
pressing upon a roller, s, pivoted in the end
of the reciprocating shaft or knocker«. The
projecting end of the stem ¢ is provided with

a collar, and a spiral spring, %, 1s placed upon
the stem to close the valve when opened by

the impulse of the knocker-shaft. The shaft
w is provided at the end in contact with the
stem ¢’ with a recessed disk, «', which 18 se-
cured to the shaft between a hub, «*, and a
nut, «*, so as to be readily turned by a han-

‘dle, u*. One of the projections npon the cam

is adjusted to open the exhaust-valve upon

the return of the operative piston A, and

thus permit the escape of the exhaust-gases
by the pipe T% and the other projection is

- adapted merely to open the valve T during the

SR

early part of the compression-stroke, to per-
mit the starting of the engine without too

‘oreat a resistance from the compressed gases.

To prevent this partial opening of the ex-
haust - valve during the regular automatic

working of the engine, the movements of the
reciprocating shaft are transferred to the |

 stem of the valve entirely by the recessed por-

60

tion of the disk ', the greater part of whose
face is flush with the end of the shaft and
adaptedtotransmit both the larger and shorter
movements of the shaft to the valve.

portion of the face of the disk 1s, however,
recessed or notched, as shown in the plan In
Fig. 9, and in the dotted outline of the camin
Fig. 5, the recess being of the same depth as

One ;

shaft therefore performs such movement with-

out producing any effect upon the valve T when
the disk « is turned as shown in Figs. 9 and
5. When starting the engine,the disk 1s oth-

erwise turned, and the valve opened, as de-

sired, to relieve the resistance to the piston
until tlie engine is in motion, when fthe disk
is turned as shown in the drawings, where 1t
is held in position by the friction of the hub
w?, or by aspring which may be ingerted with-
in the hub to press the disk toward the nut«’.
 Thecam-roller s is omittedin Fig. 1toavoid

confusion of the eccentriec pin Q and 1its con-
nection with the arm of the bell-crank O, as
the pin Q is shown formed on one of the gears

', whieh is concentric with the cam 5.
Tt is obvious that an eccentric could be

substituted for the pin Q, andthe strap there-

from be attached to the horizontal arm of the
bell-crank O, and that the slide could be op-

“erated by a direct connection to an eccentric
or crank, as in other gas-motors, without the
use of the bell-crank O, if its advantages be

foregone.

73

380

90

Tt is also obvious that .other means can be

used to lengthen and shorten the knocker-

shaft u—as, for instance, aright-and-left-hand’
nut applied to a divided part of the shatt be-

tween the bearings j, or a toggle-link connec-
tion between suech divided parts of the shatt.

In such case the end of the shait adjacent to

the stem t, would be placedin a line with the

stem, and would impinge uponit either once

or twice at each rotation of the cam, as the

95

T1OC

shaft was either shortened or lengthened by

any of the devices named or their equivalents.
The mode of operating an engine or motor
with the above-described construction 1s as

follows: The. piston A’ being placed at the

commencement of the inspiration stroke, the
port J would connect the chamber I, with the
oas and air supply M, nearly as shown in Kig.
3, which represents the slide at about the mid-

105,

TIO

dle of the said stroke. The forward move-

ment of the piston then fills the eylinder with

o mixed charge of air and gas, the proportion

of the latter. being regulated by a cock upon
the gas-pipefin the usual manner, and the
charge passing through the chamber L and

115

lifting the valve L’ to gain admission to the

cylinder, which it enters by a port or passage,
12 leading from above the valve L tangen-
tially to the edge of the counterbore A’. The

ontrance of the charge in a tangential direc-
tion, as indicated by the arrow p in Fig. 5, in-
duees a rotary motion in the gases as they en-

ter the cylinder, and secures a thorough and

uniforn admixture of the component parts of

the new charge, and also of the waste gases In

120

125

the eylinder with the said component parts.

At or before the end of the stroke the slide 18

moved to close the passage m, the advance of 130

the slide also returning the spring G’ from the
pressure of the lug g, and allowing the cut-off

plug G to elosethe port F¥, and thus preventany
leakage of gas into the air-passage M until the
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next inspiration-strolke.
the piston A’the check-valve I/ remains closed,
causing the desired compression in the main
cylinder, while the contents of the chamber 1,
are enriched with gas by meansof the plug E,
the continued movement of the slide in the
same direction operating the plug by the con-
tact of the lug 7’ with the nuts /. The slide, by
1ts further and final movement forward, brings
the lighting-pocket into communication with
the passage m, and ignites the contents of the
chamber L. The resulting explosion in the
valve-chamber L raises the valve I/ and ig-

-nites the contents of the eylinder A. At the

end of the operative stroke the cam S opens
the exhaust-valve T and permits the escape
of the waste gases, the small quantity remain-
ing 1n the counterbore A? being mixed with
the fresh charge when introduced by the port
175, as described above. During the exhaust-
stroke the slide returns quickly to itsrearward
position, having the passage m just in connec-
tion with the port J at the commencement of
a new inspiration-stroke, and simultaneously
operating the plugs G and E, so that they stand
nearly as shown in Iigs. 4 and 9. The parts
are then in position to receive a new charge,
and the operations are automatically repeated
by the rotation of the crank-shaft and its at-

tached cam and slide operating mechanism.

It 1s stated herein that the charge in the
valve-chamber is not under compression, mean-
Ing that the sameis not compressed by the re-
turn movement of the piston in the main cyl-
inder. Itisobvious, however, that the source
of gas-supply must provide the gasunder such
& pressure as 18 required to make it traverse
the supply -pipes, as, perhaps, a few inches
head ot water. The expression in the claims
relative to the freedom of the igniting-charge
trom compression is not therefore to De taken
Iiterally, but is strictly true as relates to any
compression equivalent to or derived from the
pressure in the main cylinder, or to any com-
pression above that under which the gas is sup-
piied to the inlet of the motor.

Having thus fully deseribed the nature of
our invention, we claim the same as follows:

1. The method herein described of operat-
Ing gas-motors, consisting in firing a com-

‘pressed cylinder-charge by the explosion of a

charge not under compression in a separate
valve-chambenr. |

2. The method herein described, consisting
1n firing a compressed cylinder-charge by the
explosion of a charge in a separate valve-
chamber not under compression, but contain-
ing a greater proportion of gas than the com-
pressed cylinder-charge. | | |
" 3. The method of mixing the component

parts of the cylinder’s charge with the Pro-

ducts of the former combustion by admitting
the cylinder’s charge tangentially to the hore
of the cylinder.

Upon the return of |

4. The method of enriching the igniting-
charge by the addition to it of gas during the
compression of the cylinder-charge. -

65

5. The combination, with the cylinder A, of .

the valve-chamber L, provided with valve 1.,
and the slide C, constructed and operated to
ignite the contents of the chamber L, as and
for the purpose set forth.

6. The combination of the eylinder A, cham-
ber L, valve I/, and their connecting-passages,
with the slide C, having the port J, and the
alr and gas ducts M and F® constructed and
operated substantially as set forth.

7. The combination, with the cylinder A,
chamber I, valve I/, and their connecting-
passages, of the slide O, constructed and op-
erated to supply the eylinder-charge through

the chamber I, and the bore «, gas-inlet I,

piston B, and means for operating the pistou,
substantially as and for the purpose set forth.
8. The combination, with the slide ¢ and
1ts port for leading the mixed air and gas to
the eylinder, of the gas-supply passage I¥,
the plug G, and means for operating the plug
lo prevent leakage from the passage I, sub-
stantially as shown and desceribed. =
9. The combination of the governor F?, case
I, and valve F, coustructed and operated sub-
stantially as described, with the slide ¢ and
cylinder A and suitable connecting-passages,

the wholeoperated substantially as and for the

purpose set forth. | -
10. The combination, with the exhaust-
valve T, of the reciprocating knocker u, ad-

Justable in the direction of its length while in

motion, and the double-throw cam », adapted
to open the valve and relieve the compression
when starting, substantially as hereia set forth.

11. The combination, with a reciprocating
device for operating the exhaust-valve, of a
double-throw cam, constructed and operated
substantially as deseribed, and the recessed
plate ', foradjusting the operation of the valve,
substantially as shown and deseribed.

12. The combination, with a reciprocating
shaft for operating the exhaust-valve, as de-
scribed, of a double-throw cam to reciprocate

the shaft, and a double-faced Lknocker to OpP-

erate the valve, substantially as shown and de-
scribed.

13. The combination, with the cylinder A,
slide O, and suitable passages for receiving
and supplying the charge to the cylinder A
of the bell-crank link and eccentric driver,
constructed and operated substantially as and
for the purpose set forth.

In testimony whereof we have hereunto set
our hands in the presence of two subscribing

witnesses. |
| JOHN A. SERRELL.
, GEORGE M. WARD:
Withesses: |

THOS. S. URANE,
W. I. D. CrRANE.
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