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o aZZ whom it may Concermn :

Be it known that 1, HiraM S. M'AMM a eltl- |
zen of the United States residing in Paﬂ:'ls in.

- the Republic of ance have 111V@11tec1 cer

‘tain new and useful Improvements in Gas-En-

gines, of which the following is a full, clear,
“and exact deseription, reference being "had 130
the drawings aeeompanwnn and formm o apart

- 0f the same.

‘o

My invention relates to sas-engines in WhlGh
a charge of gas and air mixed in definite pro-
portlons is forced into aworking -cylmder and

ignited at each stroke of a plston that 1s im-

. pelled by the combustion or explosion of said

I5

- gines, whereby their cost 18 1"6(111(36(1 and their

20

- lar section through the 1)1]10“ -blocks.
represents one of the cylinder- -heads 1 elevm- 1

- 3©

35

mixture; and the objects of the invention are
chiefly £0 improve the construction of said en-

operation rendered more efﬁclent &te%dy; and
economical.

‘In the drawings, where thesé 1mprovements

are illustrated in an engine constructed in ac-
cordance with my 111?@11131011 Figure 1 18 a plan
view of an engine- complete the eccentrie, fly-

“wheel, and deviees acting as a governor being
25

shi own in section. Iig. 2 18 a 10110 itudinal cen-

tral section of the same; Fig. 3, a transverse

section on the line y y of Fw. 2; I‘lﬂ 4, ‘LSlllll-_
Fig.

tion. Fig. 6is aview in elevation of the other
cylinder-head and the apparatus connected

therewith for 111t1 oducing and exploding the

7 is a horizontal central section

oases. Fig.
Fig. 8 is a view, partly in sec-

of the same.

tion, of & porhon of the gas- 10111’(] ng mechan-.

ism.  Fig. 918 a Sechon of ‘the cross-head on
the line z z of Fig. 2; Fig. 10, a section of a
detail of 11’1@011%1118111 1&11911 on line z of Fig.
2.

portmn of the appanr: atus constituting a gas-

pump; Fig. 11* a diagrammatic illustration of

an eeeentlm meeh&nlsm designed for operat-
ing the pump; Fig. 12, a view in elevation of
the eccentric and 1'0(1 employed in connection
with the gas-exploding devices. Iig.

side view of the fly-wheel, with governing
~ mechanism connected therey Vlﬂl and Ifig. 13&
 views of the ]_Jlston ]'111;:;,5 ot ‘rhe mam m;lmder
~and gas-pump.* |
In all the figures Slmﬂar letters of 1'efel ence
mdlca;te correspondmﬂ parts.

Fig. 1118 a vlew partly in section, of the

13 18 a

B

The letter A designates the main Cylindér of
theengine. Ar omld itisajacket, A’, castinde-
pendently and applied in any pr()per manner.’

Pipes «, for the introduction, and &', for the es- % 5

cape, of water are connected Wlth the jacket, as
Shown

taining an exhaust-valve, B, conical in shape,
ﬁndprowdedwrrh‘18136111 . Thisstem ewitends
through an exhaust-chamber, m, md IS sur-
rounded by a stout spiral spring, m/, that acts
to keep the exhaust-valve. c]osed Connected
also to the plate B, and 0011111111111(3‘112111% with

I.Lhe interior of ‘the cyhllde]' A by a passage,

m”, is a gas-pump, illustrated in. section in
1110 11, where M designates a-cylinder se-
cured to the plate B; M’ o piston working
therein; C, a piston- 1‘*0d fmd C’ a stout spring

.l conneeted ‘therewith mld operating to draw

the plston out. A pipe, ¢, GOIlt"Ll]llllﬂ double

valve ¢/, communicates with the passage m’”.
The mhfe ¢ has a stem, upon which are fixed

upper and lower eonlml valves that rest in
proper seats. A pipe, ¢, from a gas-tank en-
ters the pipe ¢ between the upper and lower

“valves, and the lower end of the pipe ¢ 1s open

to the air. A valve, N, with a long stem ex-
tending thr ounh a nlal\d in the plate B, closes
the opening ()t passage m” into the interior of

cylinder A.” A spring,

and acts to ]aeep it firmly on its seat, and a
metal cap, n', 18 c,et over the stem to 1)1 event
]E“'i;]x.ﬂﬂle. .

For intr oduoiuﬂ £l ﬂa,me“mm the cylinder:
the following devices are employed: A chim-

| ney, D, eonatmeted for maintaining a draft of
| air, is attached to or forms part of a suitable

CdSIl] , ), on the head B. Through the case
D wor Ls & slide, L, through w 111011 are for med
the opening E and the small passages e €.

The chimmey D opens into-the space contain-

ing the slide E, and an opening, f, is formed
in the casing ]) directly opposite. A gas- Jet
d, e\tend%mto the chimney D. Ap&ssqc-e d,
]eads from the interior of the eylinder A to

the space containing the slide E, and a small
chamber;

€’ with an 011)6111110 that registers
with the passfw es e €, 1s formed on the OPpPo-
site side of the slide. . The operation of these
parts 1?1]1 be her em&fter described.

The op-

 The eylinder A isclosed atthe rear by _'
aplate, B ;through which extendsa passage con-

60 .

70 °
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, is secured around -
the projecting end of 1he stem of the valve N

95

100




10
‘them in i1ts normal movement. o

~ The piston-rod p is joined by a cross-head

. to the connecting-rod F. This eross-head. is

j':1_5

© 35
40
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- the frame £ that it will be moved by it. The

50

- gas, as will presently appear, for as long as

60

- posite end of the eylinder A to that closed by
- the plate B enters an air-chamber, O. 'The
piston-rod p of the piston P works through a

~end of the chamber O around the stuffing-box.
- Through the eylinder A are formed a number

place by a bolt and ring, g. The purpose of
- this 1s to tighten up the cross-head slide when
~ necessary, this being effected by removing and

- {iling down the ring g, so that the wedge may
~be brought farther into the cross-head. The
~ manner to a crank-shaft, ¥, journaled in pil-
low-blocks g’ 9. '

‘extends a rod, R/, to the slide E, by means of |

~pillow-blocks. On one end is fixed an arm,
&y earrying a roller, H, and on the other isan |
arm, H’, connected to the piston-rod C of the
~gas-pump. A flat spring, I, bears on the in- |

- H always in proper position. _ -
~On the end of the crank-shaft I’ is the fly-
‘wheel S, with which are combined a collar, 7, |
- provided with a cam, %/, and regulating de-
- vices, the. essential portions of which are as
follows: A weight, S, is secured by a flexible

~whereit will be met by the cross-head near the

——

Pl

stuting-box, p’, in the end of this chamber.
T'wo or more valves, f/, of the common kind
known as ‘‘ organ-valves,’”’ are provided inthe

of perforations, o o, at such a distance from
the end that the piston P may pass beyond !

provided with 4, wedge-shaped gib, 77, heldin -

connecting-rod F is connected in the usual

- On the shaft ¥ is an eccentric, R, from which |

which the slide I is reciprocated in unison |
with the movement of the piston. A

G 18 a rock-shaft passing through one of the {

ner end of the rock-shaft and keeps the roller .

plate, s, near the inner surface of the rim of
the fiy-wheel S, as shown in Fig. 1. Anarm,

§', extends fromthe weight and presses on one |
end of a frame or lever, k, pivoted tothe hub
of the fly-wheel. A stout spring, ¥/, clamped
to one of the spokes of the fly-wheel, bears on
the opposite end of the frame k. A pin, K,
screwed into the collar 2, is so connected with

action of these devices depends on centrifugal
force. In case the engine runs too fast the
welght tends to occupy a position nearer the
rim of the fly-wheel. This depresses the end
of the frame £ with which.-arm ¢ is in contact,
and as a result pin K is moved outward. By i
this means the collar % is shifted so that cam
A" will pass by the roller H. This is taken ad-
vantage of in regulating the action of the en-
gine by the frequency of the discharges of

the engine is running too fast the explosions
will not oceur, owing to the inactivity at such -
times of the gas-pump.

Under the cross-head slide, and at a point

end ot every stroke, is a pivoted lever, T, the
lower end of which is connected by a rod, ¢,
with a rod, T", working through a tube, ¢, that |

stem d. The spring ¢”, it will be observed,

1snecessarily much weakerthan spring m'.
~In the plate B, and leading from the inte-
‘rior of the cylinder A, is a safety-valve con-
sisting of a conical valve, 7, with a very stout
spring ifor maintaining it closed, and a screw,

I/, for adjusting the spring. .

- The parts which have now been described
are preferably mounted on a stout base, the

€l 30
reference to Figs. 2 and 3, where L designates

construction of which will be understood by

the basge. The superposed portions may be

Ppasses through the air-chamber O.:~ Nut-locks
are employed at each end of tube ¢’ to secure a
tight joint, and a spring, ¢, around the rod t
1o keep it 1n contact with the end of the valve-

70

75

cast independently; or the air-chamber QO and

which each of the features comprising parts
of my invention are designed to perform. -

The pipe ¢"and jet d having been connected

- pillow-blocks may be casttogether. Theseare,
“however, matters not directly affecting the in-
~vention.  Having, however, deseribed the me-
~chanieal construction of the parts composing -
the engine, I will now describe the operation
of the same, pointing out the special functions

with a suitable gas-supply and the latter ig- =

‘nited, the engine is then turned forward by

hand one turn. By so doing, the cam 4/, op-

“erating on the roller H, imparts motion to the

rock-shaft, drives forward the piston of the

95 |

‘gas-pump, and forces the mixture of gas and
‘air contained in the pump through the valve

N, which the pressure lifts off its seat. Mean-
while the movement of the piston P compresses

100

the air and gas in cylinder A. As the engine

turns once and the piston reaches its farthest
point in the cylinder A the slide I is brought

by the eccentric R into a position where the
flame enters the cylinder through passage d’
and explodesthe charge. Theexplosion drives
the piston P forward and compresses the air
in the chamber O.  When the piston is with-
in perhaps an inch of the end of the outstroke,
the cross-head encounters the upper end of le-

105

110

ver T, which opens the exhaust-valve B" and

allows the exploded gases to escape.  The pis-
ton P, as it travels forward, then passes the
perforations o o, through which the air ecom-
pressed in chamber O at once rushes, and,
expanding, drives all of the exploded gases out
through the exhaust-valve B/, filling the cyl-
inder again with pure air. The expansion of
the air from the heat will increase its volume
suificrently to cause it to rather more than fill

| the cylinder, so that it will not only drive all

the exploded gases before it, but a little of the
alr 1tself will pass through the exharist-valve
B’. - On the return-stroke the piston P passes
the periforations o o and draws into chamber

1 O a fresh supply of air through the valves 7.

Adter it passes the holes o o the exhaust-valve
B’ is closed, and at this moment, the cam » be-
ing brought into contact with the roller H,
the pump is set in operation for supplying its
second charge. '

115

120

125

130
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It will be obsgerved that the passage through
whlch ga§ is drawn into the, cyhnder of the
gas-pump contains the double valve ¢; or it
may have two independent valves.
case, if the amount of gas introduced by pipe

¢ be sufficient to fill the cylinder M, little or
__110 alr will be drawn in along with 1t

Inas-
much, however, as the presence of some air is
deSIr&ble the gas-supply is shut off just suffi-
ctently to ca use the requisite proportion of air
to be drawn in. The introduction of- gas, the

compression of air, and the etploqmn follow_
one another in such quick succession that the
oas has scarcely time to thoroughly mix with
There will therefore be alayer of gas.
and air at one end of the eylinder and a layer |

the Q1.

of pure air at the other at the instant of the ex-
plosion.

cumstances, .for oa ‘which would produce an
explosion when occupying only one-third of
the space in the cylinder A, when the piston is

‘in the position shown in I‘]ﬂ 2 would not ex-

- plode at all if it were mixed with ’t]l the air

25

35

45

in the cylinder.

In the deviees for introducing the ﬂame mto

the cylinder the action is as follows: “When,

after an explosion, the slide E is thrown hack
by the eccentric R, the passage e passes by
the opening in the ﬂas chamber ¢”, where un-
exploded gas under pressure is contained. A
portion of thls oas enters the forward part of
the space L' in the slide. - Instantly afterward
the space E' coincides Wlth the opening 7
and that to the chimney, and the nunexploded
gas is drawn out by the dmft in- the chimney
D. As the gas ﬂowcs out, too, it 1s ignited at
the moment when the sli de is drawn forwm'd.
The gas in the main cylinder is. at this time

under pressure, so that when the passage e
passes before the opening into the gas-cham-

ber ¢’ gas is forced into the latter. A Por-
tion of thisis nnmedmt ely after foreced through
the passage ¢ into the space F, so that there

will be no danger of the flame i in the space be-

coming ettnwmqhe(l A further advantage

~arising from ‘rhlq constructionis thatthe press-

50

ureinthe space ' israised by this extra charge
of gas, so that when it 1s opened into the pas-
sage d’ the inrush of gas i1s not so sharp.

Tt will be observed ‘rhab the space between

~ the two openings e and ¢ is greater than the

35

60

-_dlamete] of the opening into the gas-chamber
¢, so that when the chamber is Open to one it.

18 (*losed to the other. A groove may be cut
in the slide 18, if so desir ed or found 1eces-

sary, by means of which gas is brought from
the cylinder A to the space E" at the moment

when the latter coincides with the opening 7.
A special advantage is secured by entirely
surrounding theé end of the eylinder ‘A by the
air-chamber O, as by this means a complete
ring of perforations o o may be made in the
cylinder. Thus it is possible to completely
clear the cylinder of exploded gases during
the time that the engine is ]l]‘l]x]llﬂ only one-
twelfth part of :1t<. stroke. -

In elther |

A saving is effected by this, asmaller.
“quantity of gas bemﬂ required nnder the cir-

|

- lllﬂ'S

T

respectively,
for oper ati(m

In Fl

the center of the shaft and from points on the
connecting-rod show the action of the engine

by_indicatingat what points in the stroke the
various operations occur, and in Fig. 11* the

action of the governing mechanism is illus-
trated, the figure bein

‘sentation of the cam A" and the various posi-

tions occupied by the roller H with respect to

the rock-shatt, which it operates to turn. |
On the plcston I are the rings v, three 1n
number.

They are of cast-iron, “and should be
‘rhree»Sl‘scteenthS of an inch thick on one side
and one-sixteenth on the other. They should
be turned one-eighth of an inch larger than
the cylinder, div ided at their thinnest points
and lapped toa ether, as shown i1n the draw-
On the 1)]St0]1 M’ are similar rings, ex-
cept that they are thinner and smaller in pro-
portion. The pistons thus made are very
durable and strong. In order to maintain
lubrication within the main cylinder, o1l may

“be introduced along with the gas {Lnd Qlr.

T have now descrlbed an engine constructed

9 the dotted lines radmtmg from

70

o a diagrammatic repre-

75

30

-----

QO

in accordance with my invention and pointed

out the mode of operation of the several parts
composing the same. Those parts not here-
in claimed, but constituting portions of my in-

vention, wﬂl be made the subjeet-matter of

another application.
What, however, I now claim,
secure by Letters Patent, 18—

1. In a gas-engine, the combination, with

the WOl‘Llllﬂ—eyllllde] of an air-compr essmn‘
chamber,

and & pump connected to an air
and gas supply? the compression-chamber and
force-pump communicating with the cylinder
through independent passages located at the
forward and rear portions of the eylinder,
and constructed and arranged

substantially in the manner
herein set fox th.

2. The combination, with thewor Llnﬂ -cylin-

der and piston of a g,afs engine, ot passages for
the admission ot aitr, located in the forward
portion of said Oﬂmder a cylinder-head con-
taining ah exhaust-valve operated by the move-
ment of the piston, and a pump connected
with an air and gas qupplv and communicating
with the ey]mde through thehmd as and fm*
the purpose set forth.

3. The combination, in a gas-engine, with a

cylinder open at one end and a reciprocating
piston, of a pump for foreing gas intothe cylin-
der behind the piston, a deviee for exploding
the gas, and an air-chamber communicating
wmh the cylinder through its open end, and

-through perforations formed through the eyl-

inder near that end, hub&t'mt]‘l]]v as herein-
before described. | |
4. In a gas-engine, the 001111}111f111011 with
the cylinder and piston, and means for* 1&111’[-
ing and expelling the gases within the same,
of a cylinder and spring-piston 00115‘[1’(111111&
a force-pump,

the main piston, and a cam carried thereby,
and arranged to operate the piston of thetorce-

and desire to

a crank-shaft connected- 'Wlﬂl

T

95

100

105

110

'1.15'

120
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~of air and gas and forcing the same into the

L5

20

25

'pwoted lever, one end ot which lies in thé
path of the plston or cross-head of the engine,

279,657

pump in substmntmlly the manner descmbed | ber O, of relatively large size and surrounding

5. The combination, with the cylinder of a
gas-engine, of an ethmst valve opening in-
Ward a sprmo for holding the same closed, a

and connections, as’ described, by means of
which the movement of the lever 1s caused to
open the exhaust, substantially in the manner
described. | | |

6. The combination, with the cylinder head
B, of a pump constructed for mixing charges

cylinder, the (301'111111111103,‘[]11ﬂ passage and self-
closing valve N, igniting d&VlGG‘% fmd ail ex-
haust- valv B, 'all as set forth. - c

7. The 1&111‘51110 mechanism consisting of the
chambered slide E, in combination with the
head B, having pa&saﬂe d’ and air-vent f, the
chlmney D, and gas<jet d, all as set forth.

S. The combination of the slide L, contam-
ing the space or chamber E and pasqaﬂes e ¢,
with the head B, having passage d', air- vent
/, the gas- 0]111111)(,1 e’ ﬂle chimney D, and the
gas-jet d.

9. The combination, with the cylinder A,

closed by a Spring,
purpose set forth.

hzwmu the pelfom‘[lons 0.0, of the air-cham- |-

the end of the’ cylmder substantially as and
for the purpose set forth.

10. The combination, with the cross-head in
a gas-engine of the kind described, of the piv-

oted lever 'L, the connecting -rod z‘ the sliding

rod T, spr 11:10* t’, and the exhaust-valve B"
substantially as and for the

11.. The combmatlon wﬂzh the crank- Shaft
of the Shlftllw-caan h the roller H and. 1‘00]{-
shaft &, the plston rod C, spring C, and pump-

cy]mdel M, these parts bemﬂ eonstmeted and

arranged for operation 311bstmltmlly in the

manner set forth.

12. The combination, with the shaft and fly-
wheel, the shifting- cam i/, the pivoted frame
k, the. spring &/, and hing ed and weighted arm
S" of the rock-shaft G-and foree- -pump connect-
ed therewith, as described.

In testimony whereof I have hereunto set
my hand this 21st day of September, 1882.

HIRAM S. MAXINM.
Witnesses:

RoBT. M. HOOPER,
JOSEPH S. J. E-'_x_Tcw.r

3‘3'.
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