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L ThlS uwentlon relates to enﬂ*mes or motors
- which utilize gas, gasolene, naphtha or other |
hydrocarbon as the primary motive medium,
- sald gas or gaseous vapor being eombmed_
‘with air in proper pr oportions to produee an

R ‘bine by suitable igniting devices, wher eby'
the piston is given an initial impetus for driv-

Y

‘Unrrep States PATENT Orpice.

OF BEATRICE,
TO 8. 8. SIMS,

NEBRASKA ASSIGNOR OF ONL IIALI‘
OF SAME PLACE. -

o jGAS-ENGINE‘.-

| SPECIFIOATION formmg p&rt Of Letters Pa:tent N o 612 04'7 dated Octobe1 11 1898
Agphcatmn ﬁled May 26, 1897 Serial No, 638 300. | |

(Nn model) o

o azZZ w]wm it May CONCerm:

Be it known that I, LINCOLN II ”Y[ILLDN %)

T cﬂnzen of 1he Umted States, residing at Bea-
trice, in the county of Gage and State of Ne-
‘braska, have invented a new a,nd useful Gas-

Lnﬂ'me of Whlch the followmo* 153 ) 5p601ﬁ0a~

~ explosive mixture which is caused to com-

s

~ ing the machine or palt connected with the

" engine to be operated.

20

-.__:3_0

A 'The invention deals more partmul&rly Wlth_
- ~ that class of engines or motors which com-

bine two eyhnders placed tandem and hav-

ing their pistons connected so as to operate

in unison and governed by means of a bal-

- speci

L ~ ance-wheel, Whewby the engine is caused to
~ runsteady and uniform, accor dmg to the load

imposed thereon.

.+ Oneofthe prmelpal objects of the mventmn |
~ is the construction of an engine of the type. |
o ied which will admit Of a fly-wheel of
 comparatively small size and light-weight
being advantageously and successfully em-
SR 'ployed also, to obviate the use of cams and
- tripsfor actuatmw the valves controlling the

S ~ admission of the exploswe mixture to the en-
| ~ .gine and the exhausting of the spent gases

a3

after combustion, thereby reducing the fric-

- tion andthe number of working parts, so that
- the major part of the energy generated by
. the eﬂ.plosmn m%y be conver ted into ei’:‘feetu e
- work.
40 A further purpose, Of the 1mp10vement is to |
~ obviate the necessity of plowdmcv interme-
~ diate storage - chambers for receiving the
-~ charge Wthh is-subsequently exploded for
o iduvmfr the piston, and to utilize the piston

for this purpose, said piston being made hol-

- low and of an interior capacity approximat-
L jmfr the size of the chamber formed at the re-
~ceiving end of the cylinder, so as to contain
- and receive the explosive mixture upon the
- - 50 forward stroke of the piston, said charge |
~  being compressed slightly, due to the _Sllﬂ‘ht

r

|

L

‘same eharactms

variation of bpace between the interior of the

‘piston and the end chamber of the cylinder.

For a full understanding of the merits and -

advantages of the mventmn reference is to

55

be had to the accompanying drawings &nd |

the following deser Iption.

The impr ovement 18 Susceptlble of various
chanfres in the form, proportion, and the mi-

nor deta,lls of constr uction without departing

6o

from the principle or sacrificing any of the |

advantages thereof, and to a full disclosure of -

the 1nvent10n an adaptatlon thereof is shown
in the accompanying drawings, in which—

Figure 1 is-a side elevation of an engine or

motor of especial design embodying the vital -

features of this invention.

| Fig.2 is a longi-
| tudinal section thereof on a larger scale, an =

end p01t1011 being broken away. Fig. 3isa

plan view. Fig. i is a detail view,in trans-

70

verse section, _showmw the _dlspos1t1011 of the = -

parts compr ISllilﬁ‘ the igniter.

Fig. d isa de-

tail view of the means for opela,tlnﬂ' the ig-

niter.
havmcr the dlsk beaa ing a, series of eleetue

| tel mmals -
Conespondlnn* a,nd like pa1ts are 1efeued
to in the following description and indicated

' Fig. 6 is a detail view of the shaft :
75

in the several v1ews of the accompanying -

drawings by the same reference characters.
The engine or motor when in service or in.

position for effective work will be bolted or -

bolted to an intermediate cylinder 3.

otherwise secured to a base, foundation, or
support and camprises a bed whwh as shown |
is composed of two parts 1 and 2, which are
A com-
panion cylinder 4 is secured in any substan-

tial manner to the outer end of the partland _

is in line with the cylinder 3, the pistons 5

and 6 being connected tog ethel by a rod 7,

go

opemtmn* thl ough stutfin D'-boxes in the oppos-
ing or contwuous ends of the tandem cylin-

ders

The eyhndel sand pistons aresimilarly

constructed, and a detailed description of one

set will be sufﬁelent for a clear understand-
ing of both, like parts being desig nated by the
| Hach cylmder has one or
more annular spaces in its walls for the cir-

95

culation of air, water, or other medmm where-

by the eyhndel is kept cool when the engine
At an intermediate pomt a -

is in operation.
passage 8 1s formed in a side of the cylinder,

100
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‘the ends of the passage being deﬂeeted and
~ communicating with the 1111161101 of the cyl-
“inderat points spacedam oper distance apart,

[O

so as to provide for the exhausting of the_

charge from the piston into the cyhndel prior
to compressing and exploding the same. The

exhaust-pipe 9 communicates with the cylin-
der at an intermediate point, the outlet being
‘a series of openings, wheleby the portion in-

termediate of the openings forms a support

- for the packing-rings surrounding the piston

and by means of which a tight: ;jomt is se-
The

cured between the piston and cylmde1

~ supply-pipe 10 has branches which commu-

20

the charge upon the 1etmn stl oke of the |
| plston |
‘The pistons are hollow and ale of a size so
.tha,t their interior capacity approximates the
space or chamber at the receiving end of a
- eylinder, whereby upon the forwar d stroke of

nicate with the inner or opposing ends of the |

cylinders, each branch having a check-valve

11, which 1s adapted to open toward the re- | ing the circuit and producing the spark.

spring 25, secured at one end to a bracket

spectwe and contiguous cylinders, so as to

“admit of the e‘cploswe mixvure passing from
the supply-pipe into the cylinders, and which

close antomatically to prevent the escape of

the piston the confined mixture will pass from

the receiving end of the cylinderinto the pis-
ton and be st01 ed therein until the piston

1 is effected. A rod 27 extends from each arm

reaches a proper position in its forward stroke,

 when the confined char oe will _escape from

35

the piston through the passage 8
of the eylinder contalnmﬂ‘ the igniter and in

‘which the gas 1s compr essed and exploded for

generating power which is expended for driv-

- ing the machine or part to be operated in the

usual way..

- A port 12 1s prowded in a Slde of each p1s--- :
‘ton at a point to register with the end of the

passage S remote from the igniter or explo-
sion chamber, whereby the cha,lﬂe confined

in the piston may pass therefrom mound the

_5_5

~anigniter, the same consisting of a sleeve 14

piston into the explosion-chamber through
the sald passage 3, as clearly indicated to the
left in Fig. 2. A valve 13 controls an inlet
at the end of the piston facing the receiving
end of the cylinder, and this valve opens in-
wardly with respect to the piston, so as to

admit of the gaseous mixture passing readily
~ therein When the piston is driven forward
‘under the influence of the expanding gases
‘due to explosion and combustion, thereby
‘charging the piston with a pmper'quanmty

of explosn e mixture to be subsequently util-
ized for generating power.

At the outer eudfs of the eyhndms is placed

fitted 111130 an opening in the su‘le ot the cyl-

“inder and receiving a shaft 15, which is jour-
~-naled therein, f;aad shaft. belnn" provided at-

- its inner end with a disk 16, bearmg a series

~ of blocks or projections 17, which constitute
‘a set of electric terminals.

‘A ecollar 18 is se-
cured to the outer end of the shaft 15 and is

formed with a series of teeth 19 correspond-

mﬂ* in numbel With the eleetl ic ter mmals 17,

S into the end--

q‘

ing therein, and this pin 2

~duce the spark.

cylinder.

612’,04“7- |

and upon this collar 18 is mounted an oscil-

lating arm 20, having a pawl 21 to engage
| with the teeth 19, Whereby the shaft 15 18
turned a distance to bring an electric termi-
nal into proper position fm pmducmﬂ' the
-__spalk at the proper time to e

Tect a combin-
ing of the cmnbust1ble mixture confined with-
in ‘nhe explosion-chamber of the cylinder in
condition for action.

75
A pin or shaft 22is
journaled in a sleeve 23 electr 1cally insulated

from the Ccy linder and mounted in an open- .

inner end Wlth a cross-bar 24, forming the
other electric terminal and W]JlCh 18 ad;usted

20, p10v1ded on each cylinder, has its oppo—-

Slte end slidingly connected with the pinor
shaft 22, so as to hold the latter in proper po- - .

sition and yet admit of its turning slightly to

1 permit the electric terminals 17 and 24 to g
come into contact to complete the circuit and

separate to break the said circuit and pro-

22 is provided at its

36 o

so that one end will make electrical connee- '
tion with the terminals 17, thereby complet- -
A

90

The electrodes will be con~
‘nected in any suitable manner with a battery
or other device for generating an electric o3 -

current, whereby the ignition “of the com-

bustible energizing fluid or motive medium

20 and is adapted to be engaged by a tappet i

28, projecting from the moss-head 29, ap-

phed to the piston-rod 7 at a point interme-

diate of the cylinders, so as to rock the arms
20 upon the collars 18 and turn the shaft 15 =

100

to successively bring the electric terminals

17 into engagement with the electrode 24,

rupted.

The crank- shaft 30 is p10v1ded W1th a bal-

~ance-wheel 31 and has its crank connected
| by a pitman 32 with the cross-head 33, to
which the eross-head 29 is connected by means

of rods 34, exterior toand upon opposite sides

of the. Gyhndel 3, thereby distributing the

strain equally upon opposite sides of the cyl-

inders and causing the parts to wear equa,lly

and the engine to run steady. When one pis-

115

ton, as 6, is moving toward the explosion end

of the cylinder isreceiving a charge from the

supply-pipe 10 through 1tb valve~contmlled |

of ltS cyhnder the opposite or receiving end

I20

| branch, and when the. piston 6 has reached a

proper Poswmn atits return strokethe igniter N
is actuated and the spark passes and CcoIm-

| bines the gases confined in the explosion end

of the eylmder thereby driving the piston 6
forward or toward the receiving end of ifs

During the forward Stmk:e of the

‘piston-6-its valve 13-opens-and-the g
| mixture received in the end of the eylmdel
~opposite the explosion-chamber passes into

130

| the piston and is compressed by reason of the
| varlation in capacity between the space with-

in the piston and the chamber formed at the
| receiving end of the eylinder when the piston ~

10y
whereby the cir cuit is completed and mter- o |

110 -



~explosion.

is at the limit of its stroke just prior to the

o ward by the force of the e*{ploslon the piston

'5 connected therewith, is advanced toward

‘the explosion end of its cylinder and com-

presses the gas received therein from the pis-
‘ton 5, as it must be remembered that when

N the p1ston 5 18 at the limit of its stroke to-

o ~ward the receiving end of the cylinder its
“port 12 registers with the passage 8, thereby

10

e p10V1d111D‘ tor the escape of the chawe con-

fined in the piston 5into the etploswn end of
‘the cylinder containing the said piston 5.

-~ When the said piston 5 adv&nces toward the
‘explosion end of its cylinder, the e*ﬂlaus’o-pmt
or series of openings comprising the same is

~ closed and the port 12 and passage 8 are

~ brought out of register, and as the piston ad-

~ vances the explosive mixture is compressed

= 20

‘until when the piston is at or near the end of
1its stroke the spark passes and the explosion

takes place, thereby driving the piston 5 in

‘the opposite direction, when the operatlon
';]ust described is repeated |

Having thus described the mirentlon What

18 clalmed as new is—

1. Inagasorhydrocarbon en ﬂ‘me, the com-

o fb11mt10n of a eylinder having a passage com-
- municating interiorly ther ew1th at different

points in its length, and a hollow piston hav-

-~ ingavalve-contr olled inlet for the admission
- of the gaseous mixture, which is compressed
o vlthm the piston durmn' its forward stroke,

3

: and having a port to I'eﬂ‘l‘?,tel with one end of
the afomsald passage when the piston reaches
‘the limit of its forward stroke and just prior

to moving back, whereby the compressed gas-
. eous 11112{131116 passes from the piston into Lhe
- front end of the eylinder and is further com-

: 4{5

pressed by the return stroke of the sald plb—

" ‘ton, substantially as set forth.
o 2. In a gas or hydrocarbon engine, the com-

~bination of 2 cylinder having a passage com-

RERNS ‘municating interiorly therewith at different

45

points in ifs length, a hollow piston having
packing-rings at or near 1ts ends and a port

o ‘between ‘the paekmﬂ*—lmws to register with

o one end of the aforesaid passage when the |
- piston is at the limit of its forward stroke,
and a valve-controlled inlet at the rear end

50
~ of the piston opening automa,twally for the

R _&dmlﬁaSlOﬂ of the gaseous mixture intothe pis-
- tonduringits forwm d strokeand closing when

o -the 1’)01tof the plston registers with the afozl e-

612,047

When the piston 6 is driven for-.

e

as set forth.

3. Agasor hych ocmbon engine comprising
6o
communicating inter lorly theleW1th at differ- - -

companion cylinders, each havmcr a passage

' deseubed passawe theleby ELdlIllttlHU" of Lhe 55 _;
compressed mixture passing from the piston.
tothe front end of the cyhndel substantlally -

entpointsin 1tslenﬂ'th and having an exhaust o
intermediate of 1133 ends, hollow pistons con-

nected to operate 51m111ta,neously and in op-

posite directions with respect to their cylin-
ders, each having a port in its side to regis-

ter Wlbh an end of the passage of its cyhndel
‘and provided with a valve-controlled inlet
for the admission of the gaseous mixture into
‘the piston and its s1mu1tane0us eomplessmn.

during the forward stroke of the piston, said

mixture passing into the front end of the cyl-

inder when the piston is at the limit of its

forward stroke, and a supply -pipe having
75 -

valve- eontlolled branches in eommumcatwn
with the inner or rear ends of the cylinders,
substantially as set forth.

~ 4. 'I'he herein-described gas or hydrocar-

bon engine, comprising cyhndels having a
30

tandem aua,nn'ement and each havmfrapas-

sage eommumcatmw inter lorly therewith at

its ends and at dlﬂfelent points in ifs length,

an exhaust-pipe communicating with the cyl- |

inders at an intermediate point, hollow pis-

tons connected to operate simultaneously and

in opposite directions, each having a port to -
register with an end of the afmesmd passage

of its eylinder, and having a valve-controlled .

upon the bed of the enﬂ'me and having ¢on-

‘nection with the clank-slmft a second cross-
head connected to the piston- rod intermediate
of the cylinders, side rods connecting the
cross-heads, igniters in the outer ends of the -

cylinders, 1ods having connection with the

igniters and a,da,pted to be alternately en-

.1nlet at 1ts rear end a eloss-head mounted _5 -

70_:...:_:

g an*ed by the cross-head secured to the piston-

10d and a supply pipe having valve-con-

tr olled branches in. commmnea,tlon with the

inner ends of the cylmdels substantlally as

set -forth.

In testlmony that I Cldlm the foreﬂ'omw 'as'

LINOOLN II MILLEN.

| WVl_tnesses:_ S
A. 'ALLE;L':.,-' '
S, D, DIMS.

. - .
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