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Fig.10 is a section on liney y of Kig. 9.
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"Unrrep States PaTent OFFICE.

BARTON I. COFFEY, OF PHILADELPHIA, PENNSYLVANIA.

GAS-ENGINE.

SPECIFICATION iorming part of Letters Patent No. 446,851, dated Februa,ry 24, 1891.
Apphca,twn filed Ja,nu&ry 27, 1890. Ranewed December 1,1890, Serial No, 373,128, (No modsl.)

To all whom it may concern:

Be 1t known that I, BArTON II. COFFEY, of
the city and county of Philadelphia, State of
PennS3 Ivania, have invented a new and use-

ful Improved Gas—Enﬂme, of which the fol-

lowing is a true and exact descnptlon refer-

ence hemn' had to the accompanying draw-

mngs, whlch form a part of this spemﬁeatwn
My invention relates to the construection of
gas-engines, and has forits object to simplify
fmd improve the constr uetlon and oper atwn
of the same,. |
The nature of my improvements will best
be understood as described in ‘connection
with 1he drawings in which they are illus-
trated, and the novel features which I desire

to proteot by Letters Patent are hereinafter

pointed out in the claims.

In the drawings, which represent a gas-en-
gine constr ueted with my 11np10vemeuts Fig-
ure 11s a side elevation showing the cy 1111(161:'
and 1ts valves in section. I‘w' 2 is an end
elevation of the cylinder end of the engine.

Kig. 3 is an elevation of the other end of the
Fig. 4 is a view of the guiding-pivot

engine.
Shaft and 1ts connections, taken on the line
w 1w of Fig. 1. Fig. 5 is a face view of a fly-
wheel, bhowmg a governor and 1ts connection
Fig. 6 is a side
view of the same parts. Figs. 7 and 8 show
details. Fig. 91is a plan of the end plate ot
the evhnder showing the ports formed in it.
Fig.
111 18 a plan view of the inner face of the V.-;lee
acting on the end plate; and Figs. 12 and 13
are dmbrams illustrating the actlon of the

engine in two positions of the ”‘llldl"lﬂ‘-prOt
shaft

A is the frame of the enf}*me B, the eylin-
der; C, the trunk-piston; O’ the pin by which

it 1s conneeted with the eonnectmn‘-md (x.

45

50

D is the end plate of the (:,ylmder Iy, the

valve-plate, having a circular rack B’ formed
on its outer rim; F’, a shaft which actuates
the valve E by means of the gear-wheel I¥ en-
gaging rack E 104

Th ere are novel features in conn eetlon with
the valve and valve-ports shown which I will
describe hereinaffer; but I may here state
that my principal novel feature which I am

about to describe canbe employed in connec-

tion Wlﬂl any convenient; v&lve system.

| pletmw the cycle.

K is the main shaft of the engine; I’ I’,

crank-arms secured to said sh‘lfr and I the

crank-pin.

J’is a pivot, plefel ably made adjustable or
movable, for reasons which I will state, and
H is a link of substantially triangular form
and provided with a slot I1’; which may be
straight, as shown, or, if desired, may have a
curved outline. This link is pivoted to the
crank-pin I,as shown, and to the connecting-

{ rod G at /i, and also to the ogdiding-pivot J’

by means of its slot 1T/, the connection being
made in the plan shown by means of a block
J sliding in slot I’ and turning on pivot J’.
The effect of this combination of the connect-
ing-rod, crank-shaft, guiding-pivot, and slot-
ted link upon the motion of the piston isshown

in the diagrams 12 and 13, the piston making

two str oLes for each 1ev01ut10n of the shaft

and an explosion occurring for each revolu-
tion. For instance, in the diagrams X,1 2 34
indicate the different extreme positions of

! the piston during each revolution of the main
shaft; Y,1254 the cor responding positions of

the pwob h at the end of the connecting-rod
G, and Z, 1 2 3 4 the 0011*65p011d1n positions
of the emnk-pm I, while the position of the
ouiding-pivot isindicated in Fig. 12 atw and
in Fig. 13 at «’. As the crank-pin mm"es
from 1 to 2, the piston moves from 1 to 2

sucking in the charge of gasand air.
pin moves from 2 to 3, the piston moves back
to 3, compressing the char ge. Theexplosion

then oceurs, fominﬂ'the piston to 4 and im-.

pellluﬂ the crank-pin from 3 to 4, and the ro-

tation of the crank-pin from the piston back

to 1, expelling the burned charge and com-
The curve deqcubed by
the end of the connecting-r odisindicated atY.

My device of the slotted link and its con-
nection with the connecting-rod, erank, and

cguide-pivot 18, 1 believe, entirely new, and 1t
is a simpler and more convenient device for
accomplishing the desired movements of the
piston than any with which I am familiar,
besides giving a capacity for regulating and
altering the operation of the engine by mak-
ing the guide-pivotadjustable. Forinstance,
referring to Figs. 12 and 13, by making the

As the .,
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outward stroke of the piston which draws in |
the charge is longer than when the pivot is at
uwandthe compression-stroke correspondingly
altered.  This adjustability of the guide-
pivot is another important feature of my in-
vention. | |

Ly connecting a governor with a movable
guide-pivot by mechanism which will cause
the said pivot to change its position as the
load on the engine varies, I am enabled to
regulate and govern the engine in the most
cffective way—thatis, to shorten the suection-
stroke as the load falls and lengthen it as it
Increases, and this also is an important fea-
ture of my invention.

Referring again to the drawings, I will de-
seribe the mechanism there shown for ad-
justing the guiding-pivot and for actuating

1t by the governor, the construction shown be-
ing, Ibelieve, well adapted forits purpose, but
being capable of almost indefinite change and
modification in its details of construection.
The guide-pivot J’ is formed as a shaft on
which thesliding block J can turn freely, and
to saud shaft are seecured beaving rings or
wheels J° J* and spur-gears J? J%, a worm-
wheel J? being secured to one end. |

M® M* areblocksin which are formed guide-
Learings M M, to secure the wheels or rings
J° and racks M’ M’, inwhich the gear-wheels
J*engage. It is obvious that by this eon-
struction the rotation of shaft J” will eause it
fo travel back or forward in the guiding-
Dearings M M.

N 1s a worm which engages worm-wheel J*.
It 1s secured to a shaft N’ by means of a slot
n’, which engages a feather 22 on said shaft,
the worm being thus free to move along the
shaft whileit turnswith it. Onthe lower end
of worm N is secured by means of bolts »® an
extension n*, which isfree to movetoand from
the worm for a short distance, being held nor-
mally at the greater distance from it by
gravity,or, if desired, alight spring. A shoul-
der2’, with gradualinclined slope 7%, is formed
on its face. As the shaft N’ revolves in the
direction indicated by thearrow in Ifig. 7, the
worm revolving with it rotates shaft J’ by en-
gaging with worm-wheel J* and as the shaft
moves up on racks M’ the worm moves up
along the shaft N’ until theend of feather 1:®
comes beneath the extension 7% of the worm,
when the worm ceases to turn, and the further
revolution of the shaft simply causes the ex-
tension »° to move to and fro on its support-
ing-bolts; but as soon asthe rotation of shaft
N’ changes in direction the feather 7 engages
shoulder n' and rotates the worm, which im-
mediately Dbegins its backward movement
along the shaft. The purposeof this construe-
tion is to provide alimit to the upward move-
ment of the guiding-pivot when it is coupled
with a governor in the way shown, and which
I am about to describe.

On the upperend of shaft N’ is fixed a fric-
tion-cone N=, fitting between beveled collars
o 0" on a ring O, which ring is internally |

446.851

threaded and serewed upon a serew-threaded
rineorcollar I onshafltls. Extending from
ring O are arms O’ O’, to which are pivoted
at one end links PP P, which at their ends are
pivoted to links P’ I?/, theotherends of which

are pivoted, as at p, to the fly-wheel I.. On

links P’ are secured weights P2, and springs
> are provided to hold the weighted links
normally in their desired position and to act
against the centrifugal force of the weightsas
the fiy-wheel revolves. | |

The operation of the device shown iscasily
followed. As the fly-wheel revolves with in-
creasing speed the centrifugal force of the
weighted levers overcomes the springs and as
they move outward they act upon thearms O’

of ring O, causing it: to turn on shaft Iy, and

by reason of its engagement with threaded
ring I’ to move along it. This brings the
ring 0" in contact with cone N* causing shaft
N’ to revolve, as shown by arrow in Fig. 7,

~and by theconnectionsdescribed causing the

pivot-shaft J” tomove up and shorten the suc-
tion-stroke of the piston. Onthe other hand
the slowing down of the [ly-wheel causes the
springs to overcome the centrifugal foree of
the governor-weights and the ring O is rotated
in the opposite direction on shaft IS, thre ring
o being brought in contact with the cone N-
and the guide-pivot J* caused to move down-
ward, with the result of lengthening the sue-
tion-stroke of the piston.

Referring now to the engine, valves, and
ports, the construction of the end plate D 1s
shown in Figs. 1, 9, and 10. It is sceured to
the eylinder by a number of bolts, as «, and
has a water-space ¢/’ formed in it.

d* d7 are exhaust-ports connected together
by a passage /%, and d* is a passage leading
from one of them to the open air or exhaust-
pipe.

d* ' are air-inlet ports, and ° a gas-inlet
port. As shown, it is separated from an ad-
joining air-port d* by a partition f and the
gas-pipe d'leads through the air-port and the
partition. -

(* %, &e., are ports leading through plate
D to the interior of the eylinder.

% is the ignition-port, into which leads a
passage d', into which is fastened a closed
tube R’ situated in a flue R,in which a Bun-
sen burner is situated in the usual way.
The valve K is chambered out, as shown at
¢’ ¢/, said chambers connecting with the an-
nular opening ¢* and being open on the face
of the valve through slots ¢ e. The valve is
held in position by a bolt X2 serewing into
plate K and having a threaded end ¢*, upon

~which screws a hand-wheel E°.

I is a plate which rests against the end of

valve I, balls e* being preferably used to

convert slidingintorolling friction. A spring
EY situated between plate E? and wheel E,
keeps the valve pressed against the end plate
D with a force regulated by the compression
of the spring. |

The valve K is given a constant movement
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of rotation Ly means of the gear-wheel F,
meshing with its circular rack E” and driven
by shaft [/, which has at its end a spirally-
toothed wheel F* engaging a spiral gear Q,
the gearing bemu* sueh as Wlll cause the valve
E to made a half-revolution for each complete
revolution of the shaft K. The action of the
valve 1s very simple. When its ports ¢ ¢
register with the airand gas ports d* d* (®, the
charge 18 drawn in, passing through open-
ings ¢’ ¢ to the ports ° and thence to the
cylinder, the valve continuing to revolve. Its
openings e are closed by the plain face of
plate D during the compression of the charge,
and one of said openings e registers with the
firing-port d'¥ at the end of the compression-
stroke, allowing the mixture in the cylinder
to enter the heated tube R’ and become ig-
nited, the ignition being freely communicated
through passage d'%, port d'%, opening ¢, cham-
ber ¢’, opening ¢ and ports d° to the cylin-
der. At the end of the explosion-stroke of
the piston the openings e of the valve regis-
ter with the exhaust-ports d* and the gases
are freely expelled during the retur n-stroke
of the piston.

Ilaving now deseribed my invention, what
I elaim as new, and desire to secure by Let-
ters Patent, is—

1. In a gas-engine, the combmatlon of the
connecting-rod, the ¢crank of the main shaft,
and a guiding-pivot J’, with a link I, pivoted
to the connecting-rod and crank at fixed
points and to the pivot J’ by means of a slot
H’, formed in said link, all substantially as
and for the purpose specified.

2. In a gas-engine, the combination of the
connecting-rod,-the ¢rank of the main shaft,
and a movable fruldln -pivot J/,with a link II
pivoted to the connectmﬂ'—l od and crank a,t
fixed points and to the pivot J’ by means of
a slot H’ formed in said link, all substantially
as fmd for the purpose speclﬁed |

. In a gas-engine, the combination of the
eonneetmq*—rod the crank of the main shaft,
and a movable guiding-pivot J%, with a link
I1, pivoted to the connecting-rod and crank at
fixed points and to the pwot J’ by means of

a slot I’ formed in said link, a governor and

mechanism connecting said governor, and the

H

—

~cylinder end
8, exhanst-ports d? dz, air-ports d* d*, and gus-
, 'port @, arranged substantially as specified,

movable guide-pivot arranged to change its

position as the load of the engine varies.

4. In a gas-engine, the combmatmu of the
conneetinfr rod, the crank on the main shaft,

‘a gniding- pwot shaft J’, having gear- wheels

J~ 2 attaohed to it, meks M’, engaging gear-

wheels J%, mechanism for rotatmn shaft J’
and its gears J* to change its position on the
racks, mld a slotted link H, pivoted to the

connecting-rod and crank at fixed points and
to the shaft J’ by means of its slot, all sub-
5tantmlly as and for the purpose speclﬁed |

5. In a gas-engine, the combination of the
connectmu-rod the crank on the main shatt,
a ﬂmdmﬂ-pwob shaft J’, having gear- -wheels
J? attached to it, racks M’, engaging gear-
wheels J%, mechanism for 1"0tat1nﬂ shaft J’
and its ﬂears J? to change its position on the
racks, a governor wnuected with and con-
trollmﬁ' Lhe movement of said mechanism, and
a slotted link H, pivoted to the connecting-
rod and crank at fixed points and to the shaft
J’ by means of its slot, all substantially as
and for the purpose fapeclﬁed

6. In a gas-engine having the slotted link
I and movable pwot J’, as descrll)ed, and a
shaft N/, actuated by the governor, the com-
blnatlon of the wormn N, mounted on shaft N’
and connected with it by feather 72 the mov-
able extension n° of said worm hzwinn shoul-
der ni, and the worm-wheel J* on Shdft J’, all
substfmtmlly asand for the purpose speuﬁed

7. In a gas-engine, the combination of the
plate D, having induction-ports

and a 1‘0tatmn’ valve X, having openings e e,

chambers ¢’ ¢/, and passage &,

8. In a gas-engine, the combination of the
cylinder end plate D, having induection-ports
d’, exhaust-ports 622 ai r-ports d* d?, gas-
port @, and ignition- port %, with passage d'l,
a_rranﬂ‘ed Substantmlly as 5pec,1ﬁed, and a ro-
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tdtinﬂ‘ valve E, having openings ¢ e, chambers

e’ e, and passage €°.
LufkR"[‘O’\T II. COFFEY.

Witnesses:
LEWIS R. DICK,
JOSHUA MATLACK, Jr.
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