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UNITED STATES

PATENT OFFICE.

' ALBERT L. HARBISON, OF NEW BRIGHTON, PENNSYLVANIA.

GAS-ENGINE.

SPECIFICATION forming part of Letters Patent No. 595,625, dated December 14, 1897,

Application filed April 25, 1898, Serial No, 589,042,

To all whom it may covicern.:

Be it known that I, ALBERT L. HARBISON,
a citizen of the Umted States, residing at New
Brighton, in the county of Beaver and State
of Pennsylvania, have invented or discovered
new and useful Improvements in Gas-En-
gines, of which the following is a specifica-
tion.

Intheaccompanying drawings,which make
part of this specification, Flgure 1 is a verti-
cal section through my engine with the exte-
rior parts shown in elevatlon Fig. 2 isan
elevation of the same at the right-hand end
of Fig. 1. Fig. 3 is an edge view of the sec-
tlonal O‘uldes, connect1n<r—block and swing-
ing link. Fig. 4is a plan of the guide- plate
for the sec‘monal guides. Fig. 5 is a cross-
section of the 0"ulde-plate F1°‘ 6 is a plan
view of the face-plate for the guide-plate.
Fig. 7 is 4 broken section throuwh the center

of the valve-chamber forthe 0‘101113:1311]0‘ valve.

. Fig. 8 is a transverse section through rock-

25

30

ing shaft, oscillating valve, and upper end of
cylinder. Fig. 9 is a perspective of the os-
cillating valve. Fig. 10 is an elevation of the
oscillating valve. Fig. 11 is an end view of
same, and Fig. 12 is a section of same on line
XII XIT of Fig. 10.

Myinvention relates to gas-enginesin which
the piston motion is obtained by a series of
explosions of mingled gas and airadmitted to

. thecylinder; and my invention consists, gen-
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erally stated, in means for regulating the ad-
mission of the gasand airand in the oseillating
valve at the head of the cylinder, all as here-
inafter more specifically set forth, and point-
ed out in the claim.

In the several views, which make part of
this specification, 2 is the driven shaft, hav-
ing twin fly-wheels 3 3 thereon inclosed in the
upright base 4.

5 is the working cylinder; 6, the piston-
head; 7, the piston-rod, and 8 the crank-pin.
The cylinder has water-cooled passages 9 9.

10 is a gear-wheel on shaft 2, meshing with
the gear 11, of double size, on stub-shaft 12,
which shaft has a bearing in boss 13 on shell
of upright base 4.

14'isa cam on the outer end of stub-shaft 12,
and 15 is a roller in- contact with gaid cam.
Theroller 15 ison sleeve 16, turning on spm-
dle 17, riveted to lower slide 18.

(No model.)

19 is a cotter-pin passing through collar 20
on sleeve 16 and end of spindle 17 to prevent
longitudinal displacement of sleeve 16. The
10wer slide 18 moves in guide-plate 21, (seen
in detail in Figs. 4 and 5,) and which is pro-
vided with an opening f01 the spring-bracket.
Guide-plate 21 is secured to upright base 4.

Projecting rearwardly from slide 18 is
spring-bracket 22, which supports the lower
end of slide-spring 23, the upper end of which

spring bears against lug 24 on the rear face.

of guide-plate 21.

25 is the guide-rod for spring 23.

26 is a catch-block secured toswinging link
27, which oscillates on bearing 28 on block 29,
which in turn is fastened to upper slide 30.
The catch-block 26 isnormally held away from
the slides 18 and 30 by springs 31.

21" is the closing-plate for guide-plate 21.

_ 32 is a main-valve rod extending from the
catch-block 29 to toe 33 on rocking shaft 34,
which rocks in bearings 35 85. - Shaft 34 be-
tween said bearings has toe 36 bearing on
the stem 37 of main valve 38, normally seated
by spring 3Y.

The main-valve rod 32 is provided with ad-
justable collar 40, which engages collar 41 on

bell-crank 42, pivoted to bracket 43 on cylin-

der 5. Bell-crank 42 rests against the stem
44 of gas-valve 45. 46 is a supply-pipe for
said gas-valve.

47is a second adjustable collar on the main-
valve rod 32, and 48 is a spring interposed
between said collar 47 and a second collar 49
on bracket 50, attached to valve-chamber.

51 is the air-inlet, and 52 is a threaded plug
projecting into the air-inlet passage and
which can be adjusted to pass the required
amount of air.

53 is the lowest exhaust-port. 54isa valve-
controlling by-pass in working cylinder. 55
is the furnace or igniter-passage. 56 is the
upper foul-air exhaust. The function of
these ports and passages is explained below
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in connection with the operatlon of the en-

gine,.

Returning to the main shaft, 57 is an eccen-
tric, 58 the eccentric-strap, and 59 the eccen-
trie-rod, connected to sleeve 60, turning on
stud 61, secured to upright base 4. 62 is the
oscillating valve-rod, connected with sleeve
60 and extended to rocking shaft 63, moving
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in head 64 of oscillating valve-chambei 65.
The oscillating valve 65* is seen in detail in
Figs. 9 to 12, inclusive. 1t is both an inlet-
valve for the mixture of gas and air and an
outlet-valve for the burned gases. The valve
is cored at each end and at quartering dis-
tances into the valve-passages A A', to sach
of which there is a quartering inlet-port a «'.
Each end of the valve is provided with split
rings of such diameter as to receive the en-
tire wear upon the bushing 66, slotted at 67.

67 is the inlet-port of the main valve from
the slotted bushing. )

Returning again to tlie main shaft, 68 is a
governor of any appropriate form secured
upon the main shaft, here being for illustra-
tion an eccentiic - governor of well-kinown
type. 69 is an éccentric- strap corfiseted
therewith. 70isthe eccentrie-rod,havingtwo
adjustable collars 71 and 71', between which
plays the eollar 72 of knocker 73, pivoted in
bracket 74 on the under side of arni 75; se-
cured to base 4. The inner end of knocker
73 i5 in rubbing contact with swinging link
27. Armm 75 is provided with an eye 76,
thiough which passes eccentric-rod 70, and
between which eye 76 and tiut 77 is teision-
spring 78, adjusted by nut 79.

The operation of the virious meclianisms
thus described is as follows: Air is admitted
through the air-inlet passage 51 and the
proper proportion of air determined by ad-
justing plug 52. The proper ratio of gasand
dir is secured by the means of pipe 46, which
may have a suitable valve. Thevalve 54;con-
trolling by-pass out from the eylinder, is also
opeii, provided a large type of engine is used,
the purpose of the by-pass valve being to give
the endine one-half of its ordinary compres-
sion and also thus reducing thelaborof tarn-
ing the eigine over by hand wheh it is start-
ing. A corresponding light impulse is de-

" rived on the first explosion of gas, becatse
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the forceof the explosion is relieved by the tise
of this by-pass valve at midway point of the
cylinder instead of being mainfained until
the main exhaust is reached. In other words,
the conténts of the cylinder are by-passed or
discharged with only half of the traverse of
the piston. Asthe engine is turned over by
hand by a suitable crank, (not seen,) when
the piston is on its top center the gas-valve
45 is in position to open and the main valvé
38 has already opened. The down motionof
the piston sucks in air and gas, the passage
being open through theright-hand end of the
valve -chamber 03, through the oscillating
valvé 65°, and the valve-passage 67 into the
upper end of the workingeylinder. Thesame
proportion of air and gas is introduced at
each downstroke, because the piston is re-
lieved at its lowest exhaust-port 53 and has
a constant load and aconstant valve aréa sup-
plying air and gas. When the piston reaches
about its bottom center, cam 14, that operates
the main valve and the gas-valve, is in posi-

tion to close both these valves very quickly.
Oii the upstroke of the piston, botli the gas
and the main valves being closed, the com-
pression of the air and gas takes place and
continues until the piston reachesits top cen-
ter, at which point ignition takes place by
mears of tlie igniter at 55. The cylinder is
now full of burned air and the fly-wheelshave
received a sufficient impulse to carry them
around for a given number of revolutions
without any further explosions. There is
now very little compression on the upstroke
of the piston, as the burned gases are very
farefisd and offet little resistance to the up-
ward motion of the piston. During the inter-
mediate revolutions between two explosions
the piston in passing over the lowest exhaust-
port 53 will release portions of the foul air,
and, futheithore; passing over the éxhaust-
port causes a suction of the pistoii upon the
niaili valve 388, slightly opehning the 8anie ahd
releasing a small portion of the buriied gases
through the main valve; but the greatet por-
tion of the Burned gases is not éxpeélled until
just before a fresh influx of gas and air is ad-
mitted for a second explosion: Then tlid pis-
ton, traveling over the bottom c¢enter, the cam
14 liaving beén so sef as to caiigé the ihain
valve 38 to open and to contiiiue to keep open
during the upstroke of the piston until the top
centeris reached, the buined gas is forced out
through the oscillating valve 65%, which i8 in
a proper position to pdss the same throtigh
its left-hand port and ott through the foul-
air exhaust 56. 'When the piston descénds;
the oscillating valve returns to its position,
which perimits it to receive frésh air and gas
ahd pass the same tlirough its right-hand end
and the port 67 to the workiiig eylinder.

The manhnerin wlich the gasis eut off from
the working eylinder in the period between
two explosions is as follows: Wheén an explo-
sion has taken place and the main shaft is
rotating rapidly, there is not sufficient throw
imparted to the eccentrie-rod 70 to move the
knocker 73 against the swinging lever 27 to
force the eateh-block 26 into engaging posi-
tion between the slides 18 and 20. No ino-
tion is therefore imparted to the inain-valve
rod 32 and the main valve 38 remains sta-
tionary, as well as the gas-valve 45. Wheh,
however, the speed of the engine falls to a
predetermined point, a sufficient throw is im-
parted to the eccentric-rod 70, which is then
réciprocated, moving knocker 73 agdinst
swinging link 27, forcing cateh-block 26 itito
engagement with slides 18 and 20, moving
main-valve rod 32, opening main-valve, and
opening gas-valve through bell-crank lever
42, actuated by collar 40 on the main-valve
tod 32. The spring 78 and regulating-hut 79
at the upper end of the eccentric:rod 70 per-
mit me to adjust the tension of the governor
without stopping the engine.

Having deseribed my invention, I claim-—

In gas-engines, the combination of a lower
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slide reciprocated by a positive connection
with the main shaft and an upper slide suit-
ably connected with a gas-inlet valve; acateh-
block on a pivoted link adapted to bring said
upper and lower slides in operative engage-
ment when inserted between them; a pivoted
knocker in contact with said swinging link;
an eccentric-rod actuating said knocker and

the governor on the main shaft controlling
the throw of said eccentrie-rod.

In testimony whereof I have hereunto set
my hand this 21st day of April, A. D. 1896.

: ALBERT L. HARBISON.

Witnesses: ’
* WM. L. PIERCE,

L. D. Tams. -
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