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- UNITED STATES

PATENT OFFICE.

-

FRED C. OLIN, OF DUNKIRK, NEW YORK.

GAS-ENGINE.

i —

SPECIFICATION forming part of Letters Patent No. 525,358, dated September 4, 1894,
| Application filed August 26, 1892, Serial No, 444,216, (Nomodel) =~ _

To all whom it may concern:

Be it known that I, FrRED C. OLIN, a citizen
of the United States, residing at Dunkirk, in
the county of Chautauqua and State of New
York, have invented certain new and useful
Improvements in Gas-Engines; and I do here-

- by declare the following to be a full, clear, and

exact description of theinvention,such as will
enable others skilled in the art to which it ap-

to the figures of reference marked thereon,
which form a part of this specification.

power is obtained by the expansive action of
ignited gases in which the ignition is auto-
matically produced by electricity. R

~ The object of my invention is to produce
an engine of the above class in which its speed

18 automatically regulated, the uniformity of

its stroke properly governed, the point of ig-
nition of the gas so placed, and method of
affecting it so arranged as to obtain improved
results, its lubrication rendered easy and effi-

~clent and its parts so arranged as to be con-

3G

35

40

venient of access and compact in form.

1o this end my invention consists in a novel | ~casing
1s secured the adjustable sleeve or collar

arrangement and combination of parts which

will be more particularly hereinafter de-

scribed and pointed out in the elaims. _
In the drawings before referred to which

serve to illustrate my said invention more.

fully, Figure 1 is a central-vertical section of
my improved gas-engine. Fig. 2.is a side ele-
vatlon of the same with portions broken away
to show constructions. Figs. 3 and 4 are de-
tall sectional views'showing the arrangement
of the supply and exhaust ports with their
operating valvesrespectively. Fig. 5is a de-

‘tail view of an electrical igniter employed.

- Kig. 6 is a detail view of the governor em-

ployed. Fig. 7 is a’section taken throngh the
line z—x of Fig. 6. Fig. 8 is a detail view

showing the cam arrangement for operating
the exhaust port and igniting lever, and Fig.
9 18 a partial section taken through the line
Yy—1y to show the engagement of lever 59 with
acam. | R

- 50 Referring to the drawings: 1 is the body or

_ : | to the ¢ylinder through
My invention relates more particularly to
that class of gas engine in which the motive |

frame of my improved gas engine having the

cylindrical casing or jacket 2 at its upper end

provided with. an annular chamber 3, for the

reception of a cooling liquid. This casing or
jacket forms the cylinder for the engine and

is closed at its head by the plate 4, having a
eoncave recess 5 surmounting the eylinder 2,
(the object of which will be hereinafter more
A _ fully described.) , o |
pertains to make and use the same, reference |
being had to the accompanying drawings, and -

On either side of the eylinder 2 are ar-
ranged the supply and exhaust chambers 6

respectively.

The supply port 6, through which the gas
and air is admitted to the cylinder is con-

ing 10 is cut into the top of the casing 6, and
covered by the nut or cap 11, thisis essential

for the initial construction of the valve as

6o

‘and 7 respectively, . and which are connected
the passages § and 9

65

well as for the removal of parts when desired. |
Within the casing 6 is threaded the short tube -
12, having the valve seat 13 atits upperedge

{for the reception of the valve 14. This valve
14 18 cast integral with a second tube 15,
which rests within the tube 12 and is threaded

| at its lower end to the valve-stem 16.  Out-

side of the casing 6, and upon the stem 16
17 against which the spiral spring 18 acts

The action of this spring 18 tends to keep

‘the valve 14 closed. At the upperendof the

casing 6 where the gas and air enters, the

passage 8, is the valve plate 19 which rests
in the seat 20, and has its stem 21 extending
‘through the valve 14 into the tube 15. At

the lower end of this stem 21 is threaded the

75

rofe

its upper end acting against the casing 6.

nut 22 against which the spiral spring 23 acts
90

1ts upper end acting against the valve plate

14, thus tending to keep the valve 19 closed.
t To insure perfect working of the valves 14
| and 19, the spiral spring 23 is adjusted to a
higher tension than that of the spring 18.
The gas enters the caging 6 at its lower end
-through the passage 24 from whence if passes

up through the tube 12 and is intermittently
permitted to pass through the valve 14 enter-

ing the chamber 25 where it mixes with air

95 -

' 55.

structed as follows: A screw threaded open-

‘taken into the chamber 25 through a passage roc
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26 shown in Fig. 2, and mdlca‘wd in dotted ! Volved upon a screw threaded. shaft 51 whlch

lines 1 in KFig. 1.

27 18 a hn*ht plate Secured to the valve plate
19 and serves to guide the valve to and from
its seat 20. This plate is provided with the

0pen1nn's 28 for the free passage of tlle gas

and air on its way to the cylinder.
The valve stem 16 is pivotally counected

to the connecting rod 29 as shown at 30, the

pin resting in an elongated slot 83. 'This con-

struection permlts the valves 14 and 19 to be
opened by the suction of the piston except
when held down by the action of the cam 32

which draws the pin to the bottom of the
slot. The lower end of this connecting rod
is secured to a hook shaped bearing 31 acting
against the cam 32 as shown, the cam bemfr
mounted upon the main shaft 23, 0f the en-
gine, and the bearing 31 being held up and
against such cam by the small spring 35,

. which is so arranged as to permit the bear-

| the cam 32,

30

ing to be raised and lowered by the action of

cam 32, (see Fig. 1,) and cast integral there-

~with, is the gear wheel 34, a,'""deta,ll of which

is shown in Fig. 6. This gear wheel 34 inter-
meshes with the rack bars 36 which are held in
position by the small flanged rollers 37. The
outer ends of these rack bars 3¢ are dovetailed
and strapped together as shown in section Fig.

- 7,and adjustably secured to the outer ends of

35

40

each bar are the weights 38. The centrifugal
force of these weights causes the bars to slide
upon one another turning the gear 34, thus

changing the relative position of the cam 32

with its hook-shaped bearing 31, and caus-
ing the admission of the gas to be delayed in

its passage to the eylinder till later in the sue- |

tion stroke, therebydilutingthe charge in the
cylinder but retaining a strong charge in the

- ignition chamber 8, as the centrlfuga,l force

55
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is reduced, the bars 36 with their weights are
again returned by the action of the spiral
springs 39, to their normal position.

40 are the balance wheels mounted at the

ends of the main shaft 33. To one of these

balance wheels 40 I have connected an addi-
tional balancing device which consists of a

stiff coiled spring 41, the inner end of which

i8 secured to the collar 42, which is keyed to
the main shaft and its outer end to the annu-

lar shell 43, which usually is cast integral
with the balance wheel 40. This bhalance

wheel is loosely mounted upon the main shaft
33. The shell 43 might also be employed as

a drive pulley.

In the exhaust port on the opposite side of
I have arranged the spring
pressed valve 41, which is fitted in the valve’

the cylinder,

seat4d5. 'This valve 44 1s threaded to the hol-

low stem 46, which is jointed to a second stem
47 having asmaller bore and forming a shoul-
derat 58. To thissecond stem 47, is threaded
the yoke shaped casting 48, at the lower end
~of which is arranged the collar 49 which is
fitted over the cam 50. The eam 50 is re-

At the right hand side of this

i hcwmﬂr been slightly revolved by a cam 62,

i1s threaded into a remforced portlon 52 of the

frame.
53 is a spiral spring acting against the cas-

 ing 7, and collar 54, and serves to hold the

valve 44 closed Wheu not acted upon by the

cam 50.
To the left of the cam 50 (see Fig. 1,) and

cast integral with 1it, is the gear wheel H5.
This gear Wheel 55 1ntermeahes with the pin-

ion 56 mounted upon the main shaft 33, and

through which motion 1s 1mparted to the
cam 50,

igniting lever, this rod rests within the hol-

' low stems 46 and 47, being reduced in diam-
This construc-

eter as it enters the Stem 47.
tion permits of a econvenient adjustment of
the stems 46 and 47, and forms a seat forthe
shoulder 58, on the rod 57. At the lower end
of this rod 57 is secured the short leveﬂfyq b}
the set screw 60. |

61is a spiral spring secured at 1ts lower end

to the lever 59, and at its upper end to the.

yoke 43. This spring 61 1s employed for re-

75

57 is a vertical rod used in operating the 8o

QO

turning the rod 57 toits normal position after .

ad] ustably secured to the inner face of the
gear 55 as shown in Fig. 8. The securing

screw 63 passing throuwh an elongated slob--

64, thereby admitting of an adJustment to
time the ignition. At the upper end of this

rod 57 is secured the igniting lever G5 by
the nut 66. This 1crn1tmfr lever when in its

normal position hasits end 67 separated from

the pin 68, which is secured into the casing

6, and 1nsula.ted therefrom as shown in detail
in Fig.5. Thispin 681s @lectrlcallyconnected
to a pole of the battery 69 by the wire 70, see
Fig. 2, and when connection is made between

95

100

105

arm 85 and point 68, the electricity passes
from battery 69 through wire 70, pin 63, arm

85, body of engine, wire 71, and to battely or

| vice versa.
In the electrical circuit above descrlbed is

usually interposed an ordinary spark coil,

not shown. It may be stated that a small
dynamo run by the engine may be used in-
stead of the batteries. “The pin 68 might be
arranged in other ways but that shown in

IIO

I15°

Fig. 5 is preferred. The pin 68 being threaded

w1thm the sleeve 72, over which a non-con-

ducting disk 73 is secured by thenut 74. This
disk is of a stiff material and serves to hold

120

the sleeve 72 with its pin 68, electrically apart

| from the plug or cap 75, which is threaded

into the side of the‘casing as seen in Kig. 2.

76 and 77 are the inlet and outlet pipes re-

spectively of the cooling chamber 3, through
which water i1s permltted to pa,qs while the
engine 18 in operation.

125

Oil is fed to the cylmder from the cup, .
through the pipe 79, where it passes to and

into the piston head 80, through wrist pin and
is carried down through the center of the

connecting rod 81, to the crank shaft 82,In

130
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this manner the eylinder wrist pin and erank
of my improved- gas enn'me are lubrleated
from one oil cup.. -

The concaved portion 5 forms a ehamber at

“the head of the cylinder and when constructed

as shown with a spherical inner surface be-

sides giving increased strength the internal-

| surfaee of the cylinder is reduced in propor-

IO

I5

20

25

30

35

40

~ing stroke and unwind on the three succeed-

50

55

6o

tion to its voluine, thereby increasing its-etfi-

cliency.
In operation the €ooling chamber 3 is filled
with water which is comtantly changing

through the passages 76 and 77, the balance
wheels 40 on the main shaft 33 are then re-
volved turning the cam 32 which permits the

valve plates 14 and 19,to open,admitting the
o¢as and air which is drawn into the eylinder
by the descending
explosive mixfure of gas and air has entered
the ¢ylinder through th’e passage 8,the mixed
gases now in the ceylinder are compressed by

the return stroke of the piston head, the ad- |

justable cam 62 on the gear 55 comes in c¢on-
tact with and slightly turns the small lever
59, and ‘with it the rod 57 at the upper end
of whlch the igniting arm 65 issecured. Now
about the beﬂ'mnmﬂ of the working stroke
this lever 65 is made tocome in eontect with
the pin 68 and immediatelyseparate, causing
the electrical current to pass voluutarily

‘through them and break, causing them to arc
and thus ignite the gases at this point. I

have also found in praetlce that much betfer
results are obtained byigniting the gases Just
where theyenter the cylinder and b_efore mix-
ing with the consumed gases which may not
have passed out-through the exhaust port.

~After the exploded gases have exerted their

expansive force upon the piston head the
cam 50 causes the valve 44 to open- permit-

ting the exhaust gases to escape throuﬂ*h the

exheust port 9 and passage 84.
It will be seen that a four cycle operatlon

is thus completed by this engine, 2. e. draw-
Ing in gas and air, compressing them, ﬁrmb-
| them a,nd ezhaustmg them. -

It is to be observed that the heevy coil
spring 41 will tend to wind up on the work-

ing strokes thus giving the piston a fast work-

11:10' stroke which tends to economical work-

ing, and also to reduce the ;]ar of the explo-
sion. |
I elaim—

1. In the herein deserlbed ﬂ'as-enﬂ'me h:aw |

ing the usual eylinder, plston -head, cenne(,t-

in _g‘-lzod and crank-shaft, the valves f_or the ad-
‘mission of gas and air into the cylinder, a

tubular exhaust valve stem and an automatic
electrical igniter consisting of an insulated
electrode, an oscillating arm secured to.the
upper end of a Vertleal rod extending from
the upper face of.the exhaust valve, throuﬂ‘h
the stem of the exhaust valve and operated
by a cam or projection upon the gear mounted

piston head. After the

il

opera,tmﬁ' subetantlally as shown a,nd de--_f

scrlbed

2. In a gas enn'me havmcr the usua,l cylm- )

der, pIStOIl head connecting-rod and-crank-

sheft the combmatlon with a mixing -¢ham-

with valves for intermittently admitting gas
and air of a governor, attached to the 51de of

‘a disk or fly- wheel for regulating and equal-
| izing the supply of gas to.the cylinder con-

mstmtr essentially of two reciprocating rack-

i bars, slldmo* upon opposite sides of and en-

oaoIing Wlth a gear cast or made integral with
the cam employed for regulating the supply

of gas to the cylinder, said rack-bars being

movablv attached to the side of the balance-

wheel and operated by the centrifugal force

10

Dber arrenﬂ'ed upon the eylinder and prowded |

75

80

of the weights thereof substentlelly as shown

and descrlbed

3. The herein described gas enmne consist-

ing essentially of the fra,me 1, ylmder 2, with

coolmﬂ' chamber 3, having inlet and outlet;

passages 76 and 7 7 the supply port 6, having
gas passage 23 and air passage 26 throun*h

whmh gas and air is admitted to the eylmder h

throu ﬂ'h the adjustable spring pr essed valves

13 and 19, an igniter consisting of the ad-

90. |

justable cam 62 pressing the lever 59 on the

vertical rod 57, causing the reciprocating arm

.65 to have 1nterm1ttent contact with the in-

solated pin 68, and the exhaust port 7, being
provided with the valve 44, connected by the

shown and deéscribed.

4. In a gasenginethe gas and air inlet Velve
19 having the Sprlnﬂ'-pressed stem 21 and the
gas—mleb valve 14 havi ing stem. 16 hoth  ar-
ranged within the casing 6, having gas sup-
ply passage 24, and air supply passage 26, the

95

stem 46. 47 to the operatlnﬂ cam 50, the whole

arranged aund. operating substantlelly as 100 .

-10'5

spring pressed stem 16, being adjustably piv-

to the hook-eheped bearing 31 acted upon by

‘the cam 32 npon the shaft 33, all combined

and operating substantla,llv as and for the

purpose stated.

5. In a gas e nn'me the exhaust valve 44

having a hollow sprmw-pressed stem consist--
ing of the tubes 46 and 47, the collar 49, se-

eured to the lower end of sald stem and fit-

ted over and operated by the cam 50, the

oted to the rod 29, the rod 29 being conneeted |

‘L[10

I15

igniting lever 65 secured to the vertlcal rod .

57 which passes through the hollow tubes 46

and 47, the rod 47 being provided with the

shoulder 58, which engages with the upper

I120Q

end of the tube 47 for the purpose stated,
and a short lever 59 secured to the lower end o

of said rod and operated by a cam 62 secured

to the gear 65, all combined and opera,tmcr as

and for the purpose stated.

125

6. In a gas engine the exhanst valve 44 .
having a hollow spring pressed stem the col-
lar 49 secured to the Iower end of said stem

and fitted over and operated by the cam 20,
the igniting lever 65 secured to the Vertlcal

. -upon the side of the frame all comblned and | rod 57 Whlch passes throun'h the hollow stem,

-~

130
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the rod 47 being provided with the shoulder ] In testimony whereof I have signed my
o8 which engages with the upper end of the | name to this specification in the presence of
tube 47 for the purpose stated and a short | two subseribing witnesses.

lever 59 secured to the lower end of said rod | _ -~ . FRED C. OLIN.
5 and operated by a cam 62 secured to the gear Witnesses:
65 all combined and operating as and for the | NILES C. BARTHOLOMEW,

purpose stated. _ , CATHARINE B. M. OLIN.
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