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To all whoin it imaiy concern: |
Be it known that I, HARRY M. McCAaLL, a
citizen of the United States residing at PlttS-—
burg, in the county of Allen*heny and State of
Pennsylvania, have invented certainnewand
useful ImprovementsinInterngl-Combustion
Engines; and I do hereby declare the follow-

ing to be a full, clear, and exact deseription of

the same, refelenee belnﬁ‘ had to the accom-

‘panying dr awings,forminga partof this speci-

ﬁcatmn and tothelettersof reference marked

. thereon

This invention relates to 1111plovements in

~engines popularly known as ‘“gas- engines;”
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Emd the particular type illustrated in the ac-
companying drawings and to be described in
connection with my present improvements is
an internal-combustion engine of the four-
cycle type, the objects of the invention being

to simplify the working mechanism and pro-
vide an engine which w 111 be pr cLGtIGELH}T anto-

matic in 1tS action, embody a minimum num-
ber of parts, and provide for the effective
clearing of the cylinder after each explosion
and prior to the admission (}F a fr esh charge
of explosive mixture. -

The invention consists in cer tain novel de-
tails of construetion and combinationsand ar-
rangements of parts, all as will be now de-
seribed, and pointed out pa,l ticularly in the

_ appended claims.

Referring to the accompanying dmwuws

Figure 1 is a side elevation of an engine em-

bodym g my presentimprovements, one of the
balanee wheels being removed dlld the eranl-
shaft shown in sectmn Fig. 2 is a vertical

 section taken in the plane of the crank-shaft.

40

Fig. 5 1s a vertical section taken at right an-
ﬂ*les-; to the plane of the crank-shaft. I g, 418
a detail sectional elevation, on an enlawed
scale, showing the airand ﬂ‘a% valve with theu
operating mechanism and the operating mech-
anism for the exhaust-valve for the nupper
end of the cylinder. Fig. 5 is a detail per-
spective view of the spar kinfr-eonmcts
~ Like letters of reference in the several fig-
ures indicate the same palts

Referring to Iigs. 1, 2, and 3 of the accom-
panying dmwm% the letter A indicates a
base-frame or housing, to the top of which a
cylinder B is rigidly attached, such cylinder
being open at the lower end and at the upper

{

o

cap B held in place by suitable bolts 05

end closed by a cap B/,
valves are located and which may be readily
removed forinspection or repair of said valves
or the cap or ¢ylinder themselves. In the pre-
ferred construction the cap is held in place

in which all of the

95

by bolts screwing into the upper end of the

cylinder and having‘ nuts b applied to their
upper ends. 'The cylinder is water-jacketed,
as usual, an entrance for water being plo—

66

vided at b’ near the bottom of the cylmdel, :

and an exit at b?in the cap B, it being under-
stood, of course, that when the cap isin place

the openings eon%mtutmﬂ* the water-jacketin ¢

the cap and eylinder 1*egister, and suitable

packingis interposed between the faces of the

parts.

The cap B’ is provided with an overhang-
ing projection I3% in which the supply _valves
and sparking- contacts are located and the top
of which is made removable in the form of a

gas-supply C and air-supply C' enter the over-
hanging projection 3° on opposite sides, such
passages being angular passages and termi-

A |

nate in Upwardly—epening ports closed by
puppet-valvesc ¢, mounted onthe upperends

of downwardly- extendmﬂ' stems C?and C3,the
stem C¢ for the ﬂ-‘as-valve preferably passing
through a pﬂ,(,l{ed stutling-box at the lower
end, and bothstems are pr ovzded with springs
& for seating the valves and holding them to
thelir seats untll positively elevated by the
valve-operating mechanisin, to be presently
(lesceribed,

- Working within the evlinder B is a rela-

tively long piston D, which in its movements
is ddapted {o control an exhaust-port at the
lower end of the eyhndex as Indicated at F,
Fig. 3, while a second exhaust-port, located

at the. upper end of the cylinder,is adapted

to be controlled by an exhaust-valve F', op-
erated by the valve-operating mechanism, to
be presently described, so as to open -both
ends of the cylinder to permit of the complete
and e
comb

1stion and heated oases,

To connect the plStOl‘l D with the connect-
ing-rod K, the said piston is provided with a
-transvelse opening, in which is mounted a
tubular pin E', which constitutes the pivot-
pin for the upper end of the connecting-rod
In addition said tubular pin aff

K.

01*(:13 a

fective clearing out of the products of
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convenient means for conducting lubricant

to the said bearing, for which purpose it is
provided with suitable oil-holes and is adapt-
ed to register at an intermediate pointin the
stroke of the piston with an oil-supply pas-
sage E?, leading from a lubricator K2, located
outside of the eylmdel This lubricator sup-
plies lubricant, therefore, not only to the cyl-
inder itself, but to the bealmﬂ' for the con-
neetiug-rod. In the preferred construction
the bearing at the upper end of the connect-
ing-rod is in the form of a split bearing
adapted to be adjusted for taking up wear by
means of a bolt ¢, and at the lower end, where
said connecting- rod is jointed to the crank g g
of the crank- shaft (=, a bearing of any usual
or preferred type is mtrod ueed 1’he crank-
shaft G is journaled in bearings formed as
inward extensions of removable plates H,
bolted to the sides of the housing A. In the
preferred type such forward extensions (let-

tered ) areadapted toreceive longitudinally-
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adjustable cone bearings or sleeves 2/, which
fit corresponding cones on the shaft, and are
therefore well adapted for taking up wear
and centering the shaft against a tendency
tomovelongitudinally. Obviously any usual
means may be employed for moving the cones
longitudinally in theirsupporting extensions;
but in the preferred construction a short sec-
tion at theounterend is threaded and adapted
to coOperate with a correspondingly-threaded
saection in the plate H, as indicated at h? and
a lock-nut h®is provlded for holding the parts
rigidly in adjusted position. Smtable bal-
ance and drive wheels I may be applied to
the erank-shaft in order to secure the desired
momentum which is necessary for the sue-
cessfaloper ahen of anengineofthe four-cycle
type.

The mechanism for operating both of the

- supply-valves, the sparking-contact, and the

45

~ mounted on one of the plates H.
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60

upper exhaust-valve is moved entirely by a
valve-pitman or connecting-rod X, which at
its lower end is journaled on a crank- pin car-
ried by a gear I', journaled on a stud-axle k,
Sald gear
is adapted to mesh with a pinion X* on the
crank-shaft, the proportions of the gears be-
ing such that the gear I’ will make one rev-
olution to two revolutions of the pinion K?Z.
Atits upperend the connecting-rod Kis joint-
ed to a cross-head L, mounted rigidly, but ad-
justably, on a vertically-reciprocating rod M,
mounted 1n a bearing m at the lower end

and passing through the lower wall of the pro- !

jection B* of the cap B'. The lower portion

~of the bearing in the cap I3’ for this rod M. is

preferably paeked by a gland m/, and in order
to afford long bemmws for all of the rods—
namely, the rod M and the valve-rods C? CP—

- the overhanging projection I3? is provided

with a solid downward extension B, through
which extension all of the rods pass.

- minal of the electric circuit.

shoulder will be

The
upper end of the slide-rod M carries one of

nated as the ‘““movable” contact, being, pret-
erably, in the form of a prism N, adjustable
longitudinally in a head N’, mounted adjust-
ably by means of a set-screw N<on the upper
end of the rod M.
is adapted to engage a spring-pressed contact
O, preferably of eubstantlall y the same ¢ross-
sectional conformation and having a wedge-
shaped end, such contact O being adjustably

mounted in an end of a spindle O', journaled

in an insulated bearing O° in the front wall
of the projection B? the outer end of said
spindle O’ terminating in an adjustable cap
O3, to which one of the terminals of the elec-
tric circuit may be connected. A coll-spring

04, attached at one end to the cap O% and at

t,he opposite end to an insulated support O’
on the cap-piece B', as illustrated 1n Fig. 1,

‘holds the contact O normally in position, “but

permits it to be swuang in either direction by
the engagement of the contact N therewith,
and when said contacts pass a spark will be
produced if at that time the electric circuit
be not broken elsewhere. _

By the universal adjustability of the spark-
ing-electrodes the time of sparking may be
regulated with the utmost nicety, and by pro-
viding a means whereby the circuit 1s broken

at all times save when the piston is in posi--

tion to commence its effective stroke all dan-
oger of sparking during a different cycle or at
the wrong moment is avoided. Ia order to
accomplish the breaking or the establishing
of the circuit at the correct moment, the trans-
verse movement of the connecting-rod K is
utilized, for which purpose at the base of the
cylinder there 1s provided a spring-pressed
contact P, mounted in an insulated support
P’, which contact P constitutes the other ter-
The contact PP
1S in position to be engaged by the connect-
ing-rod IX when said rod 1s 1n the position
corresponding to the cycle of compression

“and explosion, and the sparking-contact may

be set, as belfore explained, to make a spark
at the proper instant when the ¢ycle of com-
pression is closing or reaching its end or
slightly thereafter, as desued in the working
of the engine, |

The cross-head L contacts t]uectl_} with the
lower end of the air-supply valve ¢', so as to
raise the same while the e¢ross-head iS making
the apper portion of 1ts excursion; but in or-
der to raise the gas-valve ¢ an interponent is
introduced forengaging the lower end of the
stem of the gas-valve, such interponent hav-
ing a shoulder and an incline codperating
with a corresponding incline on the valve-
stem, the inclines being in such relation that
should they contact with sufficient force the
caused to pass without en-
gagement, and thus prevent the opening of
the gas-valve; but under normal conditions

said inclines guide the shoulder into engage-

ment with the valve-stem, thereby raising

the sparking-contacts, which may be desig- | the gas-valve simultaneously with the air-

The movable contact N
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valve and permitting the commingling of the

charge in the cap and upper end of the eyl-
inder. | |

Referring particularly to Fig. 4, it will be
seen that the lower end of the gas-valve stem
1s provided with a head Q, having an incline
q on one side and held against rotation by a
fixed guide Q' on the cylinder-body, while the
cross-head L is provided with a pivoted arm
R, having at its upper end a block R’, pro-
vided with an incline r and a shoulder 7' at

~the base of the incline, which shoulder when

.15

20
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‘rated sufficiently to

the cross-head is raised engages the bottom

cedge of the block Q and raises the valve ec.

1'he block R’ constitutes the interponent be-

fore referred to, and it is held to its work by

a spring 8, preferably cooperating with a hori-

zontally-extending arm R?of the arm R, such

spring being mounted on a rod S', adjustably
connected with the eross-head I by set-nuts
S*, whereby the strength of the spring may
be readily set to cause the interponent to be
held in position with a greater or less pres-
sure, as desired. |

In operation under -normal conditions as
the cross-head L rises the inclined surfaces
q and r cooperate and slide nupon each other
until the shoulder " engages the bottom of
the valve-stem, when said valve-stem and

valve will be elevated and gas admitted; but

should the cross-head L acquire a greater

speed than normal the inclined surfaces, con-

tacting with each other, will throw the inter-

ponent away from the block @, and under

such circumstances the shoulder ' will fail
to engage with said block or valve-stem, and
no gas will be admitted until the speed of
movement of the cross-head has been reduced

again slide in contact without being sepa-

of the said shoulder.
The difficulty

in effectually clearing the

eylinder from the gases and produets of com-
bustion prior to the admission of the new
charge of explosive and the effect of permit-

ting any proportion of such consumed mate-
rial to remain in the cylinder to become mixed

‘with the succeeding charge are well under-

stood, and it is one of the objects of the pres-
ent invention to provide a means whereby

the cylinder may be effectually cleared after
For this purpose the two

each explosion. For
ports K’ and K, before referred to, are em-
ployed, one, I, located at a point to be just
uncovered by the piston in its forward move-
ment and the other, I, located at the top
of the cylinder and adapted to be operated
by means of a mechanism which will open
and hold the same open until just before the

next charge is to be admitted, or during what

might be termed the “exhaust-cycle” of the
engine, and then cause said valve to close
quickly, soasto preventthe escape of any por-
tionof thenewchargeof explosive. Thevalve
I is preferably in the form of a puppet-valve:

but in order to effectually support and guide |

ciently to permit the inelined surfaces to

prevent the engagement

the same it is provided with a eylindrical ex-
tension f, working horizontally in a bearing
in the cap and communicating with a verti-
cal branch exhaust /7, leading down outside
of the eylinder and at the lower end commu-
nicating with the main exhaust F. The valve-
stem F*extends horizontally through the side
wall of the eylinder, and at its outer end itis
provided with a head having a transverse pin
adapted to codperate with the upwardly-ex-
tending forked end of acrank-arm F3, mount-
ed on or forming part of a rock-shaft If4, jour-
naled in a bracket T, secured to the side of
the cylinder. The rock-shaft F* carries at one
end a crank-arm F® and is adapted to be os-
cillated through a tripping connection with
the eross-head L, whereby as said eross-head
rises said connection will at a certain point
cooperate with the crank-arm K3, swing the

75

S0

same outwardly, and open the exhaust-valve

F', and just as the said cross-head codperates
with the valve-stem the trip operates and the
crank-arm F%js released,allowing the exhaust-
valve I toinstantly close under the influence

of a spring. In the preferred type of trip-

ping connection the erank-arm F°is provided

with a block F° and the cross-head L is pro-

vided with a pivoted arm F7, having a shoul-
der or notch 7, adapted to codperate with the
edge of the block I'® as the cross-head rises,
thereby swinging said arm outwardly; but
the combination of movements—namely, the

swinging of the armm and the upward move-
‘ment of the cross-head—w .
der 17 to disengage by transferring the bear-

will cause the shoul-

90.

I00

ing-point of the link orarm F7from said shoul-

der to a point nearer its outer end, as well

‘illustrated in Fig. 4, and it is obvious that by
adjusting the angle of the block %, which may

be done by loosening its attaching-serew, the
point when such tripping action will take
place may be regulated accurately. A flat
spring f° is preferably emploved to hold the

crank F* down to its work, and in order to

close the valve quickly when the shoulder #7

105
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1s disengaged I prefer to employ a link U,

pivotally connected with the arm F% at one
end, passing through a bearing in a bracket
U’ on the frame at the other end and having
a coil-spring U* applied thereto for drawing

115

thelink and arm I’ inwardly, oscillating the

shaft F* and drawing the valve-stem and valve
outwardly, so as to close the valve. With
such an arrangement the exhaust may take
place throughout one whole upward move-
ment of the piston, completely clearing the
cylinder, and as the piston reaches the up-
ward limit of its movement the exhaust-valve
will be suddenly closed and during the next
downward movement of the piston a fresh
charge is drawn in. It is not under com-
pression, however, buatisratherundertension.
Consequently there is no appreciable escape
of the charge through the lower exhaust-
port; but said charge is held in the cylinder
and is compressed by the next upward stroke
of the piston, ready for ignition. When the

12Q
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- piston, and a port and valve for admission

20

L8

piston descends under the impulse of the ex- |

plosion, the products and gases being heated

and under complessmn will first find vent
through the main exhaust-port I, and as said

portis closed by the upward movement.of the
piston will find fresh vent through the sup-
plemental exhaust-port f' by reason of the
opening of the valve I, as before explained.

Having thus described my invention,what

Iclaim as new, cmd desire tosecure by Lettels_
Patent, 15—

1. In an internal-combustion engine, the
combination with the eylinder having an ex-
haust-port at the upper end and a second ex-
haust-port at an intermediafe point adapted
to be opened bythe forward movementof the

of a charge, of a piston, a spring-pressed

valve contwllmn‘ the exhaust-port at the up-

per end of the eyhnder and a valve-operating

“mechanism for all of said valves embodying

40

45
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535

060

a movable member and a tripping connectlon
between said movable member and exhaust-
valve for permitting said valve to close sud-
denly under the influence of its spring be-

fore the movable member has reached the

limit of its throw; substantially as described.
2. In an internal-combustion engine of the

o fom cycle type, the combination wu;h & Ccyl-
30

inder having admission and exhaust ports
and .a piston working in said eylinder, of ad-
mission - valve gear Opemtmﬂ' to admit ex-
plosive during alternative . forward move-
ments of the plston and embodying a mein-

‘ber reciprocated once during two reciproca-

tions of the piston, a spring-pressed valve
controlling the exhaust-port and a tripping
conneetmn between said member and ex-
haust-valve adapted to open said valve dur-
ing the first portion of the upward movement
of smd member and to release the valve and
permit it to remain closed during the latter
portion of such movement; 3ubstantmlly as
described.

3. In an internal-combustion engine, the

combination with the cylinder, pIStOI] emnk- |
shaft, cross-head and gearing interposed be-

tween thecross-head fmd cr a,nlz-sh alt whereby

‘the cross-head is reciprocated, of air and gas

inlet valves opened by the cross-head When

at the upper end of its excursion, an exhaust-
valve, a rock-shaft controlling the same, a:
Cr a,nk arm on said rock-shaft, a shoulder on
said crank-arm, a link pwoted on the cross-.

head and eooperatmw with the shoulder to

turn the rock-shaft during the upward move- -
ment and means for dlsenfragmﬂ' the crank-
arm and link at a predetermined point in the

upward movement of the cross- hea,d sub-
stantmlly as described.

676,907

4. In a gas-engine the combination with
the cylinder, piston, crank-shaft, reciprocat-
ing rod, cross-head adjustably mounted there-
on and oearing interposed between the cross-
head and er :;mk shaft to reciprocate the same
once during two revolutions of the crank-
shaft, of gas and air valves with which the
cross-head coOperates at the upper end of 1ts
excursion, an exhaust-valve,a rock-shatt con-

trolling said valve, a ecrank-arm on the rock-

shaft, a projection having a flat face carried
by the erank-arm, a link pivotally connected
with the cross-head and resting on the flat
face of the projection and a shoulder on the
link adapted to engage the projection during

‘the upward movement of the cross-head and

to be disengaged therefrom by the continued
motion of the cross-head and arm; substan-
tla,lly as described. -

In an 111ternal—comb_ustion engine, the
combina,tiou with a spring-seated exhaust-

valve, of an operating mechanism for said

valve comprising a rock-shaft having acrank-
arm, an adjustable projection on said crank-
arm, a link pivotally mounted on a recipro-
cating member of the engine, a shoulder on
the link adapted to engage the projection to
rock the shaft and to be disengaged there-

from by the change in the angular positious

of the parts due to such operation; substan-
tially as described.
6. In an internal-combustion engine, the

‘combination with the cylinder, having ad-

mission and exhaust ports, the piston, crank-
shaft and reciprocating cross-head moved by
the ecrank-shaft, of a guide-rod on which the
cross-head is adjustably mounted, sparking-

contacts controlled by the guide-rod, one of

sald contacts being adjustably mounted di-
rectly on said rod, admission and exhaust
valves and connections whereby the admis-
sion and exhaust valves are operated by the
cross-head; substantially as described.

7. In an internal-combustion engine, the
combination with the ¢ylinder having the ad-
mission and exhaust ports, of the admlsswn-

‘valve, a reciprocating cross-head for operat-

ing said valve, a rod connected with said
cross-head, a qpmkmﬂ'-eontacb adjuastably

mounted on said rod, a second contact ad-

justably mounted on an oscillatory shatt, and
a spring located outside of the explosmn-
chamber for holding said shaft in normal po-
sition whilé penmttmw it to oscillate in either
direction; substantially as deseribed.

HARRY M. MCCALL

VVu;nesses
- Josera Id. BLACRMORE
D. A. REES.
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