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 To all whom it may concern:

' subject of the

 ALPHONSE M. LEONT, OF HIGHLAND, NEW YORK, ASSIGNOR TO AGRICULTURATL
. - VMACHINES IMPROVEMENT CO., OF NEW YORK, N. Y. -

- -

- VARIABLE-HORSE-POWER GAS-ENGINE.

| Spleciﬁcation' of ';I.etteré;Pa.tént.' - Patellted Jan
~ Application filed September 20, 1909. Serial No, 518,469,

Be it known that I, Arrmonse M. '_LEQi#I_, a
King of Italy, and a resident
of Highland, in. the county

- Improved Variable- Horse- Power Gas - En.

10

15

*

gine, of which the tollowing is a full, clear,
~and exact description. =~ L
This invention relates to-explosion engines

Or gas engines, - . -
The object of the invention is. to produce
a gas engine which may

In other words,

vary between wide limits.
such a.way that

the engine is constructed in

its horse power can be regulated not only by

.~ regulating the amount of explosion charge,

20

95

- a0

39

- figures.

40

‘to my invention,

and Fig. 3 is a diagrammatic vi

but also by regulating the explosion.cham-
 ber.itself. In this way the
be get at a’ny__p_pint’: desired between the mMaxi-

mum and minimum limit and, turthermore,
when at the maximum limit, the engine may

be controlled by a governor. -In any interme-

diate horse power position, the valves and
sparking device are affected so-as to adapt
them to the particular power ‘which the en-
gine 1s expected to develop. | |

- The invention consists. in. the construction
and combination of parts to be more fully

described hereinafter and particularly set

forth in the elaims. o
Reference is to be had to the

ing drawings forming a part of this specifi-

cation, in which similar characters of refor.

Figure 1 is a side elevation and partial
section of a gas engine constructed according
. certain’ parts being broken
away; I1g. 2 15 an end elevation
section, certain parts being broken “away:

~Ing a portion of the shaft developed so as to

45

a0

indicate the relative pesitions of the cams
which operate the

L represents the cylinder of a gas engine hav-
g an admission pert 2 near .the upper end
thereof. The gas is admitted by an admis-
ston valve 3 having a valve stem 4 which

of Ulster and
‘State of New York, have invented a new and
_ b, .

) . be arranged 1 such
- a way that the horee power may be made to

horse power may

accompany-

ence indicate corresponding parts in all the

and partial .
ew represent- -
admission valve, the ex-

“haust valve and the sparker, - .
- Referring more particularly to the parts,

!

-ing device 9. This sparking

in Fig. 1. These stems or rods _ |
~are parallel with-each other, and their lowep .-
‘ends. lie against

sleeve is of tubular form and presents a bore
coll spring 138 is received.
‘This spring thrusts against a loose collar
14 disposed around

which is disposed within the sleeve, as indi-

[ —

threads 26, and the

4

ing 5 of the engine, as indicated. - Near this
an exhaust valve 6-isﬂpro.-._.
55

admission valve 3,
vided, which is

which codperates a spark-

3 1s provided, with
device is'oper-

ated by a sparking stem 10

.31, 1911.

3 also provided with a valve
stem 7 which passes downwardly through
the base of the engine housing, as illustrated
in Fig. 1. At a suitable point- a spark plug

which passes

| passes downwardly thi;oﬁgh' the base or-hous:

6" ]

down through the engine base, as indicated

a_cam sleeve 11. "This cam
12 1n which 1
an adjusting .shaft 15

cated. The right end of this spring thrusts
against a collar 16 1 he
bearing against balls 17 which run on a col-
lar 18." This collar thrusts agammst the end
of-a nut sleeve 19. The outer end-of this
nut sleeve is formed into a hub 20 which 1s
rotatably mounted in the
of the engine base, as indicated in Fig. 1.

At a suitable point this hub is

a helical gear 22, the purpose of which will

wall 21 of the end

formed into

4, 7, and 10,

65

which has an antifriction

75

80

appear more fully hereinafter. The hub 20 .

-

1s° formed. with an outwardly .

projecting

flange 23 which is received in a counterbore

or seat 24 in the outer side of the wall, and
an annular keeper plate 25 is secured on the

85

wall on the outer side, and this plate pro- -

Jects over the flange 23 and retains the hub, «

althongh it permits it to rotate. .
The niit sleeve 19 is of fubular form, and

at 1ts inner end is formed with large screw
_ . end of the adjusting
shaft 15 is formed

cam sleeve 11 is extended at its end remote
from the hub 20 so as to form a cam shaft
28, This shaft 28 has an enlarged neck 29,
which is provided with keys 30 which afford
means ior securing upon the shaft the hub
31 of a gear wheel 32. This gear wheel 32
15 offset toward.the right, as indicated; the
rim of the wheel being. secured to inclined

. _ into a screw head or
screw 27 which engages the thI‘ﬁadSQG. The

90

95

100

- Spokes 33. On the spokes 33, pivot pins 34



are provided. for
S B3

These governor weights are connected

by a helical spring |
when the weights ity outwardly under the

centrifugal force. The weights 35 aave toes 3T

- which project toward each other, but on op-

“adapted to coOperate
shoulders 38 formed

10

posite sides of the shaft, and these.toes are

ot certain times with
on -the side of the cam
shaft, as will be readily understood.
hub 31 is rotatably mounted in a ball bear-

ing 39 which 1s formed in the-end wall 40

 gear 32, _ 18 |
fwo to one ratic from the main shaft of the
the engine shaft makes two.

15

. complete revelutions while
- is making one -revolution.

of the engine housing. DBy means of this
the cam shaft 28 1s rotated 1n a

engine, that 1s '
the cam shatt
This . arrange-

~ ment adapts the engine tor operating as a

20

25
" end with an adjusting
" o threaded engagement with the hub 45 of

30

39

40

45

o0

tating the same. 1T SDOWIE
" that when the hand wheel 55 is rotated, the

"in the end of the cylinder ¢
or reduce the volume of the explosion cham-

four-cycle engine. .

The cylinder 1

the cylinder. This _
central spindle 45 which extends upwardly,
and this spindle 1s forined near its upper

a spider 46, said spider having legs 47 which

edge of the cylinder casing,

oxtend downwardly and seat on the upper
as will be read-.
ily*-'understétja,_-:;_-"On the spindle 43 there.

is.‘provided a ‘gear wheel 477 and this
cear wheel meshes. with an 1dler gear
wheel 48 which is mounted on a suitable
hub 49 on the upper end of the cylinder cas-
ing. This idler 48 meshes with a gear wheel
50 -which is rigidly mounted
shaft 51, which
the cylinder, sald shaft being: suitably
mounted in brackets 52, 53. The lower end
of this shaft is provided with a helical gear

54 which meshes with the Thelical gear 22,

as shown. -The upper end -of the spindle 43
is provided -with a hand wheel 55 for ro-

Tt should be understood

cylinder head 41 -can be moved up 0T down -

to enlarge

bet between the cylinder head and the pis-

i ton. In Fig. 2 the cylinder head is shown 1n

55

60

its most depressed position, which oives the .
‘most reduced
chamber. When
to raise the cylinder head, the gear 4(*

volume for the explosion

the handle is rotated so as

maintains contact with the gear 48 by reason
of the fact that the gear 48 1s of great

width, as shown.

The arrangement of the cams on the cam

shaft is illustrated in ¥Fig, 3, in which view.

" the shaft is represented developed. The ar-
 row on this view :ndicates the direction of

rotation.” The cams are

all formed integral

36 which 1s 1{5-::~1t~‘3'nded-_1

The

| ‘has a'mdvable head 41
which is mounted 1n 2 counterbore 42 ot
head is provided with a’

screw 44 which makes’

on a veitical
oxtends down at the side of

L

securing governor welghts |

stem 10.
cated by the arrow.

q rectangular forward
the direction of rotation, and a curved rear
edee 9. The cam 98
rhomboid and has 1ts

‘the cam 57, that 1s;

983,150

with the cam sleeve. The exhaust cam 56
'« in line with the exhaust valve stem T,
while the inlet-cam 57 1s 1n
cem 4. A sparking cam 58 1s provided
which is in alinement with the sparking
The direction of rotation 1s 1nda-
The cam 56 is of vec-

tangular form, while the inlet cam 57 has

longitudinal axis 1n-
clined with respect to

shaft. In addition to this, the end of the
cam 58 which 1s remote from the cam 57

is disposed forwardly with respect to the di-

rection of - rotation.  The right end ot

the sparking cam 58,
than the opposite end. In the normal posi-

Tine with the

end with respect to
igs in. the form of a.

the axis of the cam:

the énd disposed toward.
is .of greater weight

6o

70

5. -

112

tion of the cam shaft, the eng_iﬂe'illustli*a_t_ed_- |

is supposed to operate at about three horse

power. In this position of the cam shaft, -

l

in Fig. 3.

lines &/, 0%,

! the wall of the housing.

|

' cam. shaft, the key

cam shaft 1s shifted over
‘power position,

the shaft is disposed as far to the right as
possible, s viewed in Fig. 1. The path of

the stems 7, 4, and 10, as the cams pass them;

will then correspond to the ‘position of the
dotted lines a’, ¢*, w’, shown on these cams

compression chamber or explosion chamber,
the cam shaft avill be shifted bodily toward
the left in a manner which will be described
hereinafter, so that the stems
and the sparker will come opposite to the
and 5% on the cams. This will
evidently increase-the length of the admis-
sion period so that.a greater volume of gas
and air, which 1S

When the hand wheel 55 15 T0-
to increase the volume of the

to form the charge, will

90

95

of the valves

100

be admitted. Itrwﬂl-"also;-be evident that

the ignitlon time SO that 1t will occur rela-
' tively earlier in the -stroke.

“Of course, 1T

desired, changes 1n the relation of the cams .

may be made so as to get different special

effects or results which may be required.
The end of the shaft 15 hasa head 60 rigid-

ly attached thereto by bolts 61,and this head

freely in and out 1n an opening formed n
| ng. A key 65 on the
side of this bushing glides in a groove 1n the
edge of the opening, as indicated, so that the

110

is enveloped'by a bushing 62, which slides .

head and shaft 15 cannot rotate though they |

may shift longitudinally.
“the head a ball bearing 64 18
the end of the cam shaft, as shown.

When :the hub 19 1s rotated to shift the

ngt rotation, so that this shatt and the
cam-shaft shift bodily to the left. When the
to the 6-horse-

the'_ shoulders 38 will be

On the inner side
formed for .

120

63 holds the shait 15




10

" slon chamber corresponds

-7 Attention
15 - - L]
- position of its edge 59,

983,160

near the toes 37, So'that"thé-governor'_eaﬂl

act on the cam-8haft to shift it toward the

right, if the speed of the engine becomes t00.

great. Shifting the cam-shaft to the right
reduces the period of admission and also af-

fects. the ‘sparking time so as to reduce the

‘power that the engine will develop. -

If desired, the cam shaft can be set ‘in
different intermedi ate positions, giving dif-
ferent intermediate periods of admission.

In any position thé volume of the explo-

admission period and to the sparking time.
is called to the tapered Or conl-
cam 57 and to the inclined
On account of this

r

cal form of the

- peculiar form, this cam will give a'continu-

ous variation from the. minimum period of

o opening of the valve, to the maximum period.

20

Having thus described my 1invention, I

claim as new and desire to secure by Let-

- ters Patent,— . -

95

~a valve for the _
adapted for operating

30

35

- graduated longitudinally
for operating a valve, and 1gniting mech-
-anism, the cam h.

shifted relatively to the -cylinder, - means

- adapted for so shifting the cam- shaft, and.

.45

k0

29

60

‘necting the cylinder

‘a cam shaft disposed at an

1. In a gas | Va
linder having means for ad-

ylinder, a valve mechanism
' sald valve, a cam
shaft having graduated means adapted for
operating the valve

gitudinally of its length, means adapted for

80 shifting the cam shaft, and gearing con-

' head with the last-men-
tioned means. | - ) |
2. In a

£as engine,

may be regulated, _‘ :
lating the capacity of the explosion chamber,

to the axis of the cylinder having means,

shaft being adapted to be

5. In a gas engine, a cylinder,.a head
therefor adapted to be moved relatively
thereto, a | | _ _
to the head, a nut secured relatively to the

spindle; in which the thread meshes, a cam

shatt having graduated means adapted to
be shifted relatively to

acdapted to so shift the cam

4. A gas engine having a movable cylin-
cder head, means for adjusting said cylin-

~der head to regulate the volume of the ox.
plosion chamber, a’cam shaft, valves

ad&pt—-

ed t_o--be-f d’riven.thereby, said ca;m shaft -haﬁ;—

perfectly to the

1. engine, a cylinder, a movable -
~ head in the cy 1T
justing’ it relatively to the cylinder to regu-
late the capacity of the . explosion. chamber,

_ a cylinder having an
explosive chamber, the Capacity of which |
means-adapted for regu.-

angle relatively

thereof, adapted

;-‘E”E?fil‘illg_{io_mlecting the first-mentioned with
.thelastmﬁntmned means. - D

spindle having a thread secured

the cylinder, mesns.
shaft, and gear--
~Ing connecting the spindle and the last-men-
‘tioned means. : S

ve mechanism, the said |
- cam shaft being adapted to' be shifted lon-

}

cams controlling the

said .cylinder,

shift
maximum horse power and tending to re-
~duce said horse power. . .

~+8. An explosion engine having a cylinder
-with a movable |
“adjusting
a screw received 1n said nut, a eam shaft ro-
and adapted to be shifted. -
when said screw is shifted by said nut, valves
controlling the |

tatably mounted

9. An explosion

a rotatable sleeve

said cam shaft isa_"shift'e'd-ltmgi'tudin'a,-llyj,and
means for shifting said cam ﬁhaft_ longitudi-
nally when said cylinder head is adjusted.-

8

| ing cams giving a different valve action when -

5. In a gas engine, a_cylinder, a head..

therefor -adapted to be moved relatively
thereto, means adapted to so move the head,
& shaft, gearing connecting
~with the shaft, a cam
rangle to the first-mentioned

the saild mesns

adapted to shift the cam shaft relatively to

the cylinder, and gearing connecting the said
shaft with the last-mentioned means. o
6. An explosion engine having a cylinder -

shaft disposed at an
shaft, means

75

with a movable .cylinder head, means for

adjusting said cylinder head to vary the
volume of the explosion chamber, valves for
cam’ shaft -having
‘ action of said valves
and adapted to produce different valve ac-

said cylinder, a shifting

‘tioms when shifted to different positions, and

‘automatic means. for shifting said cam shaft
when said eylinder head ‘s adjusted. ~

1..An explosion engine having a cylinder
with a movable cylinder head, valves for
controlling the admission. and exhaust from

tate. and slide; resilient means tending to
hold said cam shaft agamst sliding, means
for shifting said cam shaft when said cyl-
inder head is adjusted to give an increased
horse power, and a governor

sald cam shaft when running at a

-

sald cylinder head, a sleeve nut,

said cylinder.,

said cylinder head ig adjusted.

dér, means for adjusting
valves controlling

and affording means for shifting said cam
shaft when said nut is rotated. -

10, A pas engine having q cylinder, a cyl-
inder head a.dJustably mounted in said

cylinder, means for adjusting said head,
~a cam shaft, valves controlled by said cam
" shaft, means for

shifting said camr  shaft

cam shaft when
110
engine having a cylin- =~
der, a movahle cylinder head in said cylin-
' ng said cylinder head,
the flow to said cylinder,
nut, means for. "1f0t-&t}fng'-
sald sleeve ‘nut when said cylinder head 1s.
‘adjusted, a cam shaft rotatably mounted on.
sald sleeve nut, and a screw- In" connection.
~with said-cam shaft and

80
controlling the admission and exhaust from -

90
a cam shaft mounted to ro: -

R

adapted. to

100
cylinder head, means for |

105
admission and exhanst from
said cam shaft ‘having. cams
controlling the action of said valves, and
means for controlling said

115

engaging said nut

120



&

-~ veloped by said engine.
-~ 11. In a gas engine, a

(O ]

to vary fhep(mer developed by

maximum horse power,

a position giving a

and . a ‘governor adapted to codpefate with

said cam shaft, opposing the action of said
spring and adapted to reduce the power de-

cam shaft _édél.pted

- for operating igniting mechanism, a threaded

10

- for shifting. the

15

20

25

member. |

for operating
member, means

‘ing the cam <haft in one direction

member adapted to be J;Otated, and means
cam shaft adapted to be
operated by the

192. In a gas engine, a cam shaft adapted
valve mechanism, a. threaded
for shifting the cam shatt
adapted to be- operated by the threaded
member, and means adapted for engaging

the thread on the threaded member to oper- | _, ,
| - | chamber, the capacity of which may be regu-

ate 1t. - |

13. Ina g.a's éng_ine, a cam shaft adap’ﬁed

for operating igniting mechanism, a.threaded
adapted. to Totate, means for shift-
adapted
| the -
_ means adapted for engag-.
~ing the thréad on'the threaded member to |

member

to ' be operated by the rotation of

threaded member,

.- operate it, and governor mechanism adapted

for shifting the cam shaft in the opposite
direction. - L - |

~ 14. In a gas engine, a cam shaft having

" a shoulder, valve mechanism adapted to be

-39

the cam shaft, and a Spring

45

- 50

operated by the cam shaft, a wheel

 “toe away from
40 - _
“liaving a shoulder

mounted

for rotating with “the ‘shaft, a member

pivoted to the wheel, a toe on the pivoted

member for engaging the shoulder to shift

said pivoted member with 1its
its shoulder. | '
15. In a gas engine, a housing,

yieldingly the
a cam shaft

.dapted for operating igniting mechanism,

a gear wheel, adapted to be driven by the

encine, connected to the cam shaft but which

permits the cam shaft to be shifted relatively
“thereto, a member.

with a welghted arm
pivoted to the gear wheel, the member hav-
g also a toe adapted to engage the shoulder
on the cam shaft for shifting it.

-

16. In a gas engine, 2 cylinder having an
o movable head in the
means for adjusting 3t

explosion chamber,
cylinder  having _
relatively to the cylinder -to regulate the

capacity of the explosion chamber, joniting

60

means for the eylinder, a_cam shaft having
means eraduated Jongitudinally
operating the ignmiting means, the cam shaft

being adapted to be thrust relatively to the

ioniting means, and gearing connecting the |

h,

cvlinder head with the cam -shaft to shift

the latter.

17. In a gas engine; a cylinder having an-
explosion chamber, a mova

| said engine,
2 spring constraming said cam shaft toward

‘rotation of .the threaded

for holding:

disposed in the housing |

thereof for

ble head in the |

| cylinder having
tively to the cylinder to regiilate the capac-
ity of the eXph'_)Sion-clmmb"er,' nit]
for the cylinder, a cam
graduated longitudinally

ing means, gearing
head with the cam shaft to shift the latter,

means for adjusting it rela-

shaft having means
thereof for operat-
Ing the igniting means, the cam shaft being
adapted to be thrust relatively to the ignit-
connecting the cylinder

69

70

ond a governor connected with and adapted -

to move the cam shait.

shaft adapted

©18. In a gas engine, a cam

for operating igniting mechanism, a threaded

anism, means 1or

anism adapted for shifting the cam
the opposite direction. o

| having an nner shoulder,
‘threaded portion

member, yielding means for shifting the cam

75

shaft adapted fo be operated by the threaded

member, and means

the thread on the threaded member to oper-.

ate 1f. |

19. In a gas engine having an explosion

lated, means adapted for regulating the

capacity of the ‘explosion chamber, o cam’

shaft adapted: for operating valve - mech-
anism, and means for shifting the cam shaft
in one direction adapted to
the first-mentioned means. |
having an explosion

Jated, means adapted for regulating the

adapted for engaglng

80 -

o)

be operated by

90

capacity of ‘the explosion chamber, & cam |

shaft adapted for operating valve mech-
' shifting the cam shaft in
one direction adapted to be operated by the
frst-mentioned means, and governor mech-

01. In a gas engine, a, hollow cam shatt
having an :aner shoulder, a shaft having a

threaded portion disposed within the cam
shaft, a spring  disposed within -the hollow

cam shaft around the second-mentioned
shaft and against the shoulder, a threaded
nember swhich meshes with the threaded
portion of the second-mentioned shaft and
which is adapted
and means for rotating the threaded mem-
ber relatively to the second-mentioned shaitt.

99. In a gas engine, & hollow cam shatt
a shaft having a
disposed within the cam
shaft, a spring disposed” within_the hollow
cam shaft -around the “second-mentioned
and against the

shaft 1

shoulder, a threaded:

99

100

105

for compressing the spring,

110

115

member which meshes with the threaded por-

for rotating

tion of the second-mentioned shaft and which
is adapted for compressing the spring, means
the threaded member relatively

‘o the second-mentioned shaft, an outer

23. In a gas engine,

shaft, a wheel keyed to.
“the cam shaft, and a member pivoted to the
‘wheel, the member having a toe for engag-
ing the outer shoulder. . A
2 hollow cam shatt

120

125.




-
Ll

. shaft, a spring disposed within the hollow:

10

15

25

30

'Cﬂ i
T

10

- portion of the
which

- having 5 hub keyed to

keyed to the cam

988,150

'h:-,win'g an lnner shoulder, a shaft _lla'ﬁﬁg‘“éif?;'

threaded portion disposed within the cam.

cam shaft around the second-mentioned
shatft and against ‘['h.etshoulder, a threaded
member which meshes with the - threaded
second-mentioned shaft and
15 adapted for'-cmnpresaing the
SPring, means  for rotating the threaded
member relatively to the second-mentioned
shaft, an outer shoulder on the cam shaft,
a wheel keyed to the cam shaft, a oovernor

weight pivoted to the wheel, a toe engaging |

the outer shoulder, and means for holding
the toe yieldingly on the outer shoulder.

24. In a gas engine, a hollow cam. shaft
having an inner shoulder, a shaft having a
threaded portion lisposed within the cam
shaft, a spring disposed within the hollow
cam shaft around the second-mentioned
shaft and against the shoulder, a threaded

~member which meshes with the threaded

portion of the second-mentioned shaft and
which is adapted fop compressing the spring,
means  for rotating . the threaded member
relatively to the
outer shoulder on the cam shaft, 'a wheel

outer bearing for the hub, a governor weight

prvoted to. the wheel, and a foe on the gov-

ernor weight for engaging the outer shoul-

der.
25. In a
an - outer shoulder,

oas engine, a cam shaft having
a wheel ‘ha.wng a . hub

the wheel, and a toe on the governor weight
for engnging the outer shoulder. -

- 96, In ga gas engine, g casing, a hollow
:am-shaft having an mnmner shoulder, a shaft

I shaft

&

having a threaded portion disposed within

I"the hollow cam shaft, a spring disposed
around: the  second-mentionud shaft and

against the shoul der,
being keved to
adapted to be thpyst

threade(] member

the casing but being
relatively thereto, a
which meshes with the

second-mentioned shaft, an |

the cam shaft, an |

_ shaft, an outer bearing |
for the hub, a governor weight pivoted tg

threaded portion of the Ssecond-mentioned
shaft and whicly is adapted: for pressing- the
spring, and means’ for rotating the second-
‘mentioned member relatively to the shaft,
27, In a gas engine, a cam shaft having a

threaded member, & second threaded member
-meshing in the frst threaded member, which
18 adapted for compressing the spring, and

means  for rotating the second threaded
member relatively to the fipgt threaded mem-
- Der. | |

28. In a gas engine, a cylindey having an
explosive chamber,
cylinder having means for adjusting it rela-
tively to the cylinder, to regulate the ca-
pacity of the explosion chamber, a ecam
shatt having a shoulder, a spring engaging
the shoulder, a threaded member, a - secon(
threaded member _

threaded member, which is adapted for com-
pressing the spring, and gearmg connecting
the cylinder head with the second threaded

“threaded member.

In testimony whereof I have signed my

two subscribing: witnesses.

ALPHONSE M. LEONTI. _

Witnesses: ,.
- Groseere Macnr,.

Bocea Giuserrr.

the second-men tioned

stoulder, a spring engaging the shoulder, a

meshing in the frst

hame to this specification in the presence of

45

50

55

60

a movable head in the

65

70
member to rotate it.rela_tivelj to the first
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