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. UNITED STATES PATENT OFFICE,

CHARLES J. PETERSON, OF POINT RICHMOND, CALIFORNIA.

 Toall whom it may concern:
-Be it known that I, CEARLES J. PETERSON, |

a citizen of the United States, residing at { operating through a guide 10 and provided

'REVERSING MECHANISM FOR ENGINES.

——

Specification of Letters Patent.

Patented Dec. 20, 1808.

Application filed May 26, 1908, Serial No. 435,051,

- Point Richmond, in the county of Contra

3

Costa and State of California, have invented |

certain new and useful Improvements in

- Reversing Mechanisms for Engines, of which

10

versing mechanism,

the following is a specification. =~
This Invention relates to internal com-
bustion motors and involves novel improve-

- The invention also aims
matertally the power of the explosive

‘engine, under certain conditions of service,
by utilizing in connection therewith a Fres—
sure medium acting upon the pistons of

~ cylinders to return the same to the explo-

20

sive ends of said eylinders after the power

stroke is completed. The controlling means
whereby the spid} pressure medium 1s admit-
ted to the cylinders is of such a nature as to

“also govern the starting and reversing -of

29

30

the motor, constituting the novel mechanism
before referred to. - -

. For a full understanding of the invention,
- including the merits and advantages thereof,

reference is to be had to the following detail

ings, in which: - -
Iigure 1 is-a side elevation of an engine

description, and to the accompanying draw-.

- embodying the invention; Fig. 2 is a vertical

- - sectional view faken through one of the
- cylinders of the engine; ¥ig. . .

section of the auxillary valves controlling |
the supply of compressed air to the reser-

40
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- cylinder has its piston-rod 2 connected with
& shding head 3, the latter being connected

55

voir therefor; and ¥ig. 4 is a detail section

on the line 4—4 of Ikig. 1 looking in the.
' dlreCthH: Of.!the arrow. L S

- Corresponding and like parts are referred

to throughout the description and drawings

by similar reference characters. o
~ Specifically describing the invention, and |
referring to the drawings particularly, the |
engine shown 1s of the four-cycle type, and

embodies the thrée cylinders A, B, and C,
in which operate the pistons 1. The cylin-
ders and adjacent codperating parts are. all

- substantially of the same structure, generally
speaking, and one only will therefore be

escribed at this time. The piston 1 of each

by a pitman 4.with the crank-shaft 5.
Suitable inlet and exaust valves 6 and 7,

12,
ments including peculiar starting and re- i

to increase

the

3 1s a detail

| the exaust valve being operated from a cam

shaft 8. The wvalve 7 has a valve rod 9

with a roller on its lower end with which a
cam 8% on the shaft 8 engages in the rotation
of said shaft. The valves 6 and 7 are pref-

der while upon the opposite side is located
siidde valve 11 arranged in a suitable casing

engaged by a double cam 15 carried by
another cam shaft 16. The cam shafts 8

! and 16 are provided with gears 17 and 18,

- The valve 11 has a valve-rod 13 sup-
i ported at its lower end on a rocking arm 14,
the latter having a roller arranged to be

60

erably arranged upon one side of the cylin-

65

70

respectively, which mesh with an. inter-

mediate gear 19. The gear 19 is in mesh

with a gear 20 applied to the crank-shaft 5,
and the shafts 8 and 16 are therefore driven
from the crank-shaft, - = - '

15

A spring 21 normally tends to force the

valve-rod 9 to the linit of its downward

movement, and a similar spring 22 codperates
~with the valve-rod 13 in a similar manner.
- The valve-casing 12 1s provided with an ex~

80 -

haust port 23 leading therefrom and the

i lower end of the cylinder is provided with a
port 24 leading to the casing 12. The valve
11 is an ordinary slide valve such as com-
‘monly employed on steam-engines and is
“adapted to connect the port 24 and the ex-

haust port 23 in an obvious manner, when

the pressure medium received in the lower
90

end of the cylinder exhausts therefrom on
the down stroke of the piston 1.

the valves-11 in the casings 12 of the cylinders

move up and down with the pistons 1.

- Extending from a. compressed air reservoir

25 is an air pipe 26 from which lead branches

27 by which the air is supplied to the valve

casings 12. The compressed air is adapted

to enter the lower ends of the cylinders A,

of the engine, the force of the compressed air

being exerted against the pistons on every

85

- 1t is to be noted that when the éﬁgine 1S
going ahead the cam-shafts 8 and 16 rotate
in the same direction as the crank-shaft and =

95

100

B, and C from the pipes 27 when the valves
11, of course, reach the upper limit of th_alr
“movement 1n regular order in the operation

105

stroke thereof to force the same upwardly, as

will be readily apparent.

respectively, are provided for each cylinder, | time, and it will be seen that the arrangement

~ The slide valves -
11 operate constantly while the engine 1s
going, in order to supply the compressed air

110
to the lower end of the cylinders at the proper '
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- the pomt where the pipe
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intervals.

cylinder C air will be

‘the reservoir 25,

&2

of the parts is such that the
the pistons 1 does not in
with the operation of the pistons by the ex-
plosion of tlie explosive mixture received in
the upper ends of the cylinders at proper
In other words,
invention the combined forces derived from
exploding the explosive mixture in one end
of the eylinders, and admitting compressed

alr at the opposite end of the cylinders, are -
driving the pistons, such forces

utilized in
acting in-opposite directions in tho manner

‘described with obvious resultant advantages.

Leading downwardly
of the cylinder C is a pipe 28 which extends
upwardly to a small valve casing 29 arranged
adjacent to the outer side of sald evlinder C.
In thelength of the pipe 28 is an auxiliary aiy
inlet 30 normally closed by a valve 31." Inp
the casing 29 is ‘an upwardly opening check
_ The piston in the cylinder C is
employed ds a pump for charging the reser-
volr 25 with compressed air.  In other words,
the cylinder C and its piston 1 perform the
function of & pump, virtually, for the above
purpose. " ‘lhe casing 29 1s connected by a
Pipe 33 with the pipe 26. Handles 312 and
502% are _
respectively, and when said handles are ad-
justed so as to occupy the positions shown in
?E‘ig. 3, on the up stroke of the piston of the
drawn into the lower

from the lower end

portion of said
On the down stroke of said piston the valve
§ and the air previously drawn into
the lower portion of the cylinder. C will be
forced through the pipe 28 by the check-
valve 32, through the pipes 33 and 26, mnto
- Whenever the rescrvoir 25
is sufficiently chareed with compressed air
the handles 312 and 322 may be so adjusted
that the stem portions engage and hold the
valves 31 and 32 positively closed. Under

-such conditions the cyhinder C and 1ts piston

will no longer pump the air to
29. . A throttle-valve 34 is
the pipe 27 connected

the reservoir
located between
with eylinder A and
33 Joins the pipe 26.
engine is provided g

At one end of the

shifting lever 35 having a link conneetion 36
at its lower end with the frane of the engine
and suitably connected between its ends, as
shown at 37 with one

16. A pin 38 projects from the shaft 16 1mto a
spiral slot 39 formed in the hub of the gear
18. The gear 18 is held for rotation in the

same plane as the gear with which 1t meshes

by means of a bracket 40, the shaft 16, how-
ever, being longitudinally movable through
the gear 18 when the lever 35 is moved
either to the right or left. Movement of the

shaft 16 ]'ongitudinally varies the relative

position of said shaft, when rotating or not
rotating, with respect to the positions of the
gear 15, crank-shaft 5, and pistons 1.

alr acting upon |
any way interfere |

in the present

sides of said pistons free to be
explosion of the explosive mixture.

provided for the valves 31 and. 32,

cylinder through the inlet 30, | the engine the lever 35

end of the cam-shaft: the shaft 47 adjacent

operated thereby.

Such | therein, g

908,033

movement of the shaft 16 shifts the cams 15
carried thereby, which cooperate to actuate
the slide valves 11. The slot 39 is of such a

length that by moving the lever to the limit

of 1ts movement in either direction, a one-
third revolution of the shaft 16 and its cams
1 caused. _

A sparker 41 is provided for each cvlinder
and 1s‘operated by a rod 42 and eccentrie 43,
the latter being carried by the shaft 1¢. It
will be obvious, thercfore, that any adjust-
ment of the cams 15 by shifting of the lever
39, when the shalt 16 is rotating or not ro-
tating, will also ecause adjustment of the
eccentrics 43 which operate the sparking
mechanism. |

The engine is started by admitting com-
pressed air to one of the cylinders, said air
acting upon the lower stde of the piston
therein to give the necessary initial rotation
to the erank-shaft. The air acting upon the

lower sides of the pistons leaves the upper

In an
encine of the type shown and described it
will be apparent that the same may he
started or reversed {rom any position at
which it may stop. In the position of the
parts as shown in Fig. 2 the crank-shaft 5 1S
turning in the direction of the arrow and the
cami-shaft 16 is of course moving in the same
direction.  Should it be desired to reverse
would be operated so
as to shift the shaft 16 to tle rnght and this
would effect rotary movement of the shaft
and the cams 15 and vary the relative posi-
tions of the valves 11 and the pistons 1. "The
siide valve 11 shown in g, 2, for instance,
would be thrown into a position fullvy opening
the exhaust of the cyvlinder adjacent thereto,
and the adjustment of the valves 11 will be
such as to cause the engine to be reversed.
The .]pivoml support of the lever 35 is a shalt
47, shown most clearly in Fig. 4 of the draw-
Ings, said shaft connecting the lever with t]ie
link 36.  On the end of the shaft 47 opposite
that carrying the lever 35 is an arm 35°
which is connected with the shaft § by means
substantially the same as the connecting de-
vices between the lever 35 and the shaft 16.
A link 362 corresponding to the link 36 e¢on-
nects the frame of the engine with the end of
to the arm 352, It wil]
be apparent that on operation of the lever 53,
the arm 352 will Le simultaneously o erated,
and by this means the shafts 8 and 16 are
shifted the same time, when the lever 35 is
moved, thereby varving the positions of the
cams 8% and 15 with respect to the valves

Having thus described the mvention, what
1s claimed as new, is:

In an explosive engine, the combination of

a plurality of cylinders, pistons mounted

crank shaft connected with said

acted upon by
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pistons, exhaust and inlet valve mechanism, .

operating means for said valve mechanism,
s, compressed air reservoir, valve casings ap-

plied - to .the cylinders and communicating
. therewith at the lower ends thereof, an air

casings,

to the cylinders, sparking mechanism for ex-

ploding explosive charges in the upper ends |
" of the cylinders, a cam shaft operably con-'
nected with the crank shaft for actuation

thereby, cams carried-by said crank shait

and arranged to operate the slide valves, |

5 connections between said cam shaft and the

exhaust valve mechanism, a shifting lever

 for effecting longitudinal movement of the

cam shaft, and means including a pin and
slot. device for varying the relative positions

. _ _ | _ of the cam shaft with respect to the pistons 2o
~ pipe connecting the reservoir with said valve |
' slide valves controlling the admis-
“sion of compressed air from the valve casings

on longitudinal movement of said shafit,
whereby the slide valves and sparking mech-

‘anism are adjusted to start or reverse the
‘engine. S
~ In testimony whereof I affix my signature 25
in presence of two witnesses. o

~ Witnesses:*
- JoHN LINDAHL,
. Gust. W. HEDLUND.

" CHARLES J. PRTERSON.
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