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 VICTOR R. METHOD AND ALEXANDER W. STEWART, OF DULUTH, '
- MINNESOTA, ASSIGNORS TO CHARLES R. LITTLE, OF DULUTH,

- MINNESOTA.

' RECIPROCATING ENGINE.

~ SPECIFICATION forming part-of Letters Patent No. 785,318, dated March 21, 1905.
| o Application filed May 14, 1903; | Serial No, 157,191, o |

To all whom it may concern: . -

‘Be it known that we, Victor R. METHOD
and ALEXANDER W. STEWART, citizens of the
United States, residing at Duluth,1n the county
of St. Louils and State of Minnesota, have 1n-

vented certain new-and useful Improvements

in Reciprocating Engines; and we do hereby
declare the following to be a full, clear, and
exact description of the invention, such as will
enable others skilled in the art to which 1t ap-

pertains to make the same. |

- Qur invention relates to reciprocating en-
gines, and has for its object"the construction
of an engine adapted to have each stroke of its
pistons arbitrarily controlled by the engineer

and adapted especially to operate a steam-feed

valve governing the supply of steam to the

‘motive mechanism of sawmill-carriages.

 With these and other objects in view it con-
sists of two opposed cylinders each contain-
ing a piston, means for supplying steam to

“said cylinders simultaneously either at the

outer ends of each of them or at the outer end
of either one-of them and at the inner end of
the other of them and for exhausting the
steam simultaneously either from the inner
ends of both of said cylinders or simultane-

ously from the outer end of either of them
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and from the inner end of the other of them,
piston-rods connected to said pistons, respec-
tively, and extending through the outer ends
of said cylinders, cross-heads on sald piston-
rods, a rocker pivoted intermediate of 1ts ends
to a fixed support near said cylinders, a lever

pivoted intermediate of its ends to one end of
said rocker, a link pivoted at one end to one

end of said lever and at the other end to one
of said cross-heads, a second link pivoted at
one of its ends to the other end ot said lever
and pivoted at its other end to the other ot
said cross-heads, and means for arbitrarily op-
erating the valves governing the supply of
steam to or the exhaust from said cylinders.

It also comprises certain other construc-
tions, combinations, and arrangements of
parts, as will be hereinafter described and

claimed. | _ 3

In the accompanying drawings, Flgure 11s

f I.‘:"

]

an end elevation of our said invention, partly.
in cross-section. Fig. 2 is a perspective view,
on a reduced scale, of said invention. Fig.31s
a vertical central longitudinal section ot the
same:; and Fig. 4 is a longitudinal elevation,
partly in section, of a sawmill-carriage and of
the steam-feed mechanism for operating the
same, showing the connection of said mech-
anism with our said invention.” -
- Heretofore it has been usual to operate the
valve governing the supply of steam’to the
motive mechanism of sawmill-carriages di-
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rectly by a hand-lever or train of levers, re<

quiring great strength and endurance on the

part of the operator and in case of accident

to the carriage or other mechanism in his vi-
cinity often subjecting him to great danger.

To obviate these difficulties, we have produced

an engine capable of performing the great
labor of controlling said valve and capable of
being itself easily and constantly controlled
by the engineer or of being safely abandoned
by him in case of accident to other machinery
in his vicinity. : R

In the drawings, 1 and 2 are oppositely-ar-
ranced cylinders secured to any suitable base
or support, as 3. Each-of said cylinders 1s

provided with suitable steam-ports 4 and 5,

respectively. Valve-casings 6, containing
valves 7. adapted to govern said ports, are
provided for. each of said cylinders, which
valves are adjustably connected in such man-
ner, as by valve-stems 8 and a turnbuckle or
adjusting-collar 9, that they-will move simul-
taneously and are so arranged with respect to
said ports as to permit the admission of steam

or other motive gas or liquid at the will of

the operator simultaneously to the outer ends
of each of said cvlinders or to the outer end
of one cylinder and simultaneously to the in-
ner end of the other cylinder and to open the
exhaust from the end of each cylinder oppo-
site to the end at which steam is being admit-
ted. Said valves may be of anysuitable con-
struction; but we preferably employ spool-
shaped slide-valves having extensions 10, pret-

‘erably of the same diameter as the barrel of
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valve-stems and transversely apertured 1n one

-or more places, as at 11, to permit live steam

to flow from the chamber forward of the
valve through its central passage 12 and said

aperture 11 to the chamber in rear of said |

valve. An exhaust-port 13 is formed in each
of said valve-casings at any suitable point
within the constant span of its contiguous
valve, and a steam-supply pipe 14 communi-
cates with each-of the valve-chambers beyond
the span of said valves.
trarily operate said valves, we pivot to said
base, as at 15, one end of a lever 16, which

lever may, for greater stability and better

balance, be forked and adapted to straddle
the bulkhead dividing said eylinders, and in-
termediate of its ends we pivot said lever to
said adjusting - collar 9. A draw-rod 17 or
equivalent means is also pivoted to said lever,
as at 18, and is adapted to extend directly or
to be connected by any suitable intermediate
means to an operating-lever, as at 19, prefer-

ably pivoted intermediate of its ends to asuit-

able fixed support, as 20. In order to auto-
matically return said valves to center in case
of the abandonment of said operating-lever
19 by the engineer or sawyer, we preferably
provide oppositely - arranged draw - rods 21,
each slotted at one of its ends and pivoted to
said lever 19 by a pivot-bolt extending through
sald slots. The slotted or inner ends of said
draw-rods 21 overlap each other, whereby said
rods are made independent of each other in
action when said valve is not on center. The
opposite or outer ends of said rods 19 are di-
rected through apertured posts 22 and are
provided with terminal nuts 23. Coiled
springs 24 are mounted upon said rods 19 be-
tween said nuts and said apertured posts to

exert a spring tension upon said rods, where-

bysaid lever 16 isnormally centered. With-
in each of said cylinders is a piston 25, each
provided with a piston-rod 26, extending
throngh the outward end of the cylinder.
Cross - heads 27 or equivalent means are se-
cured to the outer ends of the respective

‘piston-rods and are preferably adapted to

engage slides or guide-rods 28. A rocker 29
18 pivoted intermediate of its ends, as at 30,
to a fixed support 31 and at one of its ends
may be connected in any suitable manner, as
by the links 32 and 32% to the valve-stems 32°
and 32°,of the corresponding valves 32¢and 32¢,

- governing the supply of steam to another en-

gine, comprising the cylinder 32, the piston
32°%, the piston-rod 32" attached to a sawmill-
carriage 32, the steam-supply pipe 82, con-
nected to a suitable steam - generator, (not
shown, ) and the exhaust-pipe 32™. We do not,
however, claim any invention in said latter en-
gine, but only in our said means for operating
and controlling the valves thereof. To the
opposite end of said rocker is pivoted, inter-
mediate of its ends, a lever 33. A link 34 is

pivoted at one of its ends to the cross-head of

In order to arbi-

785,318

-one of said piston-rods and at its opposite end

to one of the ends of said lever 33, and a link
35 1s pivoted at one of its ends to the eross-
head of the other of said piston-rods and is
pivoted at its other end to the opposite end

of said lever 33. Said rocker may, if desired,

be forked, and for the purpose of obtaining a
better balance of the parts levers 33 may be
pivoted to each of the branches or tines of said
fork, as shown, and similar links connect each
of said levers to said cross-heads. '

While we have described certain details of
our sald construction, it is obvious that many
modifications thereof may be made and equiva-
lent means employed without departing from
the spirit and scope of our said invention. It
1s obvlous, also, that our said engine may with-
in the scope our invention be connected with
any other or different mechanism adapted to be
operated or controlled by it. |

The operation of our engine is as follows:
When the operating-lever 19is released or held
on center either by hand or by the action of
said springs 24 through intermediate connec-
tions, the valves 7 will be in position to admit
steam to the outer ends of each of said cylin-
ders 2, and each of the pistons 25 will then be
held at the inner ends of said cylinders, respec-
tively, exerting ‘an equal influence, through
Intermediate connections, upon the rocker 29
to hold it-at center.
operating-lever 19 in either direction will not
affect the previous operative relation of both
of sald valves 7 with regard to the ports con-
trolled thereby, but will cause either one or
the other of said valves to effect the commu-
nication of the port 4, governed by it, with

the contiguous port 13 and of the adjoining
port 5 with the source of steam-supply, thus

admitting pressure to the inner end of only

one of sald cylinders and permitting pressure.

to continue in the outer end of the opposite
cylinder. The piston held at the inner end of
one of the cylinders will thus act as a fulerum
for the lever 83, and the opposite piston mov-
1ng outward will operate as the power upon
saild lever.

Having now described our invention, what

we claim, and desire to secure by Letters Pat-
ent, 15—

1. In an engine, the combination of oppo-
sitely -arranged cylinders, a valve-chamber
connected with each cylinder and each pro-
vided with ports extending respectively into
the opposite ends of the corresponding cylin-
der and with a port extending to the open air,
a valve posttioned in each of said valve-cham-

bers and each normally arched in single span

over the valve-chamber mouths of the ports
extending from its corresponding chamber to
the open air and to the inner end of the cor-
responding cylinder, and when arbitrarily
moved from such position one of said valves
being arched in single span over the valve-
chamber mouths of the ports extending from
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the corresponding chamber -to the open air
and to the outer end of the corresponding

cylinder, the other of said valves at such

time continuing arched in single span over

‘the valve - chamber mouths of the ports ex-

tending from 1ts corresponding chamber to

- the open air and to the inner end ot 1ts cor-

responding cylinder, and means for arbi-
trarily operating Smd valves., substantmlly as
described. |

2. In an engine, the combination of oppo-
sitely -arranged cylinders, a valve -chamber
connected with eacheylinderand each provided
with ports extending respectively into the op-

posite ends of the corresponding cylinder and
to the open-air, a valve positioned in each of

sald valve-chambers and connected with each
other, and each normally arched in single
span over the valve-chamber mouths of the
ports extending from the corresponding cham-
ber to the open air and to the inner end of the
corresponding eylinder, and whenmoved from

such normal position one of said valves being |
arched in single span over the valve-chamber
mouths of the ports extending from-the cor-.

responding chamber to the open air and to
the outer end of the corresponding cylinder,

the other valve at such time continuing arched.
in single span overthe valve-chamber mouths

of the ports extending from its corresponding
chamber to the open air and to the inner end

of 1ts corresponding cylinder, means for arbi-

trarily governing the movement of said valves
to admit steam to the outer end of one cylin-
der and to the inner end of the other cylin-
der, and means adapted to automatically re-
turn said valves to the position for admitting
steam to the outer ends of both cylinders
when the arbitrary means of operationisidle,
pistons within said cylinders, provided with
outwardly -extending piston-rods, a rocker
pivoted to a suitable fixed support, a lever

pivoted intermediate of its ends to said rocker,

a link pivoted at one end to one end of said
lever and at its opposite end to the outer end
of one of said piston-rods, a link pivoted at
one of 1ts ends to the opposite end of said le-
ver and pivoted at its opposite end to the

outer end of the other of said piston-rods, and

means pivoted to said rocker at another point
and adapted to be connected to mechanism to
be operated by sald rocker, substantially as de—
scribed.

3. In an engine, the combination of opPO-

sitely-arran O"ed Y linders provided with feed

and exhaust ports, connected valves govern-
ing sald ports, means for arbitrarily control-
11110* each movement of said valves, pistons
within said cylinders, provided with piston-
rods extending through the outer ends of said

cyvlinders ‘Lnd promded with cross-heads at

thelr outer ends, a rocker pivoted intermedi-

ate of its ends to a suitable fixed support, a
lever pivoted intermediate of 1ts ends to one

end of sald rocker, a link pivoted at one of its

“ends to one end of said lever and pivoted at

1ts opposite end to the cross-head of one of

¥: 3

said piston-rods, and a link pivoted at one of

“its ends to the opposite end of said lever and -
pivoted at its opposite end to the cross-head
of the other of said piston- rods substantially

as described. |
4. -In an engine, the combination of oppo-
sitely-arranged cylinders, each provided with

feed and exhaust ports, coacting valves, gov-

erning said ports, means for arbitrarily oper-
ating said valves to admit steam to the outer
end of one cylinder and to the inner end of the

75

opposite cylinder, meansadapted to automat-

ically return said valves to the position for
admitting steam tothe outer ends of both cyl-
inders when said means for arbitrary opera-

tion is idle, a forked swinging arm pivoted to

a fixed support, levers pivoted intermediate

of their ends to the branches or tines of said -

forked arm, parallel links pivoted at one of

their ends to corresponding ends of said le-

vers and pivoted at their opposite ends to the
outer end of one of said pistons, and other

parallel links pivoted at one of their ends to

the corresponding opposite ends of said levers
and pivoted at their opposite ends to the outer
end of the other of said pistons, substantially
as deseribed. |

- 5. Inanengine, the combination with oppo-
sitely-extending piston-rods attached to inde-
pendent pistons, of aswinging arm plvoted to
a fixed support, a lever pwoted intermediate

of its ends to said arm, a link pivoted to one
end of said lever and to the outer end of one
of said piston-rods, and a link pivoted to the

‘opposite end of said lever and to the outer end

of the other of said piston-rods, substantially
as described. -

6. In means for the purposes described the
combination with a suitable support of a

rocker-arm pivoted thereto, a lever centrally

pivoted to one end of said rockel a link piv-
oted at one end to one end of S&ld lever and

“extending at an angle thereto, a second link
-pivoted at one end to the other end of said le-

ver and extending in the opposite direction
to the first said link, means interposed be-
tween the opposite ends of said links and piv-

oted thereto and adapted to hold either one of

sald links against longitudinal movement and

‘to cause the longitudinal movement of the op-
posite link, and means for operating sald in-
‘termediate means, substantially as described.

7. In an engine, the combination of oppo-
sitely -arranged cylinders, a valve -chamber

connected with each cylinder and each pro-
vided with ports extending respectively into

the opposite ends of the corresponding cvlm-
der and with a port extending to the open air,
a valve positioned 1n each of said Valve-cham-

bers and each normally arched in single span

over the valve-chamber mouths of the ports

extending from 1ts corresponding chamber to-
the open air and to the inner end of the corre-
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sponding cylinder,and whenarbitrarily moved | air and to the inner end of its corresponding

from said normal position, one of ‘said valves | cylinder, substantially as described.

being arched in single span over the valve- In testimony whereof we hereunto affix our
chamber mouths of the ports extending from | signatures in presence of two witnesses.

5 the corresponding chamber to the open air VICTOR R. METHOD |

and to the outer end of the corresponding cyl- A -
inder, the other of said valves at such time ALEXANDER W. STEWARL

continuing arched in single span over the W itnesses:
valve-chamber mouths of the portsextending S. W. HANCHETT,
10 from its corresponding chamber to the open JAMES T. WATSON.
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