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To all whom il may conceriv:

- Be it known that I, JOSIAH PORRITT, a ¢iti-
zen of the United States, residing at San Fran-
cisco, in the county of San Krancisco and
State of California, haveinvented certainnew
and useful Improvements in Engines; and I

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 it appertains to make and use the same.

My invention relates to steam-engines; and
its object is to provide a steam-engine In
which the steam will be more fully expanded
while in the eylinder and an increase in power
obtained. ,

My invention consists of a framework sup-

porting a fly-wheel and one or more steam-

cylinders adapted to operate said fly-wheel
by suitable mechanism, the novel features
of construction and combination of parts of

which are hereinafter fully described, and _
| able bearings, asshown. This fly-wheel may

pointed out in the appended claims.

In the accompanying drawings, Figure 118
a side elevation of my improved steam-en-
ogine. Fig., 2 is an elevation from the back
end of the cylinders. Fig. 31is asimilar view
from the front ends thereof. FIig. 418 a de-
tail of eccentric-rods, and Fig. 5 is a detail of
operating-lever. . |

The numeral 1 indicates a base of the usual
form, which may be either constructed inte-
orally with or attached to the frame of the
engine. The frame 2 is designed to support
the various parts of the engine, and, as indi-
cated above, this may be integral with or at-
tached to the base. DBearings 3 aresupported
where needed upon the frame. 1t will be ob-
vious from what will hereinafter appear that
this frame may be made in a variety of forms,
according to the different sizes and propor-
tions of the parts of my device.
provided with steam-chests 5, are firmly at-

tached by any suitable means to the base 1.
These cylinders in my preferred form are two

in number; but it will be obvious that one
may be dispensed with or that one or more
may be added, as this will simply entail the
dispensing with or duplicating of certain op-
erating parts to be hereinafter deseribed. 1t
is also obvious that these cylinders may be
arranged for use as a simple engine, as shown,

or they may be for double, triple, or higher |

Cylinders 4,

| expansions. In the frame herein illustrated

I have shown two eylinders used as for a sim-
pleengine,and when so used I provide a steam-
pipe 6, divided into two portions 7, each of
which connects with one of the steam-chests
5. The usual throttle-valve 8§ controls the
admission of steam in the main pipe, and
I further provide valves 0, located in the

branches thereof, thus rendering it possible

to dispense with the use of one of the cylin-
ders. An exhaust-pipe 10 receives the ex-

‘haust from the cylinders 4 and isdivided 1nto
two branches 11, each of which is controlled

by a valve 12 for the same purpose as the
valves 9 in the steam-pipe. Itis not deemed
necessary to show the valves in the steam-
chests, nor the piston in the cylinder, as these
may be of any type, and in my present in-
vention I do not claim any novelty in the con-
struction of either. A fly-wheel 13 1s car-
ried upon a shaft 14, held to revolve In suit-

be of any preferred form of construction and

power may be taken from a belt running

thereon, or the shaft 14 may be extended and
provided with a belt-pulley. (Notdeemednec-
essary to be here shown.) Upon the shaft 14
are located crank-disks 135, provided with the
crank-pins 16. This fly-wheel is operated by

‘means of a system of levers which will now

be described. The pistons above referred to
haveattachedtheretopiston-rodsl?,whichare
provided with cross-heads 18, adapted to slide
in the guides 19. Vertical walking-beams 20
are provided with stub-shafts, which rotate
within proper bearings upon the frame. 'The
lower ends of these walking-beams are here
shown as being about twice the length of the

t upper end thereof; but it is obvious that this
proportion may be varied at pleasure.

Con-
necting the lower ends of these walking-
beams to the cross-heads 18 are side rods 22.
These rods are shown as provided with ordI-
nary brass bushings 23 and pin connections
24; but it will be plain to any one skilled In

the art that any form of rod may be here sub-

stituted. The upper ends of the walking-

beams are connected to the crank-pin 16 by

means of the connecting-rods 25. These con-
necting - rods are provided with the usual

straps 26, embracing brasses 27, and these

straps are adapted to be tightened by any
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‘the piston-rods will be in alinement.
construction will prevent upward pressure of

2 _ | N ._ 602,794

suitable means—as, for instance, a gib and a
~cotter,asshown at 28.
- are so mounted that at the extremity of the

These walking-beams

stroke 1n either direction the side rods and
- "T'his

the piston-rods. Bythismeansalso the lower

- orundersurfacesof the cross-heads are adapt-

10
- allnement.

. y

ed to form a broad wearing-surface, which
may be easily lubricated and readily keptin

Ifrom this it is plain that the steam

~expansion than werethe PlStOIIS d1rectly GOn-
~nected to the fly-wheel.

I will now explain the manner in W}lleh 1

ope1 ate my valve-gear.

‘Upon the shait 14 me.ﬁlmly keyea eceen-

-'trlcs 29, and I preferably employ two of these

upon each side of the fly-wheel, thus forming
“a separate valve-gear for each of the vdlves N
T'o the eccentrics are firmly connected eccen-

- tric-rods 30, one of which has an offset por-

. a rock-shaft 35.

35

tion, as shown at 31. Links 32 of the usunal

- form are attached in the ordinary mannerto
Within eachlink moves
a link-block 33, having rotatably attached
thereto an angled rocker-arm 34, mounted on
Mo the lower end of the
rocker-arm is attached a radius-rod 36, con-

these eccentric-rods..

necting with the valve-stem 33. In order to

shift the link, I provide a saddle 38* upon the
back thereof, to which is attached a rod 39.
- The numeral 40 designates a tumbling-shaft

- which is provided with radial arms 41, to
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which the rods 39 are connected. This tum-

blmﬂ‘-shaft extends from oneside of the frame

to the other and is adapted to operate both
links simultaneously. In order to regulate
the cut-off, I provide the slotted segment 42,
lever 43, connected to the tumbling-shaft 40,
and latch 44, carried by said lever and adapt-
ed to engage the slots in the segment 42, 1
commonly employ but one of these levers;
but when my engine is of large size two may
be employed at the opposite 'ends of the tum-
bling-shaft.

It will be perfectly evident that many modi-

fications may be made of my engine without

departing from the spirit of the invention,
since 1t may be used, as heretoflore stated, as
either a simple or compound engine. Itmay
be used also for marine purposes, in which

case the fly-wheel 1s dispensed with and the

shaft 14 forms a part of the propeller-shaft,
the remainder of the engine being inverted
or turned vertically instead of horizontally,
and by other modifications can be used as
well for locomotive purposes.

purpose, however, 1s for usein small engines
where the great power gained with the small
use of steam makes it extremely desirable.
From experiment I have determined that in

It is now evident that the recip-
rocatory movement of the pistons within the
- ¢ylinders will cause the fly-wheel to revolve.
- It is further evident that the crank-pin throw
1s of small length compared with the piston
stroke.
- in the cylinders will have a greater chance of

My special |

this device great power can be developed with

small steam expenditure, and I herein provide

a construction thatis easily repaired, of cheap
first cost, and extremely efficient and thor-
oughly adapted for the purposes described.

Having thus described my device, what 1.

claim as new, and de.:_aue to secure by' Lettels

| Patent, is—
1. In an engine, the eombmatlon Wlth a.
base and frame consmtmw of side plates or
standards, of horizontally-dlsposed cylinders

mounted on said base and arranged on oppo-
site sides of the standards, pistons moving

o

75

8

withinsaid cylinders,valves directlyoverand

“controlling the supply of steam to said eylin-
ders, piston-rods connected to the pistons, a
vertical walking-beam mounted on a stub-
shaft on the exterior side of each standard,
| side rods: connecting the lower ends of the
said beams with the piston-rods, a horizontal
1 shaft mounted in bearings in the upperends

of the standards and located between thesaid '

I"eylinders and beams, a fly-wheel mounted on
sald shait between the standards, connect-
ing-rods attached to the upper ends of the
walking-beams and to the said horizontal
shaft and adapted to rotate said fly-wheel,
and valve-operating mechanism connected to
the opposite ends of the said horizontal'shaft -

910 .

05

for operating both of said steam-controlling

valves Snnultaneously substantnlly_ as de-—_

scribed.
- 2. In an engine of the type described, the
eombmatwn of a base and frame consmtm O

of two side plates or standards rising there—

ftom hmizt)nt&llyl-dispos,'ed e’ylindms mount

alds, plstons remprouatmw W1Lh1n smd (33 1111—-

ders, rods attached to said pistons, a vertical
walkmﬂ-beam mounted on a stub-shaft on the
e*{teum side of each standard and having
arms of unequal length, side rods connected
to the lower ends of the longer arms of the
said walking-beams and to the piston-rods, a
horizontal s]mft located between the cyhn-
ders and beams and mounted in bearings in
the uapper ends of the standards and carry-
ing intermediate of its length between said
standards a fly-wheel, a crank-disk secured
upon each end of theshaft and provided with
crank-pins, and connecting-rods between the
crank-disks and the upper ends of the short
arms of the walking-beam, said crank-disks
and connecting -rods being arranged exte-
riorly of each standard, substantially as de-
scribed. | |

3. In an engine of the type described, the
combination of a base and a frame compris-
ing two side standardsrising therefrom, a pair
of horizontally-disposed cylinders mounted
on said base at opposite sides of the stand-
ards, cross-heads carried by the piston-rods,
horizontally - disposed cross-head guides in
which the said cross-heads operate, a pair of

vertical walking-beams arranged at opposite

sides of the base and mounted on stub-shafts
projecting from exterior sides of the frame-

{05.
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standards, valves controlling the steam-sup- | walking-beams with the cross-heads, a hori-

ply to said eylinders, side rods connecting
said eross-heads and the lower ends of said
walking-beams, & horizontal shaft mounted
in the upper ends of said standards between
the eylinders and beams, a fly-wheel on the
saidshaft between the standards, ecrank-disks

on the opposite end of the said shaft, rods

connecting the upper ends of the walking-

beams with said crank-disks, eccenfrics

mounted on the horizontal shaftinside of the
standards, a fly-wheel on the said shaft be-
tween the eccentrics, and means operatively
connecting the said eccentrics and control-
ling-valves, substantially as described.

4. In an engine of the type described, the
combination of a base and frame consisting
of two side standards rising therefrom, a pair

of horizontally-disposed eylinders mounted

on said base at opposite sides of the stand-
ards, each cylinder being provided with a
steam-chest, steam-supply pipes connecting
the steam-supply chest with a common steams-
supply, a piston in said cylinders provided
with piston-rods, a valve operating within
each steam-supply chest and adapted to con-
trol the supply of steam to the eylinders, said

valves being provided with exteriorly-pro-

jecting stems or rods, cross-heads attached to
the rods and moving in cross-head guides, a
pair of vertically - disposed walking-beams

having arms of unequal length and mounted |

on stub-shafts projecting from the opposite
exterior sides of said standards, side rods con-
necting the longer lower arms of said beams
and the cross-heads, a horizontal shatt rotata-
bly mounted in bearingsin the upper ends of
said standardsand located between the beams
and cylinders, crank-disks attached to the

ends of the shaft and arranged on the exte--

rior sides of the standards, rods connecting
said disks to the shorter upper arms of the
walking-beams, a fly-wheel mounted on the
horizontal shaft between sald standards, a
pair of eccentrics also mounted on said shaft
between the frame and standards on opposite
sides of the fly-wheel, a pair of depending ec-
centrie-rods attached to each pair of eccen-
frics, links earried at the lower ends of said
eccentric-rods, and connections between said
links and valve stems or rods, substantially
as described. | |

5. In an engine of the type described, the
combination of a base, a frame consisting of

two standards rising therefrom, a pair of

horizontal cylinders mounted on said base at
opposite sides of the frame, each cylinder be-
ing provided with a steam-chest, valves in
said steam-chests provided with exteriorly-
projecting valve-rods, a piston in each eylin-

der provided with a piston-rod carrying a

eross-head movable in cross-head guldes on
the frame, a pair of vertical walking-beams
having arms of unequal length and mounted
on stub-shafts projecting from the .exterior
sides of the frame-standards, side rods con-
necting the lower or longer arms of said

zontal shaft mountedin bearingsin the upper
ends of the frame-standards and located be-
tween said eylinders and beams, crank-disks
secured to the outer ends of said shaft, rods
connecting said disks with the apper shorter
arms of said walking-beams, a pair of eccen-
trics attached to said shaft between the {rame-
standards and provided with depending arms
or rods arranged in pairs, a single link lo-
cated on the exterior side of the frame-stand-
ards and connected to the lower ends of the
arms or rods depending from the eccentrics,
a, link-block held to slide within each of said

| links, a rock-shaft mounted in the frame-

standards and provided with bell-crank
rocker-arms secured to the valve-stems, and
means located between the said standards for

shifting said links, substantially as described.
6. In an engine of the type described, the
combination of a base, a frame consisting of

two side standards rising therefrom, a pair of
horizontally-disposed eylinders mounted omn

said base at opposite sides of said standards,
said cylinders each being provided with a
steam-chest and valves therein for control-

ling the supply of steam, a piston in each ¢yl-
inder provided with a piston-rod, a €Cross-
head secured to each piston-rod and operating
in cross-head guides on the frame, a pair of
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vertical walking-beams at opposite sides of

the engine and mounted on stub-shafts pro-
jeeting from the exterior sides of each frame-
standard, side rods conneeting the lower
arm of each walking-beam with the adjoin-
ing cross-head, a horizontal shaft rotatably
mounted in bearings in the upper ends of said
standards and located between the cylinders
and said beams, cranks secured to the outer
projecting ends of said shaft, rods connecting
said crank-disks with the upper ends of said

walking-beams, eccentrics mounted on the

shaft between the said frame-standards and
provided with depending eccentric arms or
rods arranged in pairs on opposite sides, a

‘singlelink located on the exterior side of each

frame and connected to the lower ends of
each pair of eccentric arms or rods, link-
blocks sliding in gaid links, a rock-shaft ar-
ranged between the frame-standards and pro-
vided with rocker-arms rotatable thereon, ra-
dius-rods connecting the rocker-arms to said

valves, a tumbling-shaft provided with a plu-

rality of rocker-arms, saddles carried by said

links, rods connecting said saddles to the.

rocker-arms upon the tumbling-shatt, a lever
connected with said shaft between the frame-
standards, and means to lock the lever for

regulating the cuf-off of the valves, substan-

tially as deseribed.

7. In an engine of the type described, the

combination of a base, a frame consisting of

side standards rising therefrom, a pair of hori-

zontally-disposed cylinders mounted on said
base at opposite sides of the standards, each
eylinder being provided with a steam-chest
and controlling-valve operating therein and
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- shaft between_the sald frame-standards and |
. provided with depending pairs of eccentric |

‘said cylinders and-

... of said:shaft,
- I5

4 ' - 602,794

also with: a valve-stem, pistons: operating in |
provided with rods: con- .
nected to cross-heads movable 1n cross-head
‘guides on the frame, a pair of vertical walk-
ing-beams having arms of unequal length,
. said beams beingmounted on stub-shafts pro-.

- jecting from the exterior side of each frame-
o standard,  side rods' connecting

- longer arms of the
a hor*m_ontal_shaft rotatably mounted 1n .bem- _:
- ings in the upper ends of said frame-stand-
- ards ‘between the cylinders and said beams,
crank-disks attached to the projecting ends |
rods  connecting said crank--
disks with the uppershorterarms of the walk- -
- ing-beams, a fly-wheel mounted on said hori-
- zontal shaft between the frame-standards, a |
. pailriof eccentrics also mounted on said shaft
~and on each side of the fly-wheel and between .
20 the same and the standards, crank-disks se- |

' cured to the outer projecting ends of |
| walking-beams, eccentries mounted on the |

- the lower
beams to smd cross-heads,

rocker-arms,

stantially as described

said |

‘arms or rods having a single link connected.
o the lower ends of each pair, link-blocks -~ =
sliding in said links, a rock-shaft mounted

Detween said standards and provided with =
radius-rods connecting said

rocker-arms and valve-stems, a tumbling-
shatt alsoprovided with rocker-arms, saddles -
t-earried by thelinks, rods.connecting said sad- EE

dles with the rocker -arms of the tumbllnn—: S

shaft, a lever adapted to rotate said rocker-

shattand arranged betweensald frame-stand- o
‘ards, a segmental rack carried byone of said. -
standards, and a pawl or lateh carried by the -
leveradapted to engage with the teeth of said

25
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rack and thusreg ulate the euboﬁ valves sub NN
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