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UNITED STATES PATENT OFFICE.

EDWIN GARST, OF DAYTON, OHIO, ASSIGNOR OF ONE-HALF TO HAMLIN GARST, OF
DAYTON, OHIO.

STEAM-ENGINE,

950,906.

To all whom it may concern:

Be it known that I, Epwin Garst, a citi-
zen of the United States, residing near Day-
ton, in the county of Montgomery and State
of Ohio, have invented a new and Improved
Steam-Engine, of which the following is a
full, clear, and exact description,

The invention relates to single-cylinder
reciprocating steam engines, and its object
is to provide a new and improved steam
engine, arranged to insure an easy and uni-
form running under varying loads, and to
allow adjusting of the engine according to
the work and to cause the engine to run in
either a forward or a backward direction.

The invention consists of novel features
and parts and combinations of the same,
which will be more fully described herein-
after and then pointed out in the claims.

A practical embodiment of the invention
is represented in the accompanying draw-
ings forming a part of this specification, in
which similar characters of reference in-
dicate corresponding parts in all the views.

TFigure 1 15 a side elevation of the im-
provement; Fig. 2 is a plan view of the same,
parts being in section and the steam chest
covers being removed ; Fig. 3 is an enlarged
sectional side elevation of the engine cylin-
der and the valve mechanisms for the ad-
mission and exhaust of the motive agent,
taken on the line 8—3 of Fig. 2: Fig. 4 is
an enlarged sectional side elevation of the
governor and the releasing device for the
admission valves, taken on the line 4—4 of
Tig. 2; Fig. 5 is an enlarged side elevation
of the cam for the admission valve shifting
device; Fig. 6 is a plan view of part of the
same; Fig. 7 is an enlarged side elevation
of the actuating device for the admission
valves, the section being on the line 7—T7
of Fig. 2, and Fig. 8 is a plan view of car-
rier for the cams employed for opening and
releasing the exhaust valves.

On the engine frame A is mounted the
eylinder B, in which reciprocates the piston
C having its piston rod ¢’ attached to the
usual cross head (2. The cross head is con-
nected by a pitman C® with the crank arm
D’ of the engine shaft D, and the engine
shaft is provided with a pulley E, carrying
a centrifugal governor, as hereinafter more
fully described. The ends of the cylinder
B are provided with the admission ports «
and b and the exhaust ports ¢ and d, the said

Specification of Letters Patent.
Application filed November 2, 1907,

Patented Mar. 1, 1910.
Serial No. 400,369,

admission ports ¢ and b leading into the

" valve chests I and I which are connected

with each other, as sliown, by a channel F?
having a connection F* with the steam sup-
ply pipe, so as to supply both chests F
and - ¥’ with live steam. In the steam
chests I and F’ are the slide valves G, G’
controlling the admission ports ¢ and 0.
The said valves have their yokes G2, G* pro-
vided with stems G*, G° which extend to-
ward each other to the outside of the steam
chests F and F’, the outer ends of the said
stems G, -G® being provided with heads
(¢, G7, which are engaged at their inner
faces by levers H, H’, fulerumed on a rod
H pivoted to a bracket attached to the steam

chest F’. The lever H is engaged by a

button H* held on a rod H* mounted to slide
longitudinally in suitable bearings arranged
on the steam chests F and F’, and the said
button H® is pressed on by a spring H°
coiled on the rod H* and resting with its
outer end on a collar H°® adjustably attached
to the rod H*, to permit the tension of the
spring H® to be regulated. The rod H* is
pivotally connected at H7 with the lever H’,
and as the said rod H* is spring-pressed and
the said button F® engages the lever II, it is
evident that the latter holds the admission
valve & normally in a closed position, while
the steam pressure holds the admission valve
G’ normally in a closed position.

Now in order to open the valves G and G’
against the tension of the spring H? the fol-
lowing shifting device is provided: Be-
tween the heads G¢, G7 extends one end of a
transverse shifting lever I fulcrumed at or
near its middle at I” on a bracket A’. The
other end of said lever I is pivotally con-
nected with the rod I? of a slide I? receiving
a periodic sliding movement to actuate the
lever I to cause said lever I to open either of
the admission valves G or G’ against the
tension of the spring H?, as hereinafter more
fully explained. Now when the several
parts are in the position shown in Figs. 1, 2,
3 and 4, the valve G is held open by the lever
I and against the tension of the spring H°,
while the other admission valve G is held
in a closed position by the action of the
spring H3. The rod I* of the slide I® is
mounted to slide in a suitable bearing ar-
ranged on a bracket A2 and the slide I* is
provided ‘with an elongated recess I* into

which fits a bearing A®, forming an- exten-
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sion of the bearing for the main shaft D, the
said bearing A® being held on the frame A
of the engine.

Now in order to impart a periodic sliding
movement to the slide I?, the following ar-
rangement is made: Levers J and J’ ave ful-
cruined at or near their middle at J? and J*
on the slide 1% and the outer ends of the said
levers J and J” carry friction vollers Jt, J3
adapted to be engaged by a cam K adjust-
ably secured to the nner face of the rim of
the wheel or pulley E which is secured on
the main shaft D, as previously mentioned.
The levers J and J” normally rest upon stops
L and I/ adjustably secured in slots Is ar-
ranged on the slide I3, and the lever J is
held against its stop I by the action of a corl
or chain J attached thereto, and carrying
a weight J7, as plainly indieated in Figs. &
and 15. The other lever J’ is held agninst
its stop 1" by the self-balancing frietion
roller J°. Now when the engine is running,
the rotation of the wheel E brings the cam
K alternately in contact with the friction
rollers J* and J° so as to periodically shift
the slide I® in a longitudinal direction for-
ward and backward, to move the valves (¢
and G altermately into open positions
against the tension of the spring F°.

The cam X is provided with slotted
flanges K’ (see Figs. 5 and 6), which are
engaged by bolts IC?, for adjustubly secur-
ing the cam K to the rim of the wheel E.
The said cam K is provided near each bev-
eled end with the cam portions 1—2 and
3—4, of which the cam portion 1—2 en-
gages the friction rollers J*, J° to shift
the slides longitudinally when the engine is
running forward, that is, when the shaft D
and the wheel E are turning in the diree-
tion of the arrow «’. When the engine is
set for running in the reverse directicn then
the cam portion 8—4 acts on the friction
rollers J*, J?% for shifting the slide I® lon-
gitudinally.  Now during the time the
cam portion 1—2 (or 8—4) is in engagement
with the friction roller J+, the slide I® is
shifted in the direction of the arrow 7’ to
open the valve G’, and when the said cam
portion 1—2 is in engagement with the
friction roller J° then the slide I* is hifted
in the reverse direction of the arrow & to
open the admission valve G. During the
time the concentric portion of the cam I
extending from 2—4 (4—2) is in engage-
ment with the corresponding friction roller
J* or J3, the corresponding valve G’ or G
1s held open until the corresponding lever
J or J’ is tripped by the releasing mech-
anism, to be presently deseribed, <o that the
spring H® can instantly close the corve-
sponding valve G’ or G, thus cutting off the
steam at the desired point.

A friction roller N’ on the end of a revolu-

5 ble arm N is adapted to engage the inner end

950,908

of the lever J or J, and the hub N2 of the
arm N is mounted to rotate loosely on an ex-
tension B’ of the hub of the wheel 13 (see
Fig. 4). Mvound the hub N# of the arm N
are passed the sprocket chains O and €)', se-
cured ai one point by a suitable fastening
device O® to the b N2, and the ends of the
said sprocket chains O and )7 are seeured to
the terminals of bell erank levers P and 17
fulerumed at P* and P* on the vim of the
wheel . The said bell erank levers I and 17
ave provided on one arnwith weights 1 aud
P35 for swinging said levers outwardly when
the engine is running and the wheel 1 is ro-
tating.  Springs Q and 7 held on the wheol
E are conneeted by links Q:, Q8 with the
otlier avm of the bell erank levers P and 1.
Now when the engine is running, the weishis
P4 P swing outward. and swing ihe hell
crank levers P and P against the tensione  f
their springs Q which eanses the chains €
and O to rotate the hub N2 of the arin Noto
change the pesition of the arin N wherehy to
bring the friction roller N’ sooner or laier in
contact with the inner ends of the levers J
and J7. The contact of the roller N’ with
the levers moves the friction roller J* or J°
out of engagement with the cam I and rvo-
leases the slide I* and the lever I, thus per-

witting the spring II° to instantly cloe the ¢

valve G or G”. The cam K is adjustable on
the wheel E, in ovder that the lead of the
valves G and G’ may be varied, to vary the
speed of the engine. When the cam K i
advanced in the direction of the arrow 3,
the speed of the engine is increased and
when it is moved in the opposite direction.
the speed is decreased.

The slide I* is provided with a friction
roller If (see Figs. 1 and 2), which is adapted
to abut alternately against the free ends of
springs R and R’ attached to the main frane
A, In order to hold the slide I* normally in
a central position and to check its momen-
tum when shifted by the action of the eam
ICon the friction roller J* or Jo.

The exhaust ports ¢ and d open into ex-
haust chests I and I, in which ave monnt-
ed to reciprocate exhaust valves 5 and 5
adapted to connecet the poris ¢ and 7 wiih
ports ¢ and £, leading from the choests 11,15
to an exhaust pipe 1% The exhaust pipe
has an outlet I'7, for carrving the exhausi
steamn o a suitable place of discharae, Tl
exhaust valves 8 and 8 are engoged Dy
vokes 52, S* having their valve stems 87 ani
ST extending toward eacli other, and the tor-
minals of the valve stems earry heads 86 R°
which are engaged by levers 1. 17, similar
to the levers H and TI. The lever T is cn-
gaged by a button T#, pressed on hy a spring
T% held on a rod 8%, similar to the hatton 175
spring P and rod IT', <o that further de-
seription of this part ¢f the mechani=m is
not deemed necessary, it being understood
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that by the dction of the spring T* the valves

S and 8 are normally held in a closed posi- |

tion.

free end of an arm U secured on a longitu-
dinal rod U’, mounted to slide in suitable
bearings A%, arranged on the cylinder B, and
the said rod U’ is pivotally connected with
o lever U? fulerumed at its lower end at U°®
on the main frame A. The upper end of
the lever U? is in the form of a fork, carry-
ing at its terminals double friction rollers
U+, U® engaged by cams V and V’ mounted
on the hub D? of a cam carrier D? secured to
the wrist pin of the crank arm D’, so as to
turn with the latter when the engine is run-
ning. The cams V and V' are provided
with elongated segmental slots V2, V* which
are engaged by a bolb V+ also held on the
carrier D¢, to securely fasten the cams V
and V’ in position on the carrier D?, and to
permit the adjustment of the cams to open
the valve S or S’ sooner or later, as may be
desired. Set screws V° screw in the hub D2,
and engage the hubs of the cams V and V',
to agsist n holding the cams firmly in posi-
tion on the cam carrier D* The front cam
V is shaped to act on the friction vollers U*
and U?, to impart a swinging motion to the
lever U?, to shift the rod U’ longitudinally.
The shifting of the rod causes the arm
to move either valve S or 8’ into an open
position against the tension of the spring
s, and the rear cam V' acts alternately on
the friction rollers U, U?, to permit the ex-
haust valves S and S’ to close by the action
of their spring T® From the foregoing it
will be seen that the exhaust- valves S and
S’ ave wholly independent in opening and
closing the admission valves G and G, and
the exhaust valves S and 8" have an inde-
pendent opening and closing relative one to
the other. Both sets of valves, however,
that is, the admission valves G, G’ and the
exhaust valves S, 87, close by the action of
their springs ¥ and T° respectively. :
The operation is as follows: When the
several parts ave in the position Nustrated
in Figs. 1,2, 3 and 4, and the engine is run-
ning, then the valves G and & are open,
while the valves G’ and 5 are closed, so that
live steam can pass from the steam chest I
by way of the valve G and port ¢ into the
outer end of the cylinder B, to push the pis-
ton C therein forward in the direction of
the arrow ¢. The exhaust steam in front
of the piston C can now pass out of the cyl-
inder B by way of the ports d, f, valve &'
and exhaust pipe T The rotation of the
main shaft D and the wheel T with its cen-
trifugal governor causes the arm N to re-
volve, so that the friction roller N’ finally
comes in contact with the end of the lever J,
whereby the lever J is tripped, and when
rod 1% and lever

| the steam from the cylinder B
Between the heads S¢ and S° extends the ,

-one relative to the other

P

I are released, to permit the

spring H° to
immediately close the valve

G to shut off
at the desired

point of cut-off. Now it is evident that when

¥ the engine is running beyond a normal rate 7¢

of speed, the centrifugal governor by the
action of its weighted levers P and P’ causes
the turning of the arm N, to bring the fric-
tion roller N sooner into engagement with
the lever J, whereby to release the slide I?,
rod T* and lever I correspondingly sooner,
and to permit the valve G to close sooner
and thus cut off the steam correspondingly
soon. When the piston C reaches the end of
its stroke in a forward
cam portion 1—2 of the cam K comes in
contact with the other friction roller Jo, and
on the advancement of the cam K the fric-
tion roller J° travels on the cam portion
1—9, so that the slide I* ig shifted from the
right to the left, whereby the lever I engages
the head G, to push the valve &’ into an
open position. "When this takes place, the
live steam passes from the steam chest I’
by way of the port b into the inner end of
the cylinder B, to cause the piston C to
travel in the reverse direction of the arrow,
that is, outward on its return stroke.  Now
in accordance with the speed of the engine,
the lever J’ is tripped by the centrifugal
gOVernor sooner or later, to release the slide
¢ and lever I, to pernut the spring H* to
olose the valve G’ at the desired point of cut
off. The exhaust valves S, S are controlled
by a release gear, which is not, however,
automatic in its action as is the release gear
for the admission valves G, G, as above
explained, but the exhaust valve release
gear can be set by the operator to open and
Close the exhaust valves at any point of the
stroke of the piston C. The rotation of the
carrier D? turns the cams V, V/ so that the
latter alternately act on the friction rollers
U*, U® to open the exhaust valves S, 8 at
the proper time, and to release the arm U
whenever it is desired to allow the spring
T to close the exhaust valves S and 8.
Now as the cams V and V' are adjustable
and relative to the
carrier D5, it is evident that the exhaust
valves can be opened and allowed to close
by the action of their spring T® whenever
degired.

Tn order to run the engine in the reverse
direction, it is only necessary to change the
position of the cam K diametrically on the
wheel B and to shift the chain J° and its
weight J7 from the lever J to the lever J7
and to reverse the cams V and V' velative
to each other. i
and the wheel I turns in the reverse direc-
tion of the arrow « then the cam portion
84 of the cam K acts alternately on the
friction rollers J* and J*, to shift the slide
T2 so as to open the valves'G, G’ alternately,

direction then the &

When the engine is running -
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to admit steam to the cylinder B in the ye. ! tension of theip

verse order, as above described, so that the
engine is caused to run baeckward, :

Tt is understood that the levers J and J
are normally disposed in a longitudinal di-
rection and hence the inclined portion 1o
of the cam K in engaging the friction roll-
ers J*, J? causes an alternate shifting of the
levers J, J” and hence of the slide 1% from
the left to the right and from the right to
the left as long as the wheel E votates in the
divection of the arroyw @’. When the engine
is set for running in the reverse direction !
the inclined portion 35— 4 of the cam K De-
comes the active one and successively en-
2ages the friction rollers J ° J* to shift the
levers J* and J and hence the slide T from |
the right to the left and from the left to the |
right respectively,

Having thus “described my Invention, 1
claim as new and desive to secure by Letters
Patent:

1. A steam engine provided with spring- |
pressed admission valves normally closed by
the action of their spring, a shifting lever |
for engagement with the stems of the said
admission valves, a slide connected with the |
said shifting lever, levers fulerumed on the |
said slide, a revoluble cam for alternately |
engaging the said slide Jevers to move the |
slide alternately in opposite directions for |
opening the adimission valves against (le |
tension of their spring, and an automatic ]
releasing device for the said slide levers to |
disengage the same frop, the cam to allow |
the admission valves to close by the action }

|
|

of their spring,

2. A steam engine provided with spring- |
pressed admission valves normally closed by :
the action of their spring, a- shifting lever |
for engagement with, the stems of the said |
admission valves, a slide connected with the
said shifting lever, levers fulcrumed op the |
sald slide, a revoluble cam for alternately
engaging the said slide levers to move the
slide alternately in opposite directions for
opening the admission valves against the
tension of their spring, a releasing arm for
alternately engaging the said slide levers to
move the same out of engagement with the
said cam, and a governor connected with the
said releasing arm fopr controlling the posi-
tion thereof to relense the slide Tevers from
the cam and allow closing of the admission
"alves by the action of theiy spring.

3. A steam engine provided with spring- |
pressed admission valves tormally closod Dy |
the action of thejp spring, o shifting lover |
OU engagement with the stems of the snid
admission valves, a slide connecic] with the
said shifting lever, levers fulerunied on the
said slide, a revoluble enm for alternately |
engaging the said slide levers to move the |
slide alternately in cpposite directions for ;
opening the admission valves against the |

xaad eainy a wheel on the
- ing the

Pter

- releasing arm and

| 2 actuating deviee for opening
bsion valves of the
b sadd cam, and a revoluble

Chell erank levers

950,906

spring. a rel asing arm for

- alternately engaging the said slide levers to

move the same out of engagement with {he
i engine shaft carry-
sald cam, and a centrifugal governor
on the said wheel controling the “said re-
leasing avm,

4.\ steam engine provided with spring-
pressed admission valves hermally closed Ty
the action of their spring, a shifting levor
for engagement witly the stems of the said
admission valves, a slide connected with the
said shifting lever, Tevers fuleruned on the
said slide, 0 revoluble eamn for alternately cn-
2aging the said slide levers to move (o
slide alternately in cpposite directions for
cpening the admission valves against the
sien of their Spring., a releasing arm for
alternately engaging the said «lide lovers o
move the same out of engagement with {he

Fsaid camy, a wheel on the engine shafi earry-
g the said can, the said releasing arm le-

g mounied to turn on the hub of the said
wheel, and g governor mounted cn the v
wheel controlling the position of (e sidd
carrying it aronnd,

J. A steam engine provided with a wheol
on the engine shaft, a centrifugal povernop
on the said wheel, aeam en the waid wheel,
the admis-
engine actuated Dy the
releasing arim for
the said actuating device to disconneet the

latter from the said eam, the said releasing

arm being carried around by the said gov-
ernor and its position controlled by the lat-
ter.

6. A steam engine provided with a wheel.
a cam on the wheel, weighted Spring-pressed
falernmed on the said
wheel, a releasing arm monnted to turn
leesely and axially on the said wheel, chaing
secured to the bell erank levers and pass-
ing arcund the hub of the said releasing
arm o cury the arm around and to {urn

- the saime independent of the wheel.

. -\ steam engine provided with a wheel.
# cam on the wheel, weighte SPring-preszed
bell erank levers fuleramed “on {he said
wheel, g releasing arm mounted to turn
loosely and axially on the said wheel. chains

- seeured to the bell erank Tovers and passing

savound the huly of the said releasing arm to
P earry the arm

around and to turn the same
independent of the wheel, and means for so-
curing the chains in place on the hub of the
arm,

In testimony whereof T have signed my
name to this specification in the presence of
twvo subseribing witnesses,

EDWIN GARST.
Witnesses:
Trzo. G. Hosrer,
EvErarp B, MARSHALL,
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