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To all whom it ma i CONCErn: -
Be it known that I, Epwin Gagst, a citi-

of Ohl() have invented a new and Improved

Steam- Enome of which the following IS 3

full, clear, and exact description.
The invention relates to single- cylmd{ar

reclprocating steam engines, and its object |
is to provide a mew and improved steam

engine, arranged to insure an easy and uni-
form running under varying loads, and to

allow aa]ustmﬂ of the engine according to

the worl and to cause the engine to run 1n
either a forward or a backward dir ection.
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 m the claims.
A practical embodiment of the invention
15 represented 1n the accompanying draw-

ings forming a part of this specification, in
which similar characters of reference in-

dicate corresponding parts in all the views.

Figure 1 1s ‘1 31de elevfmtlon of the 1m-
provement Fig. 2 1s a plan view of the same,
parts bemg n sectlon and the steam chest
covers being 1emoved Fige. 3 18 an enlarged
sectional side elevation of the engine cyhn-
der *11’1d the valve mechanisms 101 the ad-
mission and exhaust of the motive agent,

talten on the line 3—3 of If1g. 2; I‘lﬂ 4; IS

an enlarged sectional sice elevatwn of the
oOVernor fmd the releasing device for the
adnnssmn valves, taken on the line 4—4 of
Fig. 2; Fig. 5 is an enlarged side elevation
of the cam J_'or the admlssmn valve shifting

device; Fig. 6 is a plan view of part of the_

same I‘10 7 is an enlarged side elevation
of the actht111o device IOI the admission
valves, the sectlon bemo on the Iine 77

of I I‘lg 2. and Fig. 8 is a plan view of car- |
rier for the cams employed for openmﬂ and |

releasing the e‘ihfmst valves. |

On the engine frame A is mounted the
cylinder B, in which reciprocates the piston
C having its piston rod C’ attached to the
usual cross head 2.
nected by a pitman C?® with the crank arm
D’ of the engine shaft D, and the eno*me
shaft 1s plowded with a pulley L&, carrying
a centrifugal governor, as helennfter more
fully described.

and 0 and the exhaust ports ¢ and d, the said

‘and T’
chests T and F’ are the slide valves G, '

-‘md b.
The said valves have their yokes G2, G® pro-

Taces b levers H, H’

H pwoted to a br acket atta,ched to the steam
| chest R

The cross head 1s con-

The ends of the cylinder
B are provided with the admission ports a

| which fits a bearing A

- admission ports « and b leadmcr into the

“valve chests It and ¥’ which are connected
zen of the United States residing near Day- |

ton, in the county of Montﬂ*omely and State

with each other, as shown, by a channel F?
havmw 3] connectlon I'$ with the steam sup-

ply pipe, so as to supply both chests I
with live steam. In the steam

controlling the admission ports «

vided with stems G* (% which e*s:t(,nd to-
ward each other to the outside of the steam
chests I and F’, the outer ends of the said
stems (G, GF bemo provided with heads
(x¢, G7, which are eng gaged at thelr inner
fulerumed on a rod

, The lever H 1s engaged by
button H?® held on a rod H* mounted to slide

longitudinally in suitable bearings arranged
‘on the steam chests I' and F’, and the said

button H?® 1s pressed on by a spring
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coiled on the rod H* and resting with its '

outer end on a collar H° adj ustmblv attached
to the rod H*, to permit the tension of the
spring H® to be regulated. The rod H* 1s

pwotalhr connected at H’ W:l_th the lever H’,
and as the said rod H* 1s spring-pressed ELlld

the said button H?® engages the lever I, it is

evident that the latter hUlds 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 and G/
w*‘unst the tension of the spring H® the fol-
10W1110 shifting device is pwwded Be-
tween the heads G°, G7 extends one end of a

transverse shifting lever I fulcrumed at or

near 1ts middle at I_’_ on a bracket A’. The
other end of said lever 1 is pivotally con-

nected with the rod I? of a slide I® receiving

a periodic sliding movement to actuate the
lever 1 to cause said lever I to open either of

the admission valves G or G’ against the
tension of the spring H3, as hereina fter 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 tlie level
I and wamst the tension of the 81:)11;1*3 5,
while th@ other admission valve 7 1s held

in a closed position by the action of the
spring H® The rod I* of the slide I® 1s

‘mounted to slide in a suitable bearing ar-
‘ranged on a bracket A%, and the slide I? Is

prowded with an elongated recess 1¢ into
3, 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 1in order to impart a periodic sliding
movement to the shde I*, the following ar-
rangement s made: Levers J and J’ are ful-
cruined at or near their middle at J2 and J*
on the shide I* and the cuter ends of the said
levers J and J’ carry friction rollers JE )7
adapted to be engaged by a cam K adjust-
ably secured to the inner face of the rim of
the wheel or pulley E which is secured on
the main shaft D, as previously mentioned.
Fhe levers J and J” normally rest upon stops
L and I/ adjustably secured in slots I5 ap-
anged on the slide I?, and the lever J is
held against its stop I by the action of a cor:l
or chain JY attached thereto, and carrying
aweight J7, as plainly indieated in Figs. :
I'he other lever J’ is held against
its stop L’ by the self-balancing friction
roller J?. )
the rotation of the wheel E brings the camn
K alternately in contact with the frietion

5 rollers J* and J°, so as to periodically shift
the shide I® in a longitudinal direction for-

ward and backward, to move the valves (3
and - G7 alternately into open positions
ngainst the tension of the spring Fo.

The cam K is provided with slotted
flanges K’ (see Figs. 5 and 6), which are
engaged by bolts 12, for adjustubly secur-
ng the cam I to the rim of the wheel E.
The said cam I is provided near each bev-
eled end with the cam portions 1—2 and
5—4, of which the cam portion 1—2 en-
gages the dIriction rollers J*, J° to shift
the slides longitudinally when the engine is
running forward, that is, when the shaft D
and the wheel I are turnine in the diree-
tion of the arrow «’. TWhen the engine is
set for running in the reverse directicn then
the cam portion 8—4 acts on the frietion
roiers J*, J° for shifting the slide I3 lon-

Cgitudinally.  Now durine the time 1l

cam portion 1—2 (or 3—4) is in engagement
with the friction rvoller J*, the slide I® is
shifted in the direction of the arrow 3’ to
open the valve (', and when the said eam
portion 1—2 is in eagagement with tlhe
triction roller J° then the slide I® is shiftaed
1n the reverse direction of the arrow 4’ {o
open the admission valve G. During the
time the concentric portion of the cam IX
extending from 2—4 (4—2) is in engage-
ment with the corresponding friction roller

J* or J° the corresponding valve G’ or G

15 held open until the corresponding lever
J or J’ is tripped by the releasing mech-
anism, to be presently described, so 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-
ble arm N 1s adapted to engage the inner end

Now wlen the engine is running,

950,906

of the lever J or J’, and the hub N2 of tho
arm N 1s mounted to rotate looselv on an ox-
tension 157 of the hub of the wheel 1 (sec
Fig. L), Avound the huly N2 of the arm N
are passed the sprocket chains O and (), ge-
cured at one point by a suitable fastening
cdevice OF to the liuby N2 and the ends of the
said sprocket chains O and O ave seenred (o
the terminals of bell eranlk levers 12 and P
fulernmed at P* and P on the rim of the
wheel K. The said bell erank levers P and 1
are provided on one arnwith weights P and
P2 for swinging sald levers outwardly when
the engine 15 running and the wheel 19 s ro-
tating.  Springs € and Q7 hield on (he wheol
I are connected by lnks Q2 Q¥ with le
other arm of the bell erauk levers P and .
Now when the engine is running, the weiohts
PAoP wwing outward. and swine the hell
crank levers 2 and P against the tension: « f
their springs 3 which eauses the chaing €
and OF to rotate the hub N* of the s A F
change the pesition of the arin N wherehy o
bring the friction roller N’ sooner or later i
contact with the inner ends of the lovers JJ
and J7. The contact of the roller N7 witl
the levers moves the friction roller J* op J°
out of engagement with the cam I, andd ro-
leases the slide 1# and the lever L. thus Der-
witting the spring II° to instantly clo<e the
valve G or G”. The cam K is adjustable on
the wheel K, in order that the Jead of the
valves G and G” may be varied, to vary the
speed of the engine. When the cam K i-
advanced 1n the direction of the arrow 1y,
the speed of the engine is increased and
when 1t is moved in the opposite directicn.
the speed 18 decreased.

The shide I® 1s provided with a frietion
rotler If (see Figs. 1T and 2. which is adapted
to abut alternately against the free ends of
springs R and R’ attached to the main frame
A, 1 order to hold the slide I* norimally in
a central position and to cheek its momen-
tum when shifted by the action of the eant
IC on the friction roller J* or J°.

Lhe exhaust ports ¢ and ¢ open into ex-
haust chests If* and I in which ave mommt-
ed to reciprocate exhaust valves = and 97
adapted to conneet the ports ¢ and o wiil
ports ¢ and £, leading from the chests 11
to an exhaust pipe I The exhaust pipe
has an outlet I, for carrving the exhaus
steam to a smitable place of discharee. Pl
exhaust valves S and 8" arve engaoed Iy
vokes 5%, S% having their valve stoms S a0
S extending toward each other, and (he o
minals of the valve stems carry heads K6, 0
which are engaged by levers 1. 17, similar
to the levers IT and TI". The loever T is en-
oaged by a button T# pressed on hy a sprino
1% held on a rod S similar to the hutton 115
spring P and rod T <o that further de-
seription of this part of the mechani=n is
not deemed necessary, it being understood
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dinal rod U’, mounted to slide 1

inder B by way ot

950,908

that by the action of the spring 1? the valves

g and S are normally held m 2 closed posi-

free end of an arm U secured on a longitu-

bearings A%, arranged on the cylinder B, and
the said rod U’ 1s
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
ning. The cams V and
with elongated segmental slots V2, V2 which
are engaged by a bolt V* also held on the
carrier U?®, to securely fasten the cams V
and V’ in position on the carrier D?, and to
permit the adjustment of the cams to open
he valve S or S’ sooner or later, as may be
desired. Set screws V° screw in the hub D?,

and engage the hubs of the cams V and V',

i

to assist 1n holding the cams rmly 1n Pposi-
fion on the cam carrier D2 The front cam
V is shaped to act on the friction rollers U*
and U3, to impart & swinging motion to the
lever U2, to shift the rod U’ longitudinally.
The shifting of the rod causes the arm U
‘o move either valve S or S’ into an open
position against the tension of the spring
T3, and the rear cam %8
the friction rollers U?,
Laust valves S and S to close by the action
of their spring T2 From the foregoing 1t

will be seen that the exhaust valves S and

Q' are wholly independent 1n opening and
closing the admission valves G and G/, and
he exhaust valves S and S have
pendent opening and closing relative one to
he other. Both sets of valves, however,
that is, the admission valves G, G’ and the
oxhaust valves S, &, close by the action of
their springs H°® and 17, respectively. ¥

The operation 1s as follows: When the
several parts ave in the position Hustrated
in Figs. 1, 2, 3 and 4, and the engine 1s run-
ning, then the valves G and S are open,
while the valves G” and 5 are closed, so that
live steam can pass from the steam chest If
by way of the valve (G and port @
outer end of the cylinder
the direction of
the arrow ¢’. 'The exhaust steam in front
of the piston C can now pass out of the
and exhaust pipe
main shaft D and
trifugal governor

T,  The rotation of the
the wheel E with 1ts cen-

whereby the lever J 1s tripped, and when
this takes pla,ce...the] slide I3, rod I* and lever

Between the heads S¢ and o' extends the |
suttable

pivotally connected with |

latter when the engine 1s run-
V’ are provided

acts alternately on
U, to permit the ex-

an inde-

¢ into the
B, to push the pis-
5 ton ( therein forward In

. e cyl-
the ports d, [, valve &'

cauces the arm N to re-
volve, so that the friction roller N’ finally
comes in contact with the end of the lever J,

)

| the head G7, to

L R ——

4

1 are released, to permit the Spring _
immediately close the valve G to shut off
_the steam from the cy
point of cut-otl,

on the adv ancement of the cam
tion roller J° travels on
1—92, so that

Tive steam passes

‘the cylinder B, to

‘the lever J’ is tripped by

by a release gear,

for the admission valves

stroke of the piston C. The
latter alternately act on the
s, U? to open the exhaust valves
the proper
T to close the

one relative to the other

wheel E anc

and to reverse the cains

H5 to

linder

the engine is running beyond a normal rate
of speed, the centrifugal governor by the

otion of its weighted levers P and P’ causes

the turning of the arm N, to bring the frie-
tion roller N/ sooner into engagement with

the lever J, whereby to release the slide 1°,

rod I? and lever 1 correspondingly sooner,

and to permit the valve G to close sooner
and thus cut off the steam corresp ondingly
soon. When the piston C reaches the end of
o stroke in a forward direction then the
cam portion 1—2 of the cam X comes 1n
contact with the other friction roller J°, and
K the fric-
the cam portion
the slide I¢ is shifted from the
right to the left, whereby the lever I engages

open position. “When this takes place, the
from the steam chest E
by way of the port 0 into the inner end of
cause the piston C to
{ravel in the reverse direction of the arrow,
that is, outward on 1its return stroke. Now
‘1 accordance with the speed of the engine,
the centrifugal
QOVernor sooner or later, to release the slide
[¢ and lever I, to permit the spring H to

“close the valve G at the desived point of cut

off.. The exhaust valves S, 5" are controlled
which is not, however,
Ltomatic in its action as is the release gear
explained, but the exhaust valve release
gear can be set by the operator to open and
“lose the eshaust valves at any point of the
rotation of the
V’ so that the
friction roliers
S, 8 at
time, and to release the arm U
whenever it is desired to allow the spring
_ oxhaust valves S and S
Now as the cams V and V' are adjustable
_ _ and relative to the
carrier D3, it is evident that the exhaust

carrier D® turns the cams V,

G, G’, as above

B at the desired
Now itis evident that when

push the valve G into an

Ot

e
s
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valves can be opened and allowed to close

by the action of their spring T? whenever
desired. | o |

~ 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
1 to shift the chain J® and 1ts
weight J7 from the lever J to the lever J’

V and V' relative

to each other.
and the wheel I turns in the reverse direc-
tion of the arrow ¢ then the cam portion
s 4 of the cam XK acts alternately on the
friction rollers J° and J*, to shift the slide
I3 so as to open the valves G, G’ alternately,

When the engine is running -
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the right to the

admission valves, a

tension of their

slide

L

to admit steam to the cylinder B in the re-

verse order, as above described, so that the

engine 1s caused to run baekward.

It is understood that {}ie levers J and J
are normally disposed in a longitudinal -
rection and hence the inclined portion j—o
of the cam K in engaging the friction yroll
ers J*, J° causes an alternate shifting of the
levers J, J and hence of the slide £ from
the left to the right and from the right to

crection of the arrow .

When the engine
1 set for running in the

reverse direction

the ineclined portion 3—4 of the cam I be-

comes the active one apd successively en-
gages the friction rollers .J " J* to shift the
levers J” and J and hence the slide T# fram

right respectively,

Having thus "deseribed
claim as new and degire to
Patent : _

L. A steam engine provided with L
pressed admission valyes normally closed by
the action of theip Spring, a shifting lever
for engagement with the stems of the said
slide connected with the
sald shifting lever, levers fulerumed on the
said slide, a revoluble cam for alternately
engaging the said slide leveps to move the
shide alternately in opposite directions for
openming the admission valves against (he
spring, and au automatic
releasing device for the said slide levers to
disengage the same from the cam to
the admission valves to

my Iinvention, }

SpPring-

of their spring.

2. A steam engine provided with SPring-
pressed admission valyes normally closed by
the action of their SPrme, a- shifting lavoep

for engagement with tly stems of the said
‘admission valves, a slide connectad with the

_ on the
alternately
to move the

said shifting lever, levers fulerumed
sald slide, a revoluble cam for
engaging the said slide levers
slide alternately in

the left as long as the vwheel I rotates in the

left and from the loft io the |

allow
close by the action

F'tension of their ,
- alternately chigagmg the said slide levers {o

'
I

950,906

Spring., a releasing arin for

CIhove the same ont of engagement with {1
Cxadd cany, a wheel on he

engine shaft earry-

g the caid canl, and a centtrifugnl oovernoy

£ o move the sameoe out of
secure by Letters | gqig cam, a wheel on {he ehgine shafl earyy-

g the said cam, the said releasing arm Je-

Opposite directions for

cpening the admission valves against the

tension of their Spring,
alternately engaging the said slide leyers to
move the same out of engagement with the
sald cam, and a governor connected with the
said releasing arm for controtling the posi-
tion thereof to relewce the slide levers from
the cam and allow ciosing of the acimission
‘alves by the action of theiy Spring,

3. A steam engine _
pressed admission valyves wrmazly closed 1y
the action of theiy Spring, » shifting lever
for engngement with the stems of the i
acdmission valves, a slide connecie:d with the
sald shifting lever, levers tulerunied on tha
said slide, a revoluble cam for alternately
engagmg the said slide levers to move the
alternately in Cpposite directions for
opening the admission valves against the

a releasing arm for

. 1ndependent of the wliee]
crovided with “pring.

Ctensien of thejrp Spring,

o the said wheel controlling the said re.
leasing arn.

LA stean engine provided witl Spring:-
pressed admission valves normally closed by
the action of theip Sprimge, o shifting lever
for engagement wigl the stems of the sqid
admission valves, a slide connected with the
said shiftine lever, Tevers fulerumed on the
“aid shide, 0 revoluble cu for dternately on-
cnging the said slide levers to move (e
shide altermately in cpposite directions for
Cpenmy the admission valves against the

v releasing arm for

sand <hide lovers to
Chaagement with the

b 8 T 4 - ?"."‘
Ill[ﬂ_: Ililie_lj

cngaging the

e mounted to turn on the huly of the said
wheel, and g SOVETIOr mounted on thoe il
wheel controlling the position of the
releasing srin and CArryvIng it arnnnd.

2. o\ steam eingine provided with s wliee]
on the engine shaft, a centrifugal onvernor
on the said wheel, a eam en (he wniq wheel,
all actuatine deviee for opening the admis-
sion valves of the engine actuatoed by the
sand eam, and a revolybla relessing ari foy
the «aid actuating device to disconnoeet the
latter from the i cam, the said releasang
arm being carried around by the said OOV -
crnor and 1its position controlle by the lat-
ter.

0. A steam engine provided with a wheel,
i caln on the wheel, weightod SPring-pressed
bell erank leveps talerumed on the wqid
wheel, g releasing arin mounted to tnrn
lcesely and axially on the snid wheel, chains
secuied to the bell cranlk levers and pass-
e arcund the hub 0f the said releasing
arm to cary the arm around and to {urn
the same independent of the wheel,

. <\ steam engine provided with a wheel.
t cam on the wheel, weighto SPLINg-pressed
bell erank levers taleromed “on the wid
wheel, g releasing arm mounted to tirn
loosely and axially on the saic wihieel, chaing
seeured to the bell erank lovers d passing
around the huly of the snid releasing arm {o
carry the arm around and to tien the same
, and means for se-
curing the chains in place on the hub of the
arm.

En testimony whereof T have siened
hame to this specifieation in the presence
two subseribing witnesseg

EDWIN GARST,

-l 1
=a1dd

my
of

Witiiesses : _
T1e0. G. Hoster,
ISVERARD B. Marstrarr
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