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(Nﬂ model.)

To all whom it may concern:
Be it known that I, DAVID HURST, a citizen
of the United States of America, and a resi-

dent of Mansfield , county of Rlchla,ﬂd State -

of Ohio, have mvented certain new cﬂ]d use-

ful Improvem ents in Motors, of Wthh thefol-|

lowing is a specification.

My invention relates to improv ements in

motors, and is more particularly applicable

to those operated by the power of steam and |

atmospheric pressure.

The objects of my invention are, first, to
furnish a motorthat is reliable, efﬁment and
practical initsoperation,as well as economlcal
in the saving power; secondly, to a:
proved facilities for the proper adjustment

of parts of the device which regulate the ad-

mission of steam and prevent the admission
of air, as wellas to provide means whereby to
effeetua,lly close the overflow-pipe at any
point of the upward stroke of the piston,

and, thirdly, to provide a means for adjust- |

ing therotation of the shaf teonnected thereto.
- When 1t is desired to operate the motor,

steam 1s admitted into a chamber filled to a |
given point with water by means of suitable
The water is brought in
contact with the bottom of a pision, and the’
pressure of the steam against this body of
water forces the piston upward and com-.
‘pletes the upward stroke of the piston, oper-
ating the mechanism provided for regulating.

pipe connections.

the motor together with the eonnectmﬂ' meeh—
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ter and fully pointed out in the claims.

anism, more partlcularly described heremaf-
The
admission of the steam info the chamber
forces the air and excess of water from con-

densation out through a check-valve located

in an auxiliary chamber. 'This check-valve
automatically closes on or before the comple-
tion of the upward stroke of the piston. When

~ the steam is cut off from the water-chamber,
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condensation takes place therein, because the
water in said chamber has been heated by
the steam and is subsequently cooled by a

water - jacket which surrounds the water-

- chamber, and thereby produces a vacuum.

The valve-gear may beadjusted to cut off the
steam at any point during the upward stroke

of the piston by means of a trip. The piston

' pheue pressure, the w ewhtof ‘the piston and

tord im- |

1n CGross- sectlon
bed-plate, chamber C, plston H, and trunnion

tuting the framework of my motor..

angle oglobe-valve et.

its connections being counteI balanced.
In the drawings I have shown my motor

a,ttached to the drwmcr or feeding shaft of a 55

‘mechanical stoker, 3 to the opemmon of

adapted. I do not, however, confine mysell
to this, as 1t 1s obvlous to one skilled in the

art that it can be adapted to operate other
machinery as well which does not require .

a high pressure of steam without dematmw
from the prineciple of iny device.

Having fully described the objects dﬂd the
mode of operation of my invention, I will

-whleh 1t has been found to be particularly

03

point out how I -aftain these ObJthS by the

‘mechanism illustrated in the aecompanvmﬂ-

drawmfrs in Whlch——

Fln'ure 1 is a s1de elevatmn of the motor,

showmﬂ' the valve- -gear, check valve mecha,n-

1sm, stoker eonnectwns and pipe connec-
The water-

tions used to regulate the motm
chamber b, chamber C, the cylinder 7, the
water-Jacket K, and bed- plate a are shown
Fig. 213 a plan view of the

support or standard d other pa,rts being re-

moved. Iig. 3isa top view of a device used

to connect the motor to the driving -shaft of

any device which it is desired t0 operate.
Fig. 4 is a side view of a flat bar E?, to which

are attached the bell-erank lever c,3 ‘spiral
Spunwssz and pins for operating the trips.

gear mechanism, and Fig. 6 is a plan view
in perSpecLWe of my peculmr check-valve
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Fig. 51is a blde view of the bracket or frame
to which are attached the .parts of the valve-

and pipe which 1sattached to the head of the |

chamber C.

Similar ohameters lefer to similar pmts
throughout the several views.

The reference-letter a designates the bed-
plate, to which are attached the water-cham-

ber 0, post ¢, trunnion-support d, valve-gear

bracket e, and cylinder 7, the Whole consti-
Steam

9o

is a,dmltted into the chamber b through the

berb 18 forced downward therein and out

through the pipe connections ¢ ¢, producing
a pressure against the bottom of piston I

The waterin the cha,m- "

oo

is then forced downward hy means of atmos- 1 and causing the piston to make its upward
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stroke.

theinterior of the piston.

=

The piston has four lugs ¢ 2 made in-
tegral therewith and projectinginwardly from
These lugsare dis-
posed diametrically opposite each other. A
hole is drilled and tapped in the lugs, and
collar - bolts 7 9, having square heads cub
thereon, are screwed therein. T'he lower por-
tion of the piston isturned to fit the cylinder,
while its upper portion & is turned smallerin
diameter than the inside diameter of the cyl-
inder, thusleaving an area between the upper

portion of the piston and the inside diameter
of the eylinder for the purpose of inserting

packing x therein. A piston-ring L, having
a {lange m extending downward and fitted
to the inside of the cylinder, isattached to the

piston by means of the collar-bolts 7 7, said

bolts being inserted in slots cut in & circum-
ferential flange m* made integral with the
piston-ring 1., said slots coinciding and corre-
sponding with the lugs 7 ¢ on the piston 1.
The piston-ring has a tapered rib or ring =
madeintegral and extending upward, the pur-
pose of which is to provide means whereby
lubricant may be contained between the rib
n and the side of the eylinder /. In the cen-
ter of the piston a hole isdrilled and a bolto

isinserted. A stud z, provided with upstand-

ing lugs, is screwed on the bolt o, the lngs hav-
ing apertures formed therein. A piston-rod

p is then placed between the lugs of the stud

=z and is attached thereto by means of a bolt

Y, passing through each side of the slot and

the boss orend of the piston-rod. The air-
vent Q is inserted in the top of the piston.
This air-vent is for the purpose of permitting
the escape of any air or gas in the cylinder f
when the piston is making its downward or
inward stroke in order that such air or gas
may not operate as a cuashion to retard and
prevent the descent of the piston into the ¢yl-
inder . The air-vent () consists of a tube
secured to and extending through piston Il
and formed with a bend or downward curve
at its highest point, the free end terminating
in a valve of any approved construction,
which permitsthe air to escape from beneath
the piston. The upper end of the piston-rod

7 is connected tooneend of the walking-beam

r, this beam having a slot cut in cach end
thereof for the purpose of receiving the upper
ends of the piston-rod 9 and connecting-rod
s. The beam » has a trunnion 7 made in-
tegral therewith and projecting transversely
from the center of the beam. This trunnion
is fitted to and supported in bearings 3 in the
trunnion-supportd. The connecting-rod sis
secured to the beam by means of a bolt pass-
ing through the aperture in the end thereof
and through the end of the beam similarly to
the piston-rod. 'T'he connecting-rod passes
through and swings or reciprocates in a slot
w cut in the bed-plate. |

A split sleeve v, having projections =’ &/, is

‘bolted on the rod s where 1t passes through

slot 1, the projections on tne sleeve being so

—
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will act as stops for the upward and down-
ward stroke of the piston and beam by com-
ing in contact with the sides of the slot. This
splitsleeve can be adjusted to correspond with
the adjustment of the valve-gear mechanism
presently to be deseribed. The opposite end
of the connecting-rod s is secured toaswing-
ing lever w, which lever is provided with a
slot 5. The connecting-rod is secured to the
lever w by means of a bolt passing through

the slot in the lever and an aperture in the

end of the connecting-rod. Theswinging le-
ver 1w 1s slotted longitudinally at 5 and 10 to
permit of the adjustment of the connecling-
rod and increase the feed or rotation of the
drive-shaft Y, supported in bearings in the
swinging lever. An ear z'is formed at the
free end of thelever, having a hole cut there-
in to permit a weight 4 of any suitable kind
or size to be hung thereon to counterbalance
the weight of the mechanism secured on the
end of the piston-rod p. One or more pawls
a’ are inserted in a slot 6 formed in and lon-
ocitudinally of the swinging lever wat a point
in said lever that will bring the ends of the
pawls in contact with the teeth of ratechet-

70

wheel ¢?, and a bolt 7 is passed through the

opposite ends of the pawls to retain them in
place on the swinging lever and form a pivot
therefor.

The ends of the pawls that operate the
ratchet-wheel ¢?, which is keyed solidly on
the driving-shaft Y, are made of different
lengths, the purpose of which is to alford a
means of regulating the rotation of the drive-
shaft. By placing one pawl in contact with
the ratchet-wheel the drive-shaft is rotated
more or less, according to the pitch of the
teeth. By placing two pawls in contact the
rotation of the shaft is increased, each pawl
increasing the rotation of the drive-shaft as
itis thrown in contact with the ratchet-wheel.

The swinging lever w is attached to post ¢
bv means of a split sleeve 0'.. A slot 12, cut
in said sleeve at right angles with the hole 07
in said sleeve, affords a means for securing
and retaining the swinging lever w in position
on the post c.
on the post ¢ to coincide with the adjustment
of the mechanism of the valve-gear and pis-
ton. A bracket 03 bhaving two arms curved
slichtly in opposite directions and made inte-

ogral therewith, is attached to the top and in

the center of the walking-beam, these arms
having adjusting-serews ¢’ placed in the end
thereof. . Between the arms of said bracket

a flange or upwardly-projecting lug ¢* is

formed, having a slot formed therein longi-
tudinally of the beam. A lever d'is secured
to this flange by a bolt and is pivotally held
in an upright position therein. T'he throw ol
this lever d'is regulated by the adjusting-
serews ¢’. A connecting-rod ¢ is attached

to the end of the lever ¢’ and connects with
the bell-crank lever ¢

- This bell-eranl lever
is pivotally attached to the bracket ¢, at the

arranged with reference fo the slot that they | end of the loop in the bracket, by means ot a

The sleeve b’ can be adjusted:

100
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- which pins extend from the sides of the bar_
“to operate the trips g', by means of which the
admission of. steam into the water-chamber b
18 I'eﬂ'ula,ted The pins come in contact with
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bell-crank lever.
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bolt which passes through the angle of the

E?, which is inserted in a slot ¢’ formed in the
top of the loop on the bracket e, the slot made

to fit said bar, which latter passes throngh a

similar opening in a guide ¢, secured on
bracket e.

strawht portion being inserted under a set-
sorewf7 in the lug 8.

J*? are inserted in slots cut in the flat bar E2,

the trips ¢’ as the flat bar E? is reciprocated
and operate the trips to close or open the an-
gle globe-valve E* alternately by means of
the spring-catch regualators %5,

- One end of the splrel spring f* is tur ned to |
form a hook and is inserted in a hole in the

spring-cateh lever H. The opposite end of

the lever H’ is fulerumed: 11:1 the projecting
5 A second spiral
~ .spring ¢° having both ends turned to form |
hooks, is oonneeted to the end of the lever
H and the end of the lever 7, respectively,
‘thereby prowdlnﬂ' a tension to sustain the le-
vers H' and ;' in position to automatically
- ‘close and open the angle globe-valve E.
square pins /i’ are pla.oed in the levers H' and
4, and as the valve-gear mechanism is oper-
ated by the motor. these pins interlock with
These catch-springs are |
~-attached to the bracket e with the catch por-
tion of each pointing in opposite directions |

arm H? of the Dbracket e

cateh -springs AS.

_end 1n direct alinement with each other.

45

B orifice of the pipe g.
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‘= drilled, into which a rod 12 is inserted, the
upper end of which rod ‘is threaded aud a
‘The lower end of
“the rod passes through the ‘bed-plate a and
"A second weight
L having a slot cut in the bottom thereof, is

the braoket €.

‘To the lever H’, at a point 9 close to the

fulerum, a rod J?1 1s attached. The lower end
- of this rod is ‘secured to the stem J® of the

angle globe- Valve Ef  The rod is apertured

on both ends, and is secured to the lever H'

and the valve-stem J2 yrespectively, by means

- of - bolts passing bhroun'h the end of the rod

and lever and the opposue end of the rod and

valve-stem, respectively. An open eylinder
-, havmg ﬂenﬂ'es cast on the top and bottom

thereof, is bolted to the bed-plate o over the

piston is making its" Upwerd str'oke comes

in-contact with the projecting lug /%2, attached

to a swinging bar %3, pwoted toan arm I on

of the bar. On’ one end of the bar a hole is

weight I3 secured thereon.
is adjusted by the collar | P

plaeed on l:he baror lever 7.43 dﬂfld shdes thereon

T'he opposite ond of the'
bell-crank lever ¢? is attached to the flat bar

To the flat bar E? a lug 8 is riv-
This lug extends away from the bar e*
and has etteohed at its outer or free end the
straight portion 7' of a spiral spring 7%, the

This screw is used to
‘adjust the tension. of the spiral spring. Pins

Two

Yo the piston-rod p an
~armor dog k' is attached. The dog when the

- Both ends of the bar 8 are’
~ turned at rlcrht angles with the body portwn

-

1is broucrht into oontaet with the lug
_cated on the swinging bar %3,
operates to swing the bar /° on its pivot L'
and foree the rod m', earrying valve n?, down
upon the rellef-plpe 0%,
a very slight descent of the valve n® will'suf-
125

A rod m'is received in and

provided with adjusting-nuts m?, fitting on
e1the1 side of the end of the bar kﬂ -

plOJBCtS throuﬂ‘h'
the opposite end of the bar K3, which rod 18-

The bar-
m’ passes down through the sleeve n' and

3

comes in contact mth the top of the check-

valven®
open the check-valve in the chamber C when

the motor is in operation.

This rod m'is adapted to close and -

An overflow-pipe.
o' projects upward from the bottom of the.

75

chamber C and keeps the water in said cham- =~

ber at its proper level. The check-valve n?
1s constructed- to fit the oucumferenoe of the

8o
relief-pipe 0% and is placed on the top thereof.

A hole 03 is drilled through said check- va,lve -
transversely with the SIdes thereof and 'im-

mediately under the cap. When the piston

is making its downward stroke, the valve n*

is forced upon and i in contact with the lower
end of the sleeve n' against the. Ppressure of

rod m’'. The excess of water in’'chamber b
flows through pipe 0* and out through the

1 holes 0% in the valve 7n° into the cha,mber C
When

and out throuu'h the overﬂow-plpe o'

g0

the plston is makmw its upward stroke, the - _
rod p brings the dog k' in contact Wlth lugk® .

on the Iever k3, causing the rod ' to prees =
downon the t0p of the check- valveand close it.

95

‘Thereference-letters E Erepresenta water- -
Jaoket through which water passes around the . |

upper porb1on of the water-chamber b, the
purpose of which is to rapidly condense the
‘Inlet and

outlet pipes F and G, respectively, are pro-

steam admltted by the valve L4,

ICO

vided for the entrance of the water into and

from the jacket in pipe o®

check-valve in pipe 0% The water-chamber

b is screwed and leaded to the bed- plete a

and cap J.

The operation of my dewoe is as followe";
| Steam i is admitted to the chamber b through

angle globe-valve E* the chamber b hevme
'prewously been filled to the required hewhb
with water from any suitable source.

percentage of the steam may at first esoepe

H%is an ordmery -

105

110
| The_f
stéam acting upon the water forces the latter
outintopipes g and up against piston H. The
relief-pipe o0 is of course open, and a small

115

into the chamber C. However, as the piston

is forced upward by the pressure of water

thereagainst the dog k' on the piston-rod p

fice to olose the epertures 0®. Farthermore,

‘the adjustable weight L% is located to belenoe
the lever %%, so the,t the moment thedog %'

the;: | |
weight 1.° assists in closing valve n* and re-
Also the ad:

Juetment of rod m' may be so regulated that

raises the lever k® above the pivot I.'

ta,mmﬂ' 1t In olosed posmon

the valve will be olosed almost 1mmed1ately,
if need be."

-

71;3, 10-
ThlS contact’

It will be seen that_

I20

130

The rod L2 by means of the ad-
1 metmﬂ'-not L" opemtes to retem the lncr 7{,2 m" -




IO

20

.30

35

40

50

55

6o

e |

a predetermined position to contact with dog

/:'. The piston may continue to ascend to the
full limit of its stroke, the lug £* describing
the arc of a circle about L’ as a center and
being long enough to always remain in con-
tact with the dog &' until on the instroke ov
downstroke the nut I prevents the swinging
bar &% from descending farther. Of course

as the piston rises it actuates the walking-

beam, foreing rods s downward until the lugs
2 «' engage the bed a of the device. 'T'he
split sleeve v, carrying lugs &’ @', is adjusted
on the rod s so that the lugs will contact
with bed-plate @ at the completion of the
downward stroke of the walking-beam. The
rod s of course forces the swinging lever w
down on the arc of a circle on iy as a center,
and the pawls ¢’ drop back on the teeth of
ratchets @ to obtain a new hold. Simultane-
ously with the movement of the walking-

beam the lever d’, located between the ad-

justing-arms and screws 0® D% and ¢ ¢, re-
spectively, is oscillated until it comes In con-
tact with one of the set-screws ¢’, whereuponi
a longitudinal movement is communicated to
rod ¢3, drawing the lower arm of bell-crank
lever ¢ outward and forcing the fiat recipro-
cating rod 2, which is connected to the other
arm of bell-crank lever ¢, downward in its
bearings ¢? K2 It will be remembered that
the levers H' and ;' are provided with square
pins 7%, adapted to come in contact and be
locked with cateh-springs I3, The drawing
Fie. 1 shows the pin 7/i? on lever II' in con-
tact with the catch-spring. Now as the flat
bar E? descends the upper one of the adjust-
able pins 72 is brought into contact with the
upper cateh-hook ¢'. This hook is forced
down against the upper catch-spring /v’ and
presses the said spring-catch backward to re-
lease the pin 7* on lever H'. At the same

time the pin 7% on lever j' is engaging and be-

coming locked by the lower catch-spring /2°.
This last is caused by the central pin j7,
which is in contact with lever ;" and forces 1t
down, the pin 7.2 sliding on the inclined sur-
face of lower catch-spring A° and finally be-
coming locked therewith. Assoon asthe pin
I on lever H' is released from contact with
the upper cateh -spring /i* the tension of
spring ¢? is permitted to exert itself on lever
' to rock it downward on its pivot H* This
action closes the angle globe-valve ! through
rod J*, which is pivoted to lever II®. As soon
as the steam is cut off, a reversal of the above

operations, the water in water-jacket Ii op-
erates to cool the steam and condense the

moisture thereof. This createsa vacuum in
chamber b, and the water column in pipes g
and piston-cylinder A, which has commenced
to return, having been forced above its level
by the steam, is quickly returned to cham-
ber b and piston H descends by reason of
the atmospheric pressure thereon. Any air
caught beneath the piston is allowed to escape
through air-vent ¢. In order that there may

692,668

| the walking-beam is actuated to raise rod s

until the lower studs «' «' contact with the
lower side of the bed-plate ¢. This movement
of the rod s raises the swinging lever W, and
the pawls engaging the ratchet-teeth revolve
the shaft y. At the same time lever d’ has
come in contact with the opposite one of said
adjusting-serews ¢’ the rod ¢’ is operated to
oive the bell-crank lever an inward and up-
ward movement which carries with it the flat
bar E2. When this flat bar moves npward, the
lower catch-hook ¢’ is brought against lower
catch-spring 1% by means of lower pin f° to
compress the spring and release pin /2° on le-
ver 7', the tension of spring ¢® is released and
tends to draw up lever j', and as the flat bar
is moving upward tension is brought to bear
on lever H' by spring f?, thereby raising the
lever, which in turn raises rod J*? and opens
the angle glob2-valve E*t.  Asthe piston H de-
secends or makes its instroke, the water mean-
while refilling chamber b, any excess of water
will be foreced out through pipe 0® and, raising
valve n? until the apertures o® are above the
level of pipe o2, will discharge therethrough
into the chamber C, which is provided with an
overflow-pipe to permit the water to escape.
It will be understood, therefore, that the dog
;' by supporting lug k* tends to retain the
valve n? in closed position against the pres-

sure of the steam on the upstroke and only ad-

mits of the valve being opened by the pres-
sure of the water in chamber b when the dog
i/, owing to the descent of the piston, has
reached a point parallel with pivot L' of lever
K32 and allows the water to commence to raise
the valve . The opening of the valve and
the length of the stroke thereof are regulated
both by set-serew L* on rod L? and also by
lock-nuts m? on rod m'.

What I elaim as my invention, and desire
to secure by Letters Patent, 15—

1. In an automatic motor, the combination
with a fluid-chamber, and a eylinder, of pipes
connecting the chamber and cylinder, a pis-
ton in the eylinder, means for intermittently
causing the fluid to actuate the piston, mech-
anism actuated by the piston for controlling
the flunid-pressure, and an escape-valve forithe
excess of fluid. |

9. In an automatic motor, the combination
with a eylinder and piston operating therein,
of a fluid-chamber, communications between
the eylinder and chamber, means for causing
the fluid in the chamber to force the piston
in one direction, means surrounding the eyl-
inder for causing a vacuum therein whereby
the piston makes its return stroke by atmos-
pheric pressure and means operated by the
niston for intermittently permitting the ad-

70
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mission of pressure to the fluid in the fluid-

chamber. . )

3. In a motor, the combination with a cyl-
inder, a piston operating therein, and a fluid-
chamber in communication with the eylinder,
of a cooling means surrounding the chamber,

be no air-cushion when the piston descends, | positive means for actuating the pistonin ono

13C




- c¢ooling means acting upon the positive means

dlrectlon the posnwe means bemn' 1nter'm1t- |

tently cut off from the fluid- ehamber the

whereby a vacuum is created in the fluid-

chamber ther eby allowing the piston to be re-
turned toits origin a,l pos1t10n by at m05pher10_--
- pressure. - - | |

4. An automatw motm compusmo a bed

- plate,acylinder and a flaid-chamberattached
thereto connections between the .chamber
. and cyhnder & piston in the cylinder, posi-

~tive'means for intermittently actuating the |

- piston in one direction, means operated by the

BT

piston for controlling the positive means and
‘means acting on the positive means for caus-
~ing a vacuum in the fluid-chamber. whereby

. the piston is moved in the Oppos1te dllectmn
by atmospheric pressure alone.

25

- fluid-chamber, and a cooling means opemt-:

5. An automatic motor cons1stmﬂ' of a bed—,
| plate a removable fluid- chamber suitably
‘packed, secured thereto, a removable eylin-
- der, a piston therein; connectlons betweenf
~ the chamber and cylmder means.’ for posi--
tively actuating the fluid in- the chamber
‘whereby to drive the piston in one direction,
means operated by the piston to control the

admission of the ﬁrst-na,med means into the

- ing’on-said ﬁrst named means: whereby to

| 3°

-ereate a vacuum in the fluid-chamber and_

- permift atmospherm pressure to retmn the
~ piston to its original position. |

6., In a’ motm a Wa,ter-chambel a steam-

inlet a water- Jackeb surrounding the water-

35
o :opera,tmw in the cylinder, pipe connectlons

between the water-chamber and the cylinder,.
means for intermittently c

40

chamber, eylinder open at one end a piston

steam to enter the water-chamber ‘Wwhereby

the water therein is forced throu O‘h the pipes
and against the piston to give 113 a positive

1mpulse in one direction, the water-jacket
meanwhile condensing the steam to form a

- vacuum in the water-chamber in order that

the piston may be returned to its former po-
‘sition by means of -atmospheric pressure.

7. A motor consisting of a water-chamber
and-a c¢ylinder, pipes eonneetmw the two, a
plston operating in the cylmder of means for

giving the piston a positive impulse in one
g dlrectwn means for creating a vacuum in the

Water-ehamber to- allow. atmospherlc pres-

sure to return the piston to its original-posi-
tion’and an outlet: from -the Water chamber,

the outlet provided with an intermittently-

actuated valve for permlttmg the escape of |

water therefrom. -

| - ter-chamber, a cylinder and piston, pipe con-
- 60
- chamber, and means for causing the actua-

8. A motor prowded w1t]1 an a1r—-tlght wa-

nections between the cylinder and the water-

 tion of the piston -of ‘an aumhary chambér
-connected to the water-chamber, an air-tight

65

valve in the auxiliary chamber, governing t,he-

outflow of water from the water- ohamber and
an overflow- -pipe for eonductmﬂ' awa,y thesur-
plus Watel N - /e

causing a jet of

3

9. Au automatlc mot01 opelated by steam; TR

~ and atmospheric pressure, a fluid-chamber, a =
-coohnn' means surroanding the fluid- eha,m-,
" ber, a- cyimdel a piston therem, and means
of communication between the chamber and -~
cylinder whereby steam entering the cham-
‘ber forces the fluid therein a,t,amst the piston .
“to impel itin one direction, the cooling means
‘operating to createa vacnum in the chambel_‘j_-_r';-. o
W heleupon the piston is returned to its" first- :_'_ o

-pomtmn by atmospheric pressure. o
10. -Ina motor, a bed-plate having a t1 un-

‘nion-support attached thereto, a wall{nw-
‘beam journaled in bearings on the tr unnion- .
support, a bracket seeured on the walking-
~beam, the bracket provided with arms shﬂ'htl y
":._'eurved adjusting-serews fitted in the arms,

a ﬂanﬂ'e between the arms of the bracket and

‘807’_5‘5_' o

a lever journaled in the flange, the throw of

the lever being regulated by the adjusting-
SCrews, a ﬂmd chamber, a cylinder, means
of communication between the chamber and
eylinder, a piston in the ¢ylinder connected
tothe walking-beam, means for actuating the
1" piston and meehamsm connected to thelevex
-whereby to control the actuating means. .
11, In a motor, a piston lmvmg a Slobted

stud-bolt attached to the end thereof; means

attached to the beam, a lever d’; connected
with the ‘bracket, a bell crank Ievel
connecting the ﬁrst named lever and the bell-
crank level the ‘latter secured to:a bracket
e, the bracket e, provided with guides, a bar

E‘3 inserted-in the guide, the bar having slots :
‘cut therein- adapted to receive ad] ustable'
pins, and-trips operated by sald pins where-

by the actuating means is controlled.

go

95
[ foractuating the piston, a piston-rod, a walk- =~
ing-beamto whleh therodis secured abmeket |

a rod

100
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12, An- automatm motor provided witha
cyhnderanda,plston therein,abracketmount-

ed on the motor, arms pwotally attached to =~
110 .
‘bar shdably connected to Lhe bracket, pins =

the bracket, Sprmfr-ca,tches on the bracket, a

on the bar and on the arms; the pins on the

arms adapted to engage the spring-catches
trips pivoted on the bmeket adapted to en-

115

gage the catch-springs, the pins on the bar

ada,pted to engage the trips whereby to re-
lease the levers from engagement with the
~catch-springs,oneof the pins on the bar adapt-
ed to engage one of the arms, springs con--
necting the arms and the bar, a valve for ad--
| m1ttlnﬂ' operating means Whereby to actuate
| the p1s130n means on ene of the arms for con-

trolling the valve, a walking-beam connected

I20

to the plston a,nd ‘means of connection be-

- tween the shdmﬂ'bm and the Walluncr-beam

whereby the platon coutrols the admlsqwn of- o

ac’ru&tmg power to itself.

-18. In a motor of the character descubed

provided with a water-chamber, ceylinder and
piston a bracket, Sprmﬂ'-eatches secured to-
the bracket the-ends of the catehes: point-
| ing in opposite directions, trips secured to -

the bracket; levers pivotally attached to the

braoket and pms on- the Ievers f01 enﬂaﬂ*mw
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' Lhe spring-catches, a sliding bar connected to |

the bracket, means on the 311d11:w bar to en-

ogage the trips and one of the levers, whereby
fo release the levers from eugagement with

5 the spring-catehes, means connecting the le-
~ vers with each other and the sliding bar,
means secured to one of the levers to eontml
the actuation of the piston, a rocking mem-
ber, connections between the rocking mem-
ber and the piston and between the rocking
member and the sliding bar whereby the re-

10

ciprocation of the piston controls the actu-

ating mechanism therefor.
14, A motor of the character described pro-

15 vided with a water-chamber, an auxiliary

chamber, a cylinder and piston, a bracket,

levers attached to the bracket, a rod connect-
ed to one of the levers, the rod secured to a
valve-stem and adapted to open and close the

20 valve alternately, a rocking member connect-

ed to the piston, a sliding bar on the bracket

connected to the rocking member, means on

thesliding bar foroperating the levers, where- |.

by a jet of steam is injected into the water-
chamber to positively actuate the piston.

provided with a water-chamber, an auxiliary
chamber, a cylinder and piston, a piston-rod
attached to the piston, a dog or arm project-
ine from the rod, a lever with which the arm
contacts when the piston is on its upward
stroke, weights on the lever, a rod m', at-
tached to one end of the lever, a valve in the
auxiliary chamber to which the rod m' is at-
tached, a rod L3, attached to the opposite end
of the lever, the latter rod adapted to fitina
hole in the bed- -plate, and an adjustable col-
lar fitted thereon to limit the osciilation of
the lever.

16. A motor, having a closed chamber C,
attached to the bed-plate, a sleeve n', fitted
in the head of the chamber, and projecting
downward thereinto, a rod m', adapted to be

30
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received in the sleeve, a check-valve con- |

trolled by the rod, the valve provided with

holesdrilled immediately underthe cap there-
- of a pipe 0, over which the valve is fitted, a
lever to which the rod is connected, a lug on
the opposite end of the lever, a eylinder and
a piston reciprocating therein, a piston-rod,
a dog on the piston-rod adapted tc engage the
lug on the lever to close the valve, and ad-
ju stable means for controlling the movements
-~ of the lever.

17. An automatic motor provided W1th a
bed-plate, supports for the bed-plate, a fluid-
chamber, & cylinder, a piston reciprocating

- therein, means connecting the cylinder and
chamber, means in connection with the cham-
ber for operating the piston, a walking-beam
operated by the piston, aswinging lever con-
nected tothe walking-beam a revoluble shaftt,
and means actuated by the swinging lever for
rotating the shatt.

65 18. An automatic motor provided with a

fluid-chamber, a evlinder communication be-
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15. In a motor of the character described

602,668

the cylinder, a w: Ll]{ll] o-beam operated by the

piston, an auxiliary chamber connected with

the fluid-chamber, a valve operated by the

piston for governing the connection between
the aumhar}? and ﬂmd chambers, a valve for

admitting steam into the water-elmmber

whereby “to operate the piston, and means
controlled by the piston for flet.tmtmfr the
steam-valve.

19. An automatic steam-motor prowded |
withafliid-chamber adapted to receive steam

therein, a cylinder open at one end, a piston
therein adapted to be moved in one direction
by the steam-impelled fluid, a cooling means
surrounding the fluid -chamber adapted to
cool the steam and create a vacuum in the

sure acting on the outer face of the piston re-

Auid-chamber whereby the atmospherie pres-

7C
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turns the latter to its former position, the

steam prevented from coming in contact with
the lower face of the piston by means of the
intervening fluid.

20. An automatic motor operated by steam
and atmospheric pressure, a bed-plate, a finid-
chamber, connected therefo, a Watm-,]ﬂe]-...et,

sur toundmn‘ the fluid-chamber, the jacketin-

tegral with the bed-plate, a cylmder, a piston
therein,and meansof communication between
the chamber and cylinder whereby steam en-
tering the chamber forces the fluid therein
ag oainst the piston toimpelit in one direction,
tlle W’&t{-}l-JELCket operating to create a vacu-
um in the chamber whereupon the piston 1s
returned to its first position by atmospheric
pressure.

21. An automatic motor comprising a fluid-
chamber, a cylinder connected therewith, a
piston in the cylinder, means for aetua,tinﬂ'
the piston, an overflow-chamber also connect-
ed Wlth the fluid-chamber by means of piping,
the overflow-chamber provided with a cover,
asleeveon the cover extending into the cham-
ber, an overflow-pipe, an air-tight valve for
the pipe connection, provided with side in-
lets, an adjustable rod operating the valve,
the rod received in the sleeve, a lever secured
on the motor to which the rod is attached, the
opposite end of the valve adapted to be actu-
ated by the reciprocations of the piston to
open and close the valve.

22. In a motor the combination with a wa-
ter-chamber, and cylinder, of pipes connect-
ing the two, a piston in the ¢ylinder, the di-
ameter of the piston being smaller at 1ts up-
per than at its lower end, packing between
the piston and cylinder, a packing-ring, se-
cured to the piston, an air-vent in the piston,
a walking-beam to which the piston is con-
nected, an impelling means by which the wa-

terin the water-chamberis forced against the

piston to positively actuate it in one direction
and operate the walking - beam and means
actuated by the walking-beam for controlling
the admission of the impelling force to the
fluid-chamber.

23. The combination in a motor, provided

tween the G}"llllﬂﬁl‘ fLml chamber, a piston in | with a bed-plate of a eylinder, a I)ISLO]] in the

(O
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- tained in the chamber &rramsh the piston, a
‘walking-beam operated by the piston a con-
nectmtr-rod secured to the other end of the

10

r5
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cylinder, a water -chamber connected to the.

cylmder means for forcing the water con-

walkmﬂ‘-beam and extending through a slot
in the bed plate aswinging lever attached to

the connecting-rod, means on the lever to.
| counterbﬁlance the wew‘ht of the piston and .

an adjastable split sleeve YV, on the rod, the
sleeve provided with stops whleh contact W1Lh

the bed-plate whereby to limit the length of
stroke of the connecting-rod and means actu-

ated by the walkin o'-beam to control the ad-
mission of the motwe power into the flaid-

chamber.

24, An automatic motm compr ISIH'“' a bed-

'.day of J uly 1900.

connected with the fluid-chamber by suitable

‘pipes, a piston in the ecylinder, a walking-
[ beam supported on the bed-plate and oper-

'-'pla,te, a flaid - chamber removably secured

‘thereto, a cylinder and an overflow-chamber |
20

ated by the piston, a revoluble shaft, a swing-

twn between the walkm o-beam and the sSwing-

ing lever pivoted on the shaft, a rod connec-.

25"

ing lever means on the iever for rotating the o

shaft and means controlled by the plston for

admlttmﬂ' motwe power to the fluid-chamber.
Signed by me at Mansﬁeld Ohio, this 12t,h_

o DAVID_ I—IURST.
Wltnesses . -
N. T. IIURST |
R. W. IIARTMAN
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