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PaTENT OFFICE.

_WILLIAM 8. COLWELL, OF CHICAGO, ILLINOIS:

'*ENGI-N_E*-.‘.--'

SPECIFICATION *‘ermmg part of Letters Pa.tent No. 617 807 da.ted"‘J anuary 17 1899
Applieetion filed Hovember 16,1897, Berlal Nu. 858,661, (No model) o

To mZZ whom 47 my concern: -

. Beit known that I, WILLIAM SAMUEL COL-
.WELL a citizen -of the United States, resid-
ing at Chicago, in the county of Cook and

5 State of Illinois, have invented certain new

and useful Improvements in Flaid- Presgsure

. Engines or Motors, of which the followin g is
- a'full, clear, and exact specification.

My mventlon relates to ﬂmd-preseur—*e en- |

gines or motors generally, but more particu-

I0
- larly to therotary stéam engme or motor and

~ tothose typesemployinga plston-wa.y or other
~ chamber or space for the pressure to act in |
and a plston or other member for the pressure |

15 to act against; and the improvements have

more especial reference to means for eub,)ect-—'_

ing the advance side of the piston to a vacu-
um withoutdepending upon the condensation

~ of the exhaust-steam for the productmn of‘ _

2o such vacuum.

25
the stroke-and the plStOll-W&}" then shut off

~ from the exhaust and. opened to a vacuum
- during a- compar atwely lenger length of the:

 stroke.

- With these ends in view my mventmn con-
sists in eertain features of noveltyin the con-
. struction, combination, and arrangement of -|

- parts by whwh the seld objects and cerfain | p
other objects hereinafter appearing are at-

.35
- tained, all -as fully described, withreference

to the accompanying dramnﬂs and more |

“particularly pointed out in. the clmms
-In the said dra.wmu's, Figure 1 is aside

| 40 elevatmn, partly. in vertical eectlen of & ro-

tary engine equipped withmy 1mprovements
- Fig. 2is a plan view thereof. Fig.

| 45 when the engine isrunningto the left,or away
- from ‘the engineer, with the exhaust taking
place.
parts in the position they assumé when.the
engine is running in the same direction and

50 takmg pressure or steam. Figs. 5 and 6 are-
similar views showing the engine running in |

~ the reverse dlrectlen or to the right. Fw 7

The primary object of my lnventlon is to-
prowde improved means for eub,]ectmg the
piston on.its advance side to vacuous action.
. A farther object of my invention is to pro-
vide & valve-gear for engines whereby the ex-
haust will be ¢ opened during a shortlength of

3is8a ver-

tlcal sectional vlew, partly broken away,show--
~ing the parts in the position they assume | v

Fig. 4 is a similar view showing the |

|is a slde elevatlon of the vacuum- chamber

pump, and hot-well.- . Figs. 8, 9, 10, and 11

are detail views of the valve meehemem 5 5

'pertly ‘broken away, eorrespendmg in posi-
tion, respectively, ‘with the positions of the

parts as illustrated in Figs. 3, 4, 5, and 6.
Fig. 12 is a réar elevation of the ﬂeatmﬂ' lever

| .and its pivotal standard or support, herelm
13 is a detail plan view
of .certain. parts of the valve mechemsm or
‘gear; hereinafter explained; and Fig. 14isa
perspectwe view of a clog, heremafter de— .
' seribed. |

Like signs of reference lndlcate hke pa,rts ,

"throughout the figures of the drawings. =
In illustrating my Jn?entmn I have shown

it as applied to a rotaryengine of tha steam- - .
engine type, as an example of the various
forme of motors to which my improvements

after described. Fig.

70

are equally applmable and in describing the -

by the flyid-pressure asthe * piston;” but this

term, meaning that part or member 6f any mo-
tor thh corresponds to the piston or other
part that converts the pressure ‘into motion;

‘and Ialso employ herein the expression ¢ pls-;
ton-way,” which is to0 be econsidered a generic:
term meaning that space or chamber in which

the pressure acte for eenvertm g its power into

motion.
It will a.lso beevident tha,t whlle the oxXaIn-

le of motorillustrated and descr 1bed is of the
‘reversible type the invention is in its broad-

-invention in connection with such motors I .
herein refer to the member which is actuated.

5
‘term I employ as a convenient and generic

8o

est-aspect nevertheless equally applicable to

-non—reverelble Or One-way. motors.

o3 represents the shell or casing; 54 the. pls-

| ton-waytherean 55,the piston. secured tomain
shaft; 56 57, the movable abutment; 58 59,

the mlet-pc)rts on either side of the abutment

90 .

60 61, the valves eontrolling such 1nlet—port3, -

respectwely ; 62,the steam-chest,in which said
valves 60 61 are houeed and 63 64 the exhaust-

these parts may be of the usual or any suit-
able construction, and the mechanism for con-
trolling the’ a.dmlesmn of pressure through

95

ports on either side of the abutment. All of _

1cO

either of the ports 58 59 may beof any of the

‘valve mechanisms well known in‘the art,
In a,pplylhﬂ' Jny improvements to a rotary
‘engine of the reversible form Iprovideavalve-



with a vacuum-chamber 27 through pipe or | the exhaust pressure fluid drawn into the jo
s passage 26, as well as provided with an ex- | vacuum will be instantly condensed, and
haust-discharge passage. - One of these valve- | wheén the pressure employed is stéam the
- housings is shown at 65, the other at 66, and | waters- of condensation, together with the
~each is provided with a port 67, communicat- | small amount of water sprayed in through
ing with one of the exhaust-ports 63 64, a port | the rose 31, will fall tothe bottom of the vac- .75
10 or passage 68; leading to any suitable fitting, { uum-chamber27 and serve the useful purpose
~ having a flange 69 or other suitable attacF- of packing the pump 22, which in the absexce
ment whereby it may be connected with the | of such water would in all probability require
pipe26, Fig.7,leading to the vacuum-chamber | a special supply of water -for. this purpose. -
97 and also an exhaust-discharge passage 70, | The water discharged froni the pump may be 8o

. .-15

24

housing, preferably, fbf each of the'exhé;ust-:_

ports 63 64, and each of which isplaced in com-

‘munication with one of said ports and also

leading to a similar fitting 71, which may be
connected with an exhaust-diseharge pipe 72.

"Each of these valve-housings may be bolted

. or.otherwise suitably secured to the shell of
- the engine.

20

Contained in each of the hdusings'GS-GG is
a plug-valve 7374. When the engine is run- |

ning to the leff, or away from the engineer,
assuming the engineer’s post to be on the
right, the upper valve 73 1s turned so as to
close the exhaust-port 63, and is rendered 1in-

‘active during the rotation of the engine in
‘this direction by mechanism presently to be

~ described, while the valve 74, or lower valve,

30

- where it remains until the piston has almost,
completed the circuit or stroke and passed

- 35

places the piston-way through the port 64
first in communication with the vacuum,

such exhaust-port 64, whereupon the pres-
sure which impelled the piston to this posi-
tion escapes into the port 64, and at the same

time the valve 74 shifts the narrower side.of

- its passage from the vacuum to the exhaust-
-discharge passage 70, and remains in this po-

__1&

45

sition until the abutment 57 has been with-
drawn to permit the piston to passand again
inserted behind the piston. By the time the
abutment is again- installed the

pressure is again admitted through such port

58 to impel the piston throughout another

stroke,and at the same time the valve 74 shifts
back to its normal position (shown in Fig. 4)

" with the vacuum in communication with the

‘50

55

~piston-way, and consequently enabling the

vacuum toexerta propulsive action on the pis-
ton throughout the time that the piston i3 ap-
proaching the exhaust-port 64. | !

- Fig. 5 shows the parts in the position they

assume at the instant of the sxhaust when

the enginé is running to theright, or toward

the engineer, and Fig. 6 illustrates their po- |
sition at the instant of or shortly after taking

“steam or pressure.

6o

Any lingering products of the exhaust
remaining in the piston-way and connected .
~ passages under atmospheric pressure are of

" ‘course sucked into the vacuum-chamber 27,
~and in order that such produects or portion

.75 represeﬁt‘s | _
| whose lower end is pivotally supported at 76

pistan will
haverisen beyond the upper inlet-port 58and

617,807

water-pipe connection 32 and being arranged,

preferably,directly opposite the pipe 26, which
leads from the engine, so that any portion of

delivered to the hot-well 30 or any other de-
sired place and theunce to the boiler. = -
I have not-shown herein any mechanism

for operating the abutment 57 nor the pres- -
sure-admission valves 60 61; but any desired 85 .

means may be employed for ‘these purposes.
I will now describe the mechanism for hoid-
ing one of the valves 73 74 at rest or inactive
and imparting the described ‘'movements to
the other. o ' . "

a pi voted ﬂtuand-ard'bf,slu'pptn)rt.

to a bracket 77, secured to a part 78 of the
engine-bed, and 79 is a floating lever whose
upper.end is pivoted at 80 to the upper end
of the standard 75, while its lower end 18 piv-
oted at 81 to a second lever 82, the pivots 76

81 being so arranged with relation to each

other that when the .lever 79 is brought into
parallelism with the standard 75 such pivots
will'be coincident. The lever 79 is also elas-

tically connected to the standard 75, and the

movement of the standard 75 is limited in
one direction, while the lever 79 is capable
of further movement in the same direction.

I accomplish this elastic connection between

the standard 75 and lever 79 by means of a
rod 83, passing loosely through the lever 79
and being secured by means of lug 84 (see

Fig. 12) to the back of the standard 75 and
having sleeved on it between the opposite.
side of thelever 79 and aheadornuf85a coil-

spring 86, which when the lever 79 is pulled
out of parallelism with the standard 75 tends
to restore the pivots 76 81 to their coincident
position. 11 |
to the right is limited by means of a stop

composed of arod 806, secured’in block 87 and

passing through a vertical slot 88 in the stand-

ard and having a head 89, against which the

standard abuts. | |

9o
95

100

105

ITQ..

11-5_

The movement of the standard 75

120

Bach end of the bﬂdily-'-moiring lever 82 is -

provided with pivotal operative connection.

with one of the valves7374. The lower valve

741is provided with a crank-arm 90, connected

by rod 91 with the upper end of the lever 32.

125

The upper valve is provided with a crank-arm

92, which is connected by rod or link 93 with

‘one arm of a bell-crank 94, whose otherarin i3

connected by a rod 95 with the lower end of 1 301'
the lever 82. The upper end of the lever 82
_js-also connected bylink_% with a crank-arm -

- of the exhaust may pot tend to reduce the
vacuum I provide the vacuum-chamber with
~an ordinary spray ,0r rose 31, having cold-




97, pwoted loose']y on sha,ft 98 Whlle the 173 74 in such 8 manner as to (IISCOIllleut; t.he

lower end of the tever 82 18 connected by link

99 -with a downwardly-projecting crank-arm

100, also ptvoted on the shaft 98, and in com-
.5 bln&.tlon with these crank-arms 97 100 I'em-

pley suitable means for holding one of them

«6 rest while the other is penmtted fo oscil-

late, such means being controlled, prefer:

. ably, by thereversing devwe which alseshlfts
to the inlet-valves of- t_h_e engine, so that . when
the reversing device is moved in one direc-

~ tion one of the inlet-valves of the engine will
be closed or rendered inactive and the other
‘put in condition for operation, and one end

15 of the lever 81 will be held stationary while
~the other end is permitted to oscillate with
the lever 79, thus holding one of the valves

- 7374 at rest and ¢losed wlnle the other oper-
ates through the oscillation of the lever 82.
20 A convement means of accomplishing this

consists of an arm 101, preferably pivoted on’

the shaft 98 and havmg a clog or lock 102

- projecting into the plane of osclllatmn of both

" of the arms 97 100, so that when the arm 101
- 28 is thrown in- one direction its clog 102 will
- press against one of the arms 97 100 and hold

it against oscillation, and consequently hold

~ that end of the lever 82 at rest, while the

" 30 the arm 101 is thrown in the opposite direc-

tion the opposite end of the lever 82 will ac-

“cordingly be locked and its other end freed.

'This motion of the arm 101 also shifts the le-

. - ver 82 and through such action turns the
- position that its blank side will permanently

~close the exhaust - port 63 or 64 controlled |
thereby. 102" represents a cushion-block.or |

‘Dbuffer having a padded surface for the arms
97 100 to stnke againsv,
. nected by link 103 with. one arm of a bell-
- ¢rank lever 104, whose other arm is connected
by rod 105 to the reversing lever or device

40

106, the. latter being secmed to a shaft 107 |
and controlling the. inlet-valves and abut- T

45
ment mecha,mfsm in any suitable way.

The lever 79 is connected at about its mid-

leagth to the arm 108 of .an eccentrie-strap

of the engine. While the eccentric is mov-

standard 75 in the-same direction sueh lever

~ and standard turn 92n a common axis passing

- through the centers 76 SI, and as a conse-
55

its stop 89; whereupon ‘the eccentric in con-

' tinuingto pull the lever 70 will impart pivotal

. "movement to it on its pivot 81, and in so do-
60

" ter 81 away from the center 76. This pro-

dupes an independent oscillation of the lever

82,which turns on the pivot at the end thereof

wluch happens to be fixed by the clog 102,

and in thus oscillating it effects, Lhwugh the

rod 91 or 95 the slnftmfr of one of the ‘mlves -

| exhaust. rushe% out of the pmton—way and es-
‘capes independently of the vacuum. "When

- other end is permitted to osclllate, and when

valve 73 or 74 controlled thereby into such a |.exhaust-ports and each of said exhaust-ports

The arm 101 is con-"|

_ 109 operated by an eccentric on the shaft 56

ing to the r right and carrying the lever 79 and.

quence no movement of elbhex valve 73 74 is | holding either of said

~ produced until the standard 75 comes against

ing compress the spring 86 and car ry the cen-

vacuum from the piston- way through theex-
haust-discharge passage 70, whereupon the

the ececentric has completed its movementto -

the right and begins to return the eccentric- =~ -

rod 108 toward the left, the spring 86 will fol- " |

low up the movement by pressing against the 75 :

lower end of the lever 79 and will return the =
pivot Sl to a
pivot. 76, thus shifting the valve 73 or 74 to

its normal position with the vacuum in com-
'munication with the piston-way and the ex-

8o
haust-discharge passage 70 cut off. Assoon -

' as the centers 76 81 arrive at a coincident po-
sition the lever 79 and standard 75 oscillate.

to the left on the same center, and the lever -

| 82 therefore remainsatrest,and consequently 85
the valve 73 or 74 will keep the piston-way .

in' communication with the vacuum during

‘the balance and greater part of the stroke or

rotation of the piston, the only time that the -

valve 73 or 74 is acted upon being the time 90.’ _'_'

the center 81 is passing to and fro on the iy 1ght
of the center 76.
Having thus deser ibed my mventlon what
I claim as fiew, and deswe to seeuleby Letters
Patent, is— | 05
1. A motor having.in combmatmn & con-. -
mhuous piston-way; a piston; an abutment .
said piston-way having a supply and. an e’x-’- |
haust port on each side of said abutment; a~
vacuum-chamber connected with both of sa.ld- Ico
being also connected with an exhaust-dis-
cha,rcre passage; means for holding one of said-

exhaust-ports closed and means for placing . =
105

the. other of said exhaust-ports alternately in

communication with first the vacnum-cham--
*ber and then said exhaust- dlscha,rge paﬁs-- -
:_Eaﬂ'e, substantially as set forth. o

2. A motor having in combmatlon a con-
tinuous’ plston-wa,y : a piston therein;anabut-
ment, said piston-way having a bupply and .
an exhaust port on each side of said abut-
ment; means for admitting pressure through

| 'elther of said su pply-ports y & vacu um-cham- " B :
5 -

ber connected with both of said exhaust-ports
and each of said exhaust-ports being also con-

‘nected with an exhaust-discharge passage; a |
valve adapted to place each of said exhaust- . -

ports in-communication with either said vac- .

uum or exhaust-discharge passage; means for rz¢
alves inactive; a re- -

versing device conn/egtgd with the last said

‘means and also. having - operative connee-

tion with the means for admitting pressiire
through the inlét-portsand.being. adapted to 125
hold one inlet-port closed whﬂe the otheris =

‘in operation, and means having operative con-

nection with said reversing devme for period-

Imally opening either of smd exhaust-ports .

first to the vacuum and then to the exhaust-
discharge passage, aubstant‘lally as set forth.,
3 A motor havmn' in combmatlon a mston-l_

_1'36-

coincident position with the o



' _ - e1nsor

Wway having ap exhaust-port; means for ad-

" mitting pressure to said piston-way; a vacu-

10

I5

20

um-chamher; a valve-housing connected with

- said exhaust-port and vacuum-chamber and

also having an exhaust-discharge passage; &
valve in said housing adapted to place said
exhaust-port in .communication with said
vacuum and exhaust-discharge passage alter-
nately; apivoted floatinglever havinga lim-
ited movement at oneend and a further move-
ment at its other end and said otlier end be-
ing operatively connected with said valve,
and means for oscillating said lever bodily
and also on an independent axis, substan-
tially as set forth. - :

4. A motor having in combination a piston-

-way having an exbaust-port; means for ad-

mitting pressure to said piston-way; a vacu-
um-ch:amber; a valve-housing conunected with
said exhaust-port and vacuum-chamber and
also having an exhaust-discharge passage; a
valve in said housing adapted to place said

~ exhaust-port in communication with said

25

30

35 P

vacuum and exhaust-discharge passage; a
movable member having a pivotal support
and having also pivotal operative connection

with said valve and the latter one of said .

pivots being adapted to coincide with the
axis of the other whereby the movement of
said member will not affect the position of
sai¢ valve when said pivots are coincident;
means for moving said member with one of
its said pivotal connections away from the
other and means for tending to restdre said
ivotal connections to a coincident position,

" substantially as set forth.

4C

45

K0

5. A motor having in combination & piston-
way having an exhaust-port; means for ad-

mitting pressure to sald piston-way; a vacu-

um-chamber; a valve-housing connected with
said exhaust-port and vacuum-chamber and

also having an exhaust-discharge passage; a

valve in said housing adapted to place said
exhaust-port in communication with said
vacuum and exhaust-discharge passage alter-
nately; a pivoted floating lever having a lim-
ited movement at one end and a f urther
movement at the other and said other end be-
ing operatively connected with said valve; a
cushion for resisting the pivotal movement of

‘said lever and means for oscillating said lever

~ bodily, substantially as set forth.

“way having an exhaust-port; means forad-

§5.

6o

[ ] +

6. A motor having in combination a piston-
mitting pressure:to said piston-way,; a vacu-
ttin-chamber; a valve-housing connegted with
said exhaust-port and vacuum-chamber and

‘also having an exhaust-discharge passage; &

valve in said housing adapted to place said
exhaust-port in communication with said

vacuumand exhaust-discharge passage alter-

nately; a pivotal sitpport or standard having

‘alimited movement;aleverpivoted atone end

tosaidstandard and having elastic connection
therewith for resisting the pivotal movement
of said lever and said lever also having op-

| erative connection withsaid valve, and means

for oscillating said lever bodily, substantially

as set forth. | |

7. A motor having in combination an abut-
ment; a piston; a continuous piston-way hav-
ing'an exhaust-port at cach side of said abut-
ment; a vacuuih-chamber; a valve-housing
having communication with said vacuumn-
chamber and with each of said exhaust-ports
and being also provided with an exhaust-dis-
charge passage; a valvein each of said hous-
ings adapted to place either of said exhaust--

7¢

75

ports in communication with the vacuum-

chamber and with said exhaust - discharge
passage alternately; a floating lever; means
for bodily oscillating said lever; a seeond le-
ver pivoted to said first lever and having each

‘end provided with pivotal operative counec-

tion with said valves respectively; means for
holding either end of said second lever inace-

o

85

tive while the other end oscillates with said -

floating lever; and means for admitting pres-

abutment; substanti:lly as set forth.
8. A motor having in combination an abut-
ment; a piston; a continuous piston-way hav-

ing an exhaust-port at each side of said abut-

ment; a vacuum-chamber; a valve-housing
having communication with said vacuum-

‘sure to the piston-way at either side of the .

go

95

chamber and with each of said exhaust-ports

and being also provided with an exhaust-dis-

charge passage; a valve in each of said hous-

ings adapted to place either of said exhaunst- -

ports in communication with said vacaum-

chamber and with said exhaust - discharge
passage alternately; a floating lever; meaus

.'1*00 |

for bodily oscillating said lever; a second le-

ver pivoted to said first lever and having each -

end provided with pivotal operative connec-
tion with said valves respectively; a revers-
ing device having means arranged in opera-
tive relation to both ends of said second lever
for forcing said second lever in either direc-
tion on its pivotal connection with the float-

o5

119

ing lever, and means for admitting pressurs

to the piston-way at either side of the abut-
ment, substantially as set forth.

9. A motor having in combination an abut-

ment; a piston; a continuous piston-way hav-
ing an exhaust-port at each side of said abub-

ment; a vacuum-chamber; a valve-housing
having communication with said vacuum-
chamber and with each of said exhaust-ports
and being also provided with an exhaust-dis-

120

charge passage; a valvein each housingadap:--
ed to place either of said exhaust-portsincom- -

munication with said vacuum-chamber and
said exhaust-discharge passage alternately; a
floating pivoted lever having & movable sup-

| port and being elastically connected there-

with: means for bodily oscillating said lever;
a second lever pivoted to said first lever and
having eagh end provided with pivotal opera-

‘tive connection with said valves respectively;

125

130

means for holding either end of said second °

valve inactive while the other end oscillates,




“and. means for admitting plefﬁme to the pis- | lov er mactne while the othel end 09(‘111:&1’.65,
ton-way at either side of the abutment, sub | and means for admitting pressure to the pis- -

sfa,ntml] y as set forth. | | ton-way at either side of the abutment sub- |
K . A motor havingin eombmatmn an abut- stantially as set forth. 70
5 ment, a piston: a contmuous piston-way hav- 13. A motor having in combmatmn an abu t— :

- ing an exhaust-port at each side of said abut- | ment; a piston; a plston -way having an ex-.
_ment, a vacuum-chamber; a valve-housing haust- port at each side of said. abutment a
having commfinication with said vacuum- | vacuum-chamber; means for admitting pres-
chamber and with each of said exhaust-ports | sure to either side of the abutment; a “valve- 7 5

1o and being also provided with an exhaust-dis- | housing having communication with smd
~ charge passage; a valveé in each of said hous- vacuum—chamber and with each of ‘said ex--
ings adapted to place either of said exhaust- | haust-ports and being also provided with an

- ports in communication with said vacuum- lethaust-dmcharwe passage; a valve in each:

" chamber and said exhaust-discharge passage | of said housings adapted to place elther of 80
15 alternately; a floating lever; a pivata,l sup-- | said exhaust-ports in communication with
-~ portorstandard pwotally and elastically con- | said vacuum-chamber and exhaust-discharge
nected to said lever; means for bodily oscil- | passag alternately; a floating lever having.
~lating said lever; asecond lever pivoted to | hmlte bodily movement m‘, one end and be- .
- said first lever and having each end provided | ing pivoted .at said end;-means. for bodily 35
20 with pivotal Opemtwe connection with said. -__nsmllatmw said lever; aeushmn resisting said.
~ valves respectively; means for holdmg either | lever; a second lever pwota.lly conneeted with-
cnd of said second valve inactive while the | .the o‘bher end of said first lever and being
other end oscillates, and means for admitfing bodily movable and- having its ends opera-
pressire to the piston-way at either side ofj-.twelyconnected with Ba}dvalves respectively, go
25 the abutment, substarftially as set forth: . | and means for-holding either énd of said sec-.
11. ' Am otor havingincombination an abut-, ond lever at rest while its other end osclllates,
‘ment; a piston; a continuous piston-way hav- | substantially as set forth. .
ing an exhaust-port at each side of said abut- | . 14. Amotorhavingin eombmatmn aplston 3y
- ment; a vacuum-chamber; a valve-housing | an- abutment; a piston-way having an ex- 95
30 having communication with said vacuum-_ “haust-port on each side.of ;sail abutment |
- chamber and with each of ‘said exhaust-ports | vacuum-chamber; a valve-housing connec’red_
‘and being also provided with an exhgust-dis- | with each. of said- exhaust-ports and said
“charge passage; a valvein each of said hous- | vacuum-chamber, and also having an ex-
- ings adapted to place either of said exhaust- | haust-discharge passage; a valve in each of 100
35 'pm ts in communication with said vacuum- | said housmgs adapted to place each of said
- chamber and said exhaust-discharge passage. exhaust-ports alternately in communication
_ alternately; a floating lever; means for fore- | with the vacuum-chamber and exhaust-dis-
- ing said lever in one dlrectlon acushion for | charge passage; a pivoted standard; a lever
R leturmnﬂ' said lever in the other directiony a 'pivoted to said staudard a second lever piv- 108
) 40 second lever pivoted to said first lever and.‘ oted to said first lever and having its pivot
having each end provided with pivotal oper- } arranged to coincide with- the- pivot of ‘said
ative eonnecuon with said valves: respec- | standard and each end of said  second lever
tively; means for holding either end of said hawqg operative connection with one of said |
second lever inactive whlle the other end 0s- | valves; means for oscillating said first lever 110
45 cillates, and means for adimitting pressire to-| and meauns for holding one end of said second =~
Lthe piston-way at either side of said ﬂ,hut- lever at vest while the other end oscﬂlates,' .
mem substantially as set forth. = -~ .~ "qubstantlally as set forth, = - |

. “Amotorhavingincombination an a,'but- | 18. Amotorlmvmﬂ'mcombmatmnaplston ,l_l .

- ment, a piston; aconmnﬂous piston-way hav- [ an abutment; & ﬁnston-wa,y having an ex-_‘n_s
5o ing an éexhaust-port at each side of said abut- | haust-port on eac side of said abutment a
- ment; a vacuum-chamber; a valve-housing | vacuum-chamber; amlve-houm“gconnected‘
having communication with said chamber .f.md | with each: of - S&ld exhaust-ports -and said
 with each of said exhaust-ports and being also | vacuum- chamber and also having an exhaust-

provided with an exhaust-discharge passage; -discharge passage; a valve in each of said 120
35 valve in each of said housings adapted to | housings adapted .to place each of said ex-

place either of said e\hmzst-pm ts in commu- | haust- ports alternately in communieation:

nieation with said vacuum-chamber and said | with said vacunm-chamber and exhaust-dis-

“exhaust - discharge passage alternately; a | charge passage; a pivoted standard; a stop

- floating lever; a pwoml support or standard | for limiting the movement of said standard, 125

Go lmvmrr lumted oscillation and being pivot- | a lever pwoted tosaid standard and alsohav-
ally and elastically ‘connected to smd lever; | ing elastic connection therewith; a.second
means for bodily oscillating said lever; a sec-'| 1ever pivoted tosaid first lever and havingits
ond lever pivoted to said first lever and hav- | pivot arranged to coincide with the pwot of
- ingits ends provided with pivotal operative | said qta,nda,rd and each end of said second. 136
65 comleetmn with said valves respectively; | lever having operative connection with one
~means for holﬂmfr elther end of md %econd ,of qmd valves, means for osclllatmﬂ' szud ﬁrst.

.
-
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- having operatwe connection with one of said
20
- & pairof independent pivoted arms pivotally
connected with the ends of said second lever

25

30

35

‘second leve

6 I - 617,807

lever and meane for holamtr}one end of emd
» at rest while its other end 08011-

lates, substantially as set forth.

16. Amotorhavingin combination apiston;

an abutment; a piston-way having an ex-
hanst-port on meh side of said abutment; a

_'vaeuum-elmmber; avalve- housing connected
with each of said exhaust-por ts and said

vacuum-chamberand also having an exhaust-
discharge passage; a valve in each of said
houemﬂ's adapted to place each of said ex-
haust - pmts alternately in communication
with said vacuum-chamber and exhaust-dis-
charge passage; a pivoted standard; a lever

pwoted to said standard; a second lever piv-
oted to said first lever and having its pivot
arranged to coincide with the

pwot of said
standard, and each end of said second lever

valves; ‘means for oscillating said first lever;

and a lock for holding either of said arms
against movement, substantially as set forth.

17. Amotorhavinginceombination a piston;
an abutment; « plsten way having an:-ex-

haust-port on each side of said abutment &
vacuum-chamber; a valve-housing connected.
with each of said e\haust-ports and said vae-:

and also having an exhaust-|:
“haust - ports alternately in communication

and one of said -
discharge-passages; a pivoted standard: a le-

aum-chamber

discharge passage; a valve in each of said

housings adapted to place éach of said ex-

Thaust- ports alternately in communication

with said vacuum-chamber and exhaust-dis-
charge passage; a pivoted standard; a lever
pivoted to said standard; a second lever piv-
oted to said first.lever and having 1ts pivot

~arranged to coincide with the pivot; of said

40

45

50

| standdrd and each end of said second lever }
“having epera,twe connection with one of said
*alves means for oscillating said first lever;

a pair of independent pwoted arms pwotally
connected with the ends of said second lever;

a lock for holding either of said arms-against |

movement and a 1'eversinrr device operatively
connected with said lock “for throwing it into
engagement with either of said arms, sub-
tenl;la.lly as set forth.

18. Amotorhavingin combination a piston;
an abutment; a plston-wey having an ex-
haust-port on ‘each side of said abubment a

vacuum-chamber; a valve-housing conneeted
with each of said exhaust-ports and said
num-chamber and also havirig an cxhaust-
dischairge passage; a valve in each of said
housings adapted to place each of said ex-

haust - ports -alternately in communieation

with said vacuum-chamber and exhaust-dis-

charge passage; a pivdted standard; a lever
-pwoted to said standard; a second lever piv-

e~

55

6o

oted to said first lever and having its pivot -

arranged to coincide with the pwot of sald

etaaldmd and each end of said second lever
having operative connection with onec of said.

valvec:' means for oscillating said first-lcter;

astop for 1im iting the movement of said h.tmul-—
ard; arod passmﬂ' loosely through said lever
and having a spring or eneh:on on once end
bearing a,n'elnst said lever and the other end

Dbeing secured to said stardard whereby said

plvot of the second lever will be drawn into
coincidence with the pivot of said standard;

substantially as set forth.

19. A motorhaving in combination a piston,
an abutment; a plston way having an cex-
haust-port on each side of said q.butmem, a

racuum-chamber; a valve-housingconnected
with each of said exhaust-ports and said \ vie-

uum-chamber and also ]m,vmf.{ an- exhausl-
1 discharge ,passage; a valve in each of said
‘housings adapted to place either of said ex-

with -said vacuum-chamber

ver pwoted to said standard; a second lever

70

75

30

pivoted to said first lever and havingits pivot

coincident with the pivot of said ’Sl}‘lnddld

a stop for limiting the movement of said .

standard; an eiasbm connection between said
standa.rd and first lever; two independent
crank-arms having link connectmu respec-
tively with the ends of said second lever; a

Piv oted arm having a clog adapted to resb

against elther of said crank-arms and hold it
1na.t'twe : & reversing device connected with

said clog-arm, and an operative connection

‘between each end. of said second lever and
one of said valves, substantially as set forth.

| WILLIAM S. (,()L WELL.
Witnesses' S
F. A. HOPKINS, _
EDNA B JOHweON
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