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PATENT OFFICE.

JAMES C. WALKER, OF WACO, TEXAS.

MOTOR,

SPECIFICATION f011111nﬂ* pa.lt of Letters: Pa,tent No. 696,612, dated April 1, 1902,

Appheatmn filed February 14, 1901 Serml No, 47,322,

e,

(No model.)

To all whom it mar Y CONCETIL:

Be it known that I; JaAMEs C. ‘WALL._ER a
citizen of the United Sbates residing at Wrac,o
in thecounty of McLennan and State of Texas,

have invented a new and useful Motor, of.

which the following is a specification.

My present 1nventmn relates to a novel
translating device or motor of thatclass which.

are usual]y designated as *“ multiple-cylin-

der rotary enfrmes” and which are distin-:
groupment of a series of
sbatlonaly circular cylinders pierced axially
By & common engine or power shaft that

ouished by the ag

serves as a Support for the piston-disks car-
rying piston-heads disposed to move within
the cylinders. Motors of this character are

11lustrated in Lettels Patent of the United

States granted to me and numbmed 515,631
and 611 DO.

The ob,]e(,t of the present invention is to

1mprove the constructionsillustratedin these
patents by providing exceedin glysimple,posi-

Lwely-—opel ating, and Inexpensive controlling
devices for mltomablcally opening and clos-
ing the abutments and throttle-valves in sueh

pr edetel mined order as will cause the pistons.

within the several cylinders to be subjected

in rotation to the propulsive energy devel- |

oped by the direct impact of steam- and to be
controlled by novel cut- off mechanism in a
manner to inerease or diminish the period of
steam intake and to correspondingly dimin-
ish or increase the extent of movement of the
piston under the expansive force of the mo-
tive agent.

A furthel object of the invention is to pro-

vide the several evlinders with manually-op-

erated controlling - valves separate from and

independent of the automatically-controlled
valves and designed to be set by the opera-
- tor or engineer for: the purpose of determining

the maximum dimensions of the 1nduetwn-
openings, and thereby limiting the extent of

the antomatic operation of the governor.
A still further object of the mventmn is to

produce a motor of very compact form and of

great capacity to enable 1ts use in connection
with a novel generator which forms the sub-
ject-matter of my concurrent application for
Letters Patent No. 47,321.

Stiil farther and qubmdmﬂto objeets of the .

that illustrated in Fig. 3.
perspective view of the valve-gear employed -

one pair o
a detail sectional view, p:eu tly 1 in elevmtmn of

yond ea,eh cylindenr,

invention will hereinafter more fully appear
as the necessity for their accomplishment is
developed in the course of the succeeding de-
scription of the preferred form of my inven-
‘tion illustrated in the accompanying draw- -
- nﬂs and defined in the appended claims.

In sald drawings, Figure 1 is a top plan view
of my motor complete Kig. 21sa central lon-
gitudinal section therethmugh. FFig. 3is an
end view thereof.
Fig. 5§ 1s
an elevation of the controlling or cut-off disk
located at the end of the motor opposite to
Kig. 6 is a detail

in econnection with the eontrolling-valves of
or group of cylinders; and Kig. 7 is

the water-trap.
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Fig. 4 is a transverse sec-
tion taken on the line4 4 of Fig. 2.

Referring to the numerals employed to des-

ignate comespondm parts throughout the
views, 1, 2, 3, and 4 indicate a series of co-
axial cylmdels which are organized into two

groups, the cylinders1 and 2 being the com-
ponent members of one group and the cylin-
ders 3 and 4 of the other.
tor casing is made up of two parts 5 and 6,

- The engine or mo-

each comprehending a group of c¢ylinders and
connected to the other, as by suitable pins 7
and possibly also by an. annular band 8, the
pins 7 and band 8 being wedged within suit-
able recesses in the opposing faces of the cas-
ing sections 5 and 6. As best seen in Fig. 2
of the dr awings, each of these casmw-seetmns

1s made up of : a number of cast parts, and the.

entire structure is assembled in rigid union
by a series of assembling-bolts 9, e.x:tendmn*
through peripheral ﬂmwe&, 10, plogjectmﬂ' be-
Lhe 161&131011 of -these
flanges and bolts bein a clearly shown in Figs.
2, 3, and 4. |

The manner of supporting the motor is not
essential to the present invention; but in the
drawings I have illustrated the Vertlcal sSup-

tegral with the peripheral flanges of the end
sections of the casing and provided with foot-
flanges 13, by means “of which the motor may
be bolted to the bed-plate 14, which in prac-

75

30

Qo

95

Iporting-fmmes 11 and 12 as being formed in-

1CO

tice is rigidly supported upon the top of the

generator to which reference has been made.

Piercing the casing axially is disposed the
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engine or power shaft 15, journaled at i{s op-

- " posite ends beyond the casing in the upper

10

ends of suitable supporting-standards 16, up-
standing from the bed-plate 14, as shown in
Figs. 2, 3, and 4, and upon this shaft are
mounted for rotation therewith a series of
piston-disks 17, 18, 19, and 20, carrying the

heads or pistons 17, 2%, 3, and 4%, located, re-

spectively, within the cylinders 1, 2, 3, and

4, The pistons within the eylinders of each
group are disposed at diametrically opposite
points, and the pistons of the eylinders of op-

- posed groups are disposed in quartering rela-

tion. The meaning of this statement will be
more clearly apparent by reference to Fig. 4,

wherein it may be seen that the pistons 1* and

2* are disposed at diametrically opposite
points and that the pistons 3* and 4%, while

- being likewise diametrically opposite, are dis-

20
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posed 1n alternating arrangement with the
pistons 1* and 2%, the reason for this relative
distribution of pistons being, as is well under-
stood in the art, for the purpose of facilitat-
ing the subjection of said pistonssuccessively
to the direet impact of the inflowing motive

agent. In this type of engines the eylinders

are necessarily provided with movable abut-
ments 1°, 2° 3° and 4°, and these abutments
are disposed in a line along the top of the en-
gine and directly above the axis thereof. In
a similar manner—that is to say, at the top

€06,612

| series of valve-chests:81, 32, 33, and 34, and

supported upon the engine-casing interme-
diate of the platforms 29 and 30 are a series
of abutment-casings 35, 36, 37, and 38. The
valve-chests are disposed directly above the
several induction-ports, and the abutment-
casings are located above and are designed
to receive these abutments, asshown. Each
of the platforms 29 and 30 is preferably con-
structed in two separate sections, each sec-
tion being supported by two of the four cyl-
inders shown. The motive agent—as, for
instance, steam—is supplied to the motor
through a supply-pipe 39, having a number
of branches communicating with the several
valve-chests, the passage through each of
which is controlled by a pair of valves dis-

‘posed, as 1llustrated in Fig. 4, one above the

other and movable within suitable ways 40.

70

75

30

The upper valves, which I shall designate by
the numerals 41, 42, 43, and 44, are controlled

-automatically by suitable valve-operating
‘mechanism, to be described, and said valves

will therefore be designated as the ‘¢ control-
ling-valves” of the engine. Thelower valves,
which may be indiscriminately designated
by the numeral 45, are manually operated
by common actuating mechanisin and are
intended to be shifted for the purpose of de-
termining the maximum dimensions of the
induction-opening, so that the engine may

of the engine—are located the exhaust-ports | be set for the generation of sufficient power

21, 22, 23, and 24 and the induction-ports 25,
located at opposite sides of the abutments.
This relative arrangement of the exhaust and
induction ports is best seen in Fig. 4 of the
drawings, and by reference to Fig. 5 it will be

noted that the exhaust-ports 22 and 23 of the

cylinders 2 and 3 are in communication with
an exhaust-pipe 26, common to both of these
ports,whilethe exhaust-ports21 and 24 are dis-
posed to exhaust directly within a casing 27,
(indicated in dotted lines in Fig. 2,) which

~casing 1s in ecommunication with the water-

chamber of the generator, (not illustrated,)

- in order that the condensation may be fed

50
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back to the generator for subsequent utiliza-
tion. |

Referring more particularly to Figs. 1 and
4 of the drawings, it will be noted that above
the casing of the engine extended horizontal
platforms 29 and 30 are secured by bolts or
otherwise. The platform 29 is let into the
cylinders, as shown in Fig. 4, by cutting away
the latter to the desired extent and by form-
ing the under surface of the platform 29 in a
manner corresponding to that portion of the
cylinder contour which it occupies. There-
fore this platform 29 is not only removable,
but when removed is designed to permit
access to the interior of the engine to De
gained for the purpose of repairing any inte-

-~ rior parts which may have become worn or

otherwise deranged. The platform 30 is also
removably bolted to the engine-casing, as
stated; but the latter is not cut away to re-

adjacent induction-port 25.

for any given load and will be prevented
from having its capacity increased beyond
such predetermined extent by the operation

of the automatic valve-operating mechanism. .

Before proceeding with a description of the
novel mechanisms which I employ for the op-
eration of the abutments and controlling-
valves 1t may be well to refer briefly to the
general operation of the engine as thus far
described and the sequence of operation
which is maintained between the several
cooperative elements already enumerated.
Starting with the pistonsin the positions in-

dicated in Fig. 4, it will be noted that the pis-

ton 4* within the cylinder 4, through which
the section is taken, is advanced slightly be-
yond the abutment 4°, which isdepressed, and
has passed just beyond the rear edge of the
In this position
of the parts the controlling-valve 44 must be
opened for the purpose of admitting steam be-
hind the piston 4* and between it and the
abutment 4". Assuming that this has been
done, the piston will advance under the di-
rect impact of the motive agent through any
given arc of its travel which may be deter-
mined upon as the most effective and econom-
ical in the continuous operation of the device.
In the present instance, as will be hereinafter

more fully explained, the travel of the piston

under the direct impact of the motive agent—
that is to say, with the steam-space of the ¢yl-

Inderindirectcommunication with the source

of supply—is approximately one-eighth of the

“ceive it. Upon thé. section 30 are disposed a | piston travel. This proportion has been de-

Q0O
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.~ ton 4* in Fig. 4 the abutments must be ele-
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o

termined upon for the reason th&t itis desired | engine-shaft 15 beyond one end of the engine-

to utilize the expansive energy of the steam

for the propulsion of the motor through a

oiven travel subsequent to the cutting off of
the luid-supply. If then the bteam 1S cub
off under normal conditions at the termina-

tion of, say, one-eighth of the piston travel,
‘the second eighth of such tnwel will be ef_ |

fected under the high expansive energy of the
steam, and before the energy of the latter has
been appreciably diminished the next suc-

ceeding piston—in thisinstance 2*-—will have
“moved to its initial position and will be pro-

pelled under the direct impact of live steam,
while the piston 4® is traveling through the
third eighth of its travel under the Somew]mt
dlmlmshed energy of the steam within the
cylinder 4. This sequence. of operation is
maintained until all of the pistons have been
subjected to the direct action of the motive

agent, and it will be seen that under these |
conditionsand with the parts restored to their

normal positions, as shown in Fig. 4, the pis-
ton 4* willagain advance under the 111 e steam,
while the energy thus exerted is aun*mem',Pd

by the expansion of the motive aﬂ'ent within
the several other eylinders aetmﬂ* with more

or less effective force upon the plstom 15, 8%,
and 2* in like proportion as those pistons are
nearel to or farther from the induction-ports.

It is evident, however, that in order for the_'

pistons t0 advanee to the position of the pis-

vated into. the abutment-casings, and it is
also evident that means must be provided
for automatically operating the controlling-
valves to open and close the induction- 1’}01133
at predetermined points of the travel of the

~ several pistons.

40

45

- are provided with abutment-stems 46 and 47,
extending upwardly from the &butments_
through the abutment-casings, above which

50
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The means for offeetuw the suveesswe ele-
vation of the abutments are divided into two

agroups, each of which controls the operation
of the abutments of a group of eylinders..

These groups are identical in construection,

and I shall therefore describe the meehfmmsm
for econtrolling the abutments 3® and 4‘" of the
cylinders 3 and 4. The abutments 3° and 4P

their e}:tremities are curved, as shown in Kig.

4. These stems are pivotally connected to
~ the upper ends of the links 48, connected at
their lower ends to oscillatory arms 49 and 50,
connected to rock-shafts 51 and 52 supported_

in bearing-brackets 53, up&taudmfr from the
platform 29, "The shaft 52
short and is ()f hollow formation,in order that
the shaft 51 may be passed thmufrh it, and
provided upon its extremity in front of said

hollowshaft with an abutment- oper ating arm
54.

terposition of the periphery of the oper ating-

s eompamtwely.

The end of the hollow shaft 52 admeenh' |
to the arm 54 is provided with a similar abut-
‘ment-operating arm 55, located in laterally-
spaced relation to said arm to permit the in-

casing and corresponding to a similar Dperat—
nﬂ"-d.}Sk 57, mounted upon the shaft at the

opposne end of the engine. The shafts. 51
and 52 are designed to be rocked at properin-

tervals for the parpose of vibrating the arms

49 and 50 to effect the elevation ot the abut-
ments 3 and 4° into the abutment-casings as

receive the initial impact ot steam.
fore provide each of said shafts with retract-

ing or returning mechanism, which may, and

preferably doefs, consist of. a spring 57, se-
cured to its shaft at one end and. connected

~at its opposite end to & pivoted link 58, up-
standing from the platform, as best seen in
Figs. 3 and 4. The rocking of the shafts 51

and 52. for the purpose of elevatlnn‘ the abut-
ments is obviously effected thr oun'h the rota-
tion of the controlling-disk 56; but before de-

ism. and wﬂl then describe the manner in
which the rotation of the GODtPOlllﬂﬂ'-ﬂlsk ef-

fects the raising and lowering of the abut-
ments and the uubsuquent opening and elos- |
‘ing of the corresponding controlling-valves,

which in the present instance are the valves

as 75
‘the pistons pass tothe positionsin which they |

I there-

80

‘seribing the precise mannerin whlch this end
18 accamphshed I will proceed with a deserip-

‘tion of one group of valve-operating mechan- go

95

48 and 44 mthm the steam chests 33 and 54

of the cylinders 3 and 4.
Behind the valve-chests 33 and 34 are

‘mounted in suitable bearing-brackets 59 a
pair of valve-shafts 60 and 61
like the shaft 51, is comparatively long a,nd,
passes through the shaft 61, which is hollow |

The shaft 60,

ICO

Each of these shafts, whlch are desw'ncd to .

rock,

pmwded upon their outer extremities with
the valve-opening arms 64 and 65, disposed,

like the arms 54 and 55, at opp051te sides of
1t

the perimeter of the oper&tmﬂ -disk 56.
should also be noted that the arms 54 and 64

are designed for the operation of the abut—_
II5

ment and controlling-valve of the eylinder 3
and are both located in front of the disk 56,

as shown 1in I‘lﬂ' 3, while the arms 55 and 65

are in like manner operatively related to the

abutment and controlling-valve of the ¢ylin-
der 4 and are located between the disk 56 and.
It
willnowappearthatif the projection u.pon,the |

the adjacent end of the engine-casing.

operating-disk 56 should swing either of the

valve-opening arms 64 or 65 in the direction
of the arrow in Fig. 3 the result would be to
rock either of the shafts 60 or 61 and by the

v1bmtmn of one of the arms 62 or 63 effect

the retraction of one of the Valve% 13 or44d to

is provided with a vibratory arm 62
and 63 pivotally connected, as indicated in
Figs. 1 3, and 4, with the stems of the con-.
_Lrollmﬂ'—valves 45 and 44 and are additionally

IC5

;'I 10

20

125

permit the ingress of steam to one of the e¢yl-

inders 3 or 4. It 18 thelefme evident that

provision must be made for returning the-

opened valve to its closed position .mftel ‘the

directly-impelled piston has moved through

130

disk 5(}, keyed or otherwise secured upon the i a predetermined arc under the direct; lmpact_
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of the motive agent. I therefore mount at
any desired distance in advance of the arms
64 and 65 a pair of coaxial shafts 66 and 67,
the former of which is encircled by the shaft
67 and both of which are supporied in any
Suitable manner—as, for instance, by a
bracket 68, bolted to one end of the platform.
These shafts are provided with valve-closing
arms 69 and 70, the former, extended from
the shaft 66, being disposed in front of the
outer face of the operating-disk 56, and the
arm 70, extending from the extremity of the
shaft 67, being disposed opposite the periph-
ery of the disk, as best seen in Fig. 1 of the
drawings. Itisevidentthatthese valve-clos-

ing arms are designed for the return of the
valves to their closed positions, and it there-

fore follows that suitable econnections must
be effected between the opening and closing
devices. I therefore provide the shaft 66 with
an upstanding arm 71, to the end of which
1s pivoted a link 72, having pivotal connec-
tion at its opposite end to the valve-opening
arm 64 of the valve 43, and in like manner
the upstanding arm 73, upon the inner end
of the shaft 67, is pivotally counected to a
link 74, which is in turn connected to an arm
795, extending from the shaft 61.

Attention will now be directed more par-
ticularly to Figs. 1, 2, and 3, wherein it will
be observed that the operating-disk 56 is pro-
vided at diametrically opposite points and
upon its opposite side faces with what may
be designated as “‘trip-blocks” 76 and 77.
These blocks are somewhat elongated in form

‘and are provided with longitudinal recesses

731n their upper faces and with bu ffer-springs
79 at their front ends, the recesses being pro-
vided for the reception of the ends of the sev-
eral operating-arms, actuated or tripped by
the blocks, and the springs 79 being designed
to cushion the shock incident to the impact
of the blocks against the arms. As the oper-
ating - disk rotates with the engine - shaft,
driven by the several pistons, the trip-block
76 strikes against the lower end of the abut-
ment-operating arm 54 and swings the latter
upwardly to elevate the abutment 3° within
the eylinder 3 just before said abutment is
reached by the piston 3. The length of the
block 76 is such that the arm 54 will be re-
tained in its elevated position for the purpose
of holding the abutment elevated until the
piston 3* has passed beyond the abutment
nearly to the position assumed by the piston
£* in Ifig. 4. By this time the block 76 will
have advanced a sufficient distance to permit
the arm 54 to drop from its rear end, with
which movement the abutment, impelled by
gravity and by its spring 57, will drop back to
1ts position across the cylinder. (See Fig. 4.)

Continued rotation of the disk will almosg
immediately bring the block 76 into engage-
ment with the valve-opening arm 64 of the
valve 43, said valve being opened to admit
steam to the interior of the cylinder just as
the piston passes beyond the rear edge of the

696,612

induct;ion,—pdrb, the _position bf the parts at
this time being clearly illustrated in Fig. 4,

In which the controlling-valve is about to

open. In like manner the shifting of the
abutment 4* and of the controlling-valve 44
will be subsequently effected by the trip-

“block 77 as the latter is presented in turn to

the abutment-operating arm 55 and valve-
opening arm 635. |

By reference to I'ig. 1 it will be noted that
the valve-closing arms 69 and 70 are not lo-
cated in the paths of the trip-blocks 76 and 77,
and hence it follows that these blocks are not

employed forthe purpose of closing the valves,

although the utilization of the blocks for this
purpose might be effected provided it is not
desired to employ speed-regulating mechan-
ism or automatic governing devices in con-
nection with the means for closing the valves.
In the illustrated embodiment of my inven-
tion, however, such automatic control of the
motor 18 contemplated, and the valve-¢losing
arms are therefore, as we have seen, located
out of the paths of the blocksand are designed
for actuation by the governor-arms 80 and 31,

the positions of which are controlled by cen-
 trifugally - operated governing members 382

and 35. Thegovernor-armsare provided with
a common hub 84, encireling and freely rev-
oluble upon the hub 85 of the disk 56 and are
substantially identical in construction, ex-
cept that the arm 80 is offset somewhat from
the face of the disk in order to avoid interfer-

ence with the trip-blocks 76 or the abutment- -

operating arm 54 and has an outstanding
terminal finger 86, movable in a path ob-
structed by the valve-closing arm 69.
other hand, the arm 81 is disposed close to the
outer face of the disk, because the trip-block
77, to which it is adjacent, is located at the
opposite side of the disk, and said arm in-
stead of being provided with an outstanding
ferminal finger is provided with a terminal
finger 87, which is disposed opposite the pe-
riphery of the disk and is movable in a path
obstructed by the valve-closing arm 70 of
the valve 41. Asseenin Fig. 3, the governor-
arms are movable within arcuate guides 88
and 39, the former of which is offset to ac-
commodate the offset arm 80, and both of

sald arms are pivotally connected through

the medium of links 90 and 91 with the short
arms 92 and 95 of a pair of governor-levers
94 and 95 of bell-crank form, fulcrumed
upon the face of the disk, as shown, and hav-
Ing their long arms formed with elongated
slots 96 and 97, engaging headed pins 98, up-
standing from the sliding weights or gov-
ernor members 82 and S3. T'he members or
weights referred to are mounted to move in
oppositely-disposed arcuate paths at diamet-
rically opposite sides of the disk and are
gulded in such movement upon curved guide-
bars 99, located within arcuate openings or
slots 100 in the disk. The weights or mem-
bers 82 and 83 are designed to be urged out-

| wardly by eentrifugal foree for the purpose

On the-
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~eration of the controlling mechanism,

“valve- closmn‘ arm 70, as the case may be.
| either-instatme the valve-closing arm will be
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of swinging the governor members to change | the motor.

the p0511310ns of the governor-arms in 4 man-

1ner to be described; but said parts are nor-
mally retained in the positions illustrated 1h1:1.
by counteractive

I'ig. 3 of the drawings
springs 101 and 102, located within each of
the openings 100 a,nd bearing against the op-

posite ends of the weight or member mm*able |

therein.

Returning now to a consideration of the op-
1 18
evident that further rotation of the control-
ling -disk 56 after the abutment has been
raised and lowered and the controlling-valve
opened will present.the finger 86 to the
valve- closing arm 69 or the finger §7 to the
In

swung for the purpose of rocking the con-
nected valve-shaft to close the controlling-
valve in a manner which will be obvious.
Under normal conditions the governor-arms
S0 and S81 will assume the positions illustrated
in Fig. 3 of the drawings to present the trip-
fingers at or about the rear ends of the trip-
blocks 76 and 77. In this position of the
parts each c_*;hnder will take steam while the
finger is passing from the position opposite
the induction-port until it reaches the valve-
closing lever, whi¢h obstruets its pathb, and
the @ubsequent travel of the piston will be
effected under the expansive force of the

steam occluded within the cyhndel between
theabutmentand the pistonin the usual man-
ner. If now the normal load is decreased,
the motor, being relieved of a counsiderable
resistance, will operate at a higher speed.
This will cause the governor members or
weights 82 and 83 to be urged outward by
centrifugal force against the resistance of the
springs, and the governor-levers 93 and 94
will be swung upon their fulerums to effect
the shifting of the governor-arms 80 and 31--~
that is to say, the position of these arms with
respect to the trip-biocks or valve-opening
mechanism will be advanced, to the end that
the closing of the valves will be accelerated
in proportion to the response of the governor

‘members or weights to the action of centrifu-

gal force. Consequentiy the governor-arms
will be advanced accordingly as the control-
ling-disk is rotated at a more or less high rate
of speed, and the period of steam intake will
e Shortened in direct ratio with the advance
of the governor-arms.

We have now learned in what manner the
motor is constructed and automatically con-
trolled by mechanism which effects the auto-
matie raising and lowering of the-abutmments
and the automatic opening and closing of the
controlling-valves. - 1 have premised, how-

ever, that it is desirable to equip a motor of
this character with a sériesof throttle-valves

operated by mechanism common to all of
them,so that the maximum induction of steam
may be controlled and, in fact, may be en-

tirely cut off for the purpose of stopping i power-transmitting shaft 114.

in Fig. 4 the construction and
relation of the mdwlduﬂl throttle-valves 45
will be noted, and in Fig. 1 wiil be found the
common oper atlm means by which all of these
valves are simultaneously operated in corre-
sponding degree. Toeach of these valves 45,
which are dl%posed below the controlling-
valves 44, is connected a valve-stem 103
formed upon ifs outeror rear end with a rack
104. The several valve-racks 104 mesh with
a series of spur-pinions 105, mounted in suit-
able bearings upon the platfor and meshing
with an apemtlnw rack 106, common to all olf
them. For the purpose of bhlfbln“‘ the rack

106 to simultaneously rotate the several pin-

ions 105, and thereby operate the several
throttle- Valves I provide an operating-pinion
107, meshing with the rack 106 and designed
to be rotated by means of a hand- wheel 108,
which constitutes a throttle-controller. This
arrangement places the motor absolutely un-
der the control of the operator or engineer,
hecause the controlling-valves are abaolutely
dependent for their effective operation upon
the opening controlled by the throttle-valves
intermediate of the controlling-valves and
piston. Forinstance, if the engineer desires
to limit the capacity of the engine for any
reason it may be done by closing the throt-
tle-valves to the desired extent, and this will
determine the maximum size ot the indue-
tion-opening irrespective of any position to
which the controlling-valves may be moved
by their operating mechanism. On theother
haund, the ultimate maximam capacity of the
engine may be obtained by fully retracting
the throttle-valves, after which the engine
will be subjzct only to the control of the a11-
tomatic devices.
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In order to complete Lhe deqeuptwn of the -

controlling mechanism, it 1s only necessary
to state that the conhmllmn‘ disk 57 and the

parts operatively related Lherewzth for the
control of the abutments and valves of the
cylinders 1 and 2 are identical in construe-

‘tion and arrangement with the parts already

described in connection with the disk 56 and
the cylinders 3 and 4, the only difference be-
ing that the trip- bloulxs and governor-arms

are disposed in quartering relation to corre-

spouding parts at the opposite end of the en-
gine in order that the cylinders will take
steam successively for the purpose of ren-
dering the operation of the engine under ef-
feebwe pressure continuous as long as the
throttle-valves are open.

~ For the purpose of transmitting motion
from the engine a pinion 109 is ke} ed upon
one end of the' shaft 15, and when 1t is de-
sired to provide for the reversal of the mo-
tion imparted without necessitating the re-
versal of the engine the opposite end of the
shaft 15 may be prowded with a bevel gear-
wheel 110, disposed to be engaged by elther
of a pair 0[ bevel-pinions 111 and 112, mount-
ed-upon a sleeve 113, Shdably Garrled by a
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supported 1n suitable brackets extending ]

from the standards 16, as illustrated, and is
provided upon one end with a pinion 115, to
which the mechanism to be operated is gear ed
The shifting of the sleeve 113 iy effected by
a reversing-lever 116, as best seen in Fig. 1,
and as the sleeve is splined upon the shaft
114 it will be noted that said shaft will be ro-
tated 1n one direction or the other, accord-
ingly as the pinion 111 or the pinion 112 is
throwninto mesh with the bevel-gear110upon
the engine-shaft.

Inasmuch as my enﬂ'me 18 designed to be
inclosed within a casing supported upon the
generator in the manner stated, I have pro-
wded a pump-shaft 117, Journaled below the

shaft 15 and geared thereto, as by sprocket-

chains 118, passed around suitable sprockets
upon the shafts 117 and 15, as best illustrated
in Fig. 2. In this manner the pump-shaft
117 is operated for the purpose of driving a

- series of pumps, which are essential to the

23

39

proper operation of the generator desecribed |

In my concurrent eppheatlon referred to.

In consequence of the contemplated rela-
tion of the motor and generator it is particu-
larly desirable to effect the discharge of the
condensation from the several c;lmders
through a common discharge-pipe. 1 there-
fore form a small catch-basin 119 at the bot-
tom of each cylinder. These basins, as best

~ 1llustrated in Figs. 2 and 4, are placed in

35

- wall thereof.

40

commmunieation, throun'h the medmm of suit-
able piping, Wth a eondeneatlon -trap, which
comprises Y casing 120, from which is led a
discharge-pipe 121, whose upper end 122 is
of comcel form cmd extends into the casing
120 and a short distance above the bottom
Within the casing is disposed
a float-valve 123, guided in 1138 moveinent
by a series of euns 124 having rollers 125,
which contact with the walls of the casing.

- The float-valve 123 has the general form of

45

a double cone, the lower end of which is
desw'ned to extend into and close the con-
ical end 122 of the discharge-pipe and the up-
per cone of which is extended below the in-

- verted base of the lower cone to form an an-

50
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nular flange 126, encircling and extended be-

low the upper edﬂ'e of the comcel end 122 to

define a water- trep As the water of conden-
sation gradually accumulates within the cas-
ing or chamber 120 its level rises and the area
of its surface increases as the exposed area
of the float-valve decreases. Assoon, there-
fore, as the pressure exerted upon the water
is ﬂ'reatel than that exerted to seat the valve
the latter will open and will permitthe escape
of the water of condensation until the area of
the water-surface has decreased and the ef-
fective area of the valve has inereased to the
proper extent to cause the reseating of the
valve. 1t is evidentthat the provision of the

water-frap in the manner stated will prevent

the escape of steam from the engine-cylinders,
but-will permit the constant dISCh%PD'G of the
water of condensatlon
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Inasmuch as the operation of the engine
has been clearly detailed during the desenp-
tion of the various groups of mechanism, Ido
not deem it necessary to enterinto an ela,bo-
rate discussion of the wvarious sequences of
movement heretofore noted. It may bestated
briefly that the pistons of adjacent eylinders
are in diametrically-opposed relation and are
set quartering with respect to the other pair
or group of pistons.
and 57, rotating with the engine-shaft, effect
in proper sequence the raising of the abut-
ments, the closing thereof aftel the pistons
have pessed and the opening and closing of
the controlling-valves, the interval between
the opening dnd closmfr being regulated au-
tomatically, as we h.fwe seen. The throttle-
valves are disposed for simultaneous actua-
tion manually by the manipulation of the
throttle-controller108. Thewaterof conden-
sation 18 disposed of during the operation of
the engine, and provision is made for trans-
mlttmfr the motion of the latter in the deswed
dlrectmn

From the foregoing it vnll appear that I
have produeedemmple duarable, and efficient
motorof therotarytype par bleulally designed
for utilization for the propulsion of automo-
biles or othersimilar vehicles; but while the
present embodiment of the mventlon appears
at this time to be preferable I desire to re-
serve the right to effect such changes, modifi-
cations, andval lationsof thestructure shown
as may e properly comprehended within the
scope of the protection prayed.

Having thus described the invention, what
is claimed as new, and desired to be secured
by Letters Pdtent 18—

1. In arotary engine, the combination with
a cylinder, an engine- shaft and a piston mov-
able within the cy11nde1 to operate the shaft,

of a f:lldll] ogabutment, induction and exhaust

ports dlqposed at Oppoelte sides of the abut-
ment, a controlling-valve for the induction-
port, rock-shafts having operative relation
with the abutment and controlling-valve, re-
spectively, abutment-operating arms and
valve - opening arms extendmn' from said
shafts, a trip-block movable with the shaft
and d1sposed to contact directly with said
arms for the purpose of operating the abut-
ment and controlling - valve in succession,
valve-closing arms connected to the valve-

opening arms, and means movable with the

engine-shaft for operating the valve-closing
arms.

2. Inarotary engine, the combmetlon with
a cylinder, an engine-shaft, and a piston mov-
able within the ¢ylinder to operate said shafs,
of a sliding abutment, induction and exhaust
ports at opposite sides thereof, a controlling-
valve for the induction-port, roek shafts op-
eratively related to the abutment and con-
trolling - valve respectively, operating -arms
extendmn* from said rock-shafts, a control-

lmﬂ'—dlsk movable with the engine-shaft, a
trlp -block fixed to said disk and d1sposed to

75
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contact directly with said arms to operate the
abutment and to open the controlling-valve,

- and a device for effecting the return of the

controlling-valve, &Elld(]e\ icebeing paaltmned
by centntuwal torc | _-

3. Inarotaryengine, the (*omhmatmn with
a ¢ylinder, engine- Shaft and piston, of a sld-

Cing abutment, induetion and exhaust ports,

a controlling-valve for the induction-port, an
abutment-operating arm and a valve-opening
arm oporatively connected respectively with
the abutment and controlling-valve, a valve-

closing arm disposed bevond the valve- -open- .

ing arm, and means, movable with the en-
gine-shaff, for ,nperminfr the several arms in
suceession,

4. Inarotary engine, the combination with

- a cylinder, piston, engine-shaft, and the slid-

Ae

30

Lo
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ing abutment, of a removable front platform
formed of a section of the c¢ylinder, a rear
platform disposed above and supported by
the cylinder, induection and eduction ports
opening into the cylinder, an abutment-cas-
ing mounted on the eylinder between the
platforms, and valve-chest mounted upon the
rear-platform, abutment-operating mechan-
ism mounted on the front platform, and valve-

operating mechanism mounted upon the rear

platforny, a controlling-disk mnovable with the
engine-shaft, and a trip-block carried by said
disk and disposed to effect the successive ac-
tuation of the abutment and valve operating

mechanism.

5. In arotary engine, the combination with

a cylinder, pl&,tou shafr, and sliding abut-

ment, of platforms carried by and disposed
above the cylinder, an abutment-casing and
a steam -chest mounted upon the cylinder,
abuntment-operating mechanism mounted on
the ceylinder, and valve-opening mechanism
supported above the platforms, valve-closing
mechanism disposed beyond the valve-open-

+ing mechanism and operatively connected

45
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-t;herewmh a controlling-disk movable with

the shaft and provided with trip-block dis-

posed to effect the actuation of the abutment-

operating mechanism and the valve-opening
mechanism in succession, and a centrifugally-
operated governor-arm disposed to effect the
subsequent actuation of the valve - closing
mechanism to effect the mltomatlc cut-oif of
the motive agent. |

6. Inarotaryengine, the GOIHblI’lcmthll with

a cylinder, pisfon, 511&%, and sliding abut-
ment, of a controlling-valve, & Valve-openimg
arm operatively connected therewith, a sep-
arately-mounted valve-closing arm having

~operative connection with the valve-opening

arm, and means for operating said arms in
suceession, said means including a device po-
sitioned by centrifugal forece and disposed to
operate the valve- elosmw arm.

7. In arotary engine, the combi nation with

'ﬂplston cylinder, shaft, and sliding abut-

ment, of a rock-shaft having a pair of later-

ally-extending arms, one of which 13- oper-
atively related to the abutment, a spring ex-

618 | | i

tending laterally from the rock-shaft, and - a,

link having pivotal connection to the fixed
nart of the engine and to the free Gml of the
spring.

S. In arolary engine,-the mml_}ilmtion with
a eylinder, piston, shaft, and sliding abut-
menf, of a controlling-valve, a pair of rock-
spafts In laterally-spaced relation and pro-
vided respectively with a valve-openingarm
and a valve-closing arm, means connecting
sald arms.to effect thew mevementinreverse
directions,and meansforoperatively connect-
ing one of the rock-shafits with the control-
lmﬂ‘ valve, and means operated by the engine-
slmft for epemtmﬂ' said arms in succession,
said means including a device positioned by

centrifugal force and disposed to actuate the
valve- (310811’1{3" arn.

- O, Il’lELIOtFLI’}TerTII]e the combination with
a plurality of eylinders, pistons, sliding abut-

ments, and a common shaft, of dcontmllinm
disk carried by said shaft, COII'[I‘OHII]“‘—V&lV@b
forsaid eylinders, mterﬁttmfnoel;:-slmfts op-

7C
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eratively connected with the abuitments and -

provided upon their contiguous ends with op-
erating-arms disposed adjacent to the oppo-

site side faces of the controlling-disk, a pair
95

of interfitting rock-shafts having operative
relation to the controlling-valves and pro-
vided upon their adjacent ends with valve-
opening arms, disposed adjacent to the op-
posite faces of the controlling-disk, and trip-
blocks disposed at opposite sides of the disk
and designed respectively to effect the sue-
cessive actuation of the abutment-operating
arms and the valve-operating arms.

- 10. Inarotaryengine, thecombination with
a plurality of eylinders and valve-chests, of a
superimposed platform removably carried by

the eylinders, abutment-casings also carried

by the cylinders, valves located in the valve-
chests, sliding abutments disposed to be with-
drawn into the abutmeni-casings, valve-op-
erating mechanism for the several valves and
abutment-operating mechanism-for the sev-

eral abutments, said -abutment - operating

mechanism being mounted on the removable
platform, and meansfor 01)61*&13111# said mech-
anism, '

11. Inarotaryengine, the combination W1th

pistons, abutments, controlling-valves and a

plurality of sectional eqmdlstcult cylinders,

connected in a rigid organization, of a plat-
form-surmounting the cylinders and of sec-:

tional form, two of said sections serving to

close a series of openings formed in the cyl-

inders,whereby the removability of said plat-
form will permit access to the interiors of the
cylinders to be gained for purposes of repair.

- 12.-In alataryenwme the combinationwith
a plurality of cylinders, pistons, sliding abut-
ments, and a common shaft, of a eontrollmw-
valve,valve-operating mechanism,abutment—
operating mechanism, a  controlling - disk,

blocks carried by the disk for opelatmﬂ' the
abutment-operating mechanism, and for mov-

| ing the valve-operating meelnmsm inonedi-
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rection, and a pair of rigidly-connected cen-
trifugally - operated governor-arms loosely
mounted on the shaft and operatively re-
lated to and movable with the disk and dis-
posed to shift the valve-operating mechanism

‘In the opposite direction.

13. In a controlling device for rotary en-
gines, the combination with the shaft and
disk, of spring-retained governor members
carried by the disk, bell-crank governor-le-
versfulerumed upon the disk and having slid-
Ing connection with said members, and a pla-
rality of governor-arms connected with said
governor-levers and provided with laterally-
disposed terminal fingers.

14. In a controlling device for rotary en-
gines, the combination with ashaft, and a disk
having oppositely-disposed arcuate slots, of
spring-retained governor members movable
within said slots, bell-erank levers fulerumed
upon the disk and having sliding connection
at one end with said members, a pair of dia-
metrically - disposed rigidly-connected gov-
ernor-arms having operative connection with
the ends of the governor-levers opposite the
members, said governor-arms being provided
with oppositely-disposed terminal fingers,and
# gniding device mounted upon the disk to
guide the movements of the governor-arms.

15. Inarotaryengine,the combination with
the cylinder, piston, shaft, valve and sliding
abutment, of abutment-operating mechanism
mounted on the cylinder,valve-opening mech-
anism supported above the c¢ylinder, valve-

closing mechanism disposed beyond the |

valve-opening mechanism and operatively
connected therewith, a controlling-disk mov-
able with the shaft and provided with a trip-
olock disposed to effect the actuation of the
abutment - operating mechanism and the
valve-opening mechanism in succession, and
a centrifugally-operated governor-arm dis-
posed to effect the subsequent actuation of
the valve-closing mechanism to effect the an-
tomatic cut-off of the motive agent.

16. Inarotaryengine,the combination with
the cylinder, piston, engine-shaft and mov-
able abutment, of a controlling-valve,a valve-
opening arm connected thereto, a valve-clos-
Ing arm, means connecting said arms to effect
their movement in reverse directions, a disk
movable with the engine-shaft, and relatively
adjustable devices movable with the disk and
disposed to operate the vaive-opening arm
and the valve-closing arm, in sucecession.

- 17. Inarotaryengine,the combination with
a plurality of cylinders, pistons, sliding abut-
ments and an engine-shaft common to the
several pistons, of a controlling-disk carried
by said shaft, controlling-valves for said cyl-
inders, abutment-operating arms disposed ad-
Jacent to the opposite side faces of the con-
trolling -disk, valve-opening arms disposed
adjacent to the opposite faces of the control-
ling-disk, and trip-blocks disposed at OpPpo-
site sides of the disk each of said blocks be-
ing disposed to effect the successive actua-

896,618

| tion of an abutment - operating arm and a

valve-operating arm. .

15. Inarotaryengine,the combination with
a plurality of cylinders, pistons, sliding abut-
ments, and an engine-shaft common to the
several pistons, of a controlling-disk carried
by said shaft, controlling-valves for said cyl-
inders, abutment-operating arms disposed ad-
Jacent to the opposite side faces of the con-
trolling - disk, valve-opening arms disposed
adjacent to the opposite side faces of the con-
trolling-disk, a pair of valve-closing arms op-
eratively connected to the valve-opening
arms, trip-blocks disposed at opposite sides of
the disk and each disposed to effect the sue-
cessive actuation of an abutment-operating
arm and a valve-opening arm, and centrifu-
gally-operated governor-arms disposed at one
side of the disk and arranged to operate the
valve-closing arms. . |

19. Inarotaryengine, the combination with
the eylinders, pistons, controlling - valves,
valve-operating arms, an engine-shaft com-
mon to the several pistons, and a disk mov-
able with the shaft, of governor members car-
ried by the disk, governor-levers fulerumed
upon the disk and having connection with
said members, and a plurality of governor-
arms connected to said governor-levers and
provided with laterally-disposed terminal fin-
gers for engagement with the valve-operating
aArms.

20. Inarotaryengine, the combination with
theengine-cylinder,piston, controlling-valve,
valve-operating arm, and the engine-shaft, of
a disk movable with said shaft, a longitudi-
nally-recessed trip-block mounted on the disk
to actuate the valve-operating arm, and a
spring-buffer disposed at one end of said re-
cessed trip-block to minimize the shock inei-
dent to the contact of the block with the arm.

21. Inarotaryengine, the combination with
a plurality of cylinders and pistons, of a
steam-chest, a plurality of controlling-valves
located in the chest and each controlling the
passage of the motive agent to a cylinder,
meanstorautomatically operatingsaid valves
In rotation, a plurality of throttle-valves lo-
cated in the steam-chest between the control-
ling - valves and cylinders, and operating

mechanism connected to all of the throttle-

valves for moving them in unison.

22. Inarotaryengine, the combination with
a cylinder, piston, shaft, valve and sliding
abutment, of abutment - operating mechan-
iIsm, valve-opening mechanism, valve-closing
mechanism disposed beyond the valve-open-
ing mechanism and operatively connected
therewith, a controlling-disk operated by the
engine and provided with a trip-block dis-
posed to effect the actuation of the abutment-
operating mechanism and the valve-opening

mechanisminsuccession, and governor mech- -

anism disposed to effect the subsequent ac-
tuation of the valve-closing mechanism.

25. Inarotaryengine, thecombination with

a plurality of eylinders, pistons, abutments,
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and a shaft, of a controlling-valve, a valve-

- opening arm connected therewith, a separate

- valve -closing arm connected to the valve-

- erate the valve-closing arm, and centrifu-

I1C

20

opening arm, a controlling-disk operated by
the engine, .
arm, &
governor-arm swung from the shaft and pro-
vided with a terminal finger disposed to op-

cally-operated mechamsm for posﬁmmnﬂ' the
governor-arm. --

24, Inarotaryen ﬂ*me the combination wﬂsh
a plurality of cylmdm s, pistons, abuiments,

‘and a common shaft, of controlling-valves for
the cylinders, valve-opening arms connected
valve-closing arms connected

to the valves,

to the valve-opening arms, a controlling-disk
operated by the engine and provided at dia-
metrically opposwe points with blocks dis-
posed to operate the valve-opening arms,
rigidly - connected governor - arms - 1oosely
mounted on the shaft and e‘{tended there-

a block.carried by the disk and.
~disposed to operate the valve-opening

]

p—,

RS,

from in opposite directions, . oppositely-ex-

tended fingers located at the outer extremi-

ties of the governor-arms and arranged to op-

arate the valve closing arms, and centufu-

gally-operated mechamsm carried by the disk
| for positioning the governor-arms.

25. An engine-casing comprising two sep-
arate groups of cylinders, means disposed be-
yond the peripheries of the cylinders for ef-
fecting their rigid connection, securing-pins

'havmﬂ* thelir 0pp0$1te ends extended into the

opposed faces of the adJacent cylinders, and
a securing-band arranged concentric with the
cylmders and hkemse extended into the op-
posed faces thereof." |

In testimony that I claim the foregoing as

my own I have hereto affixed my swnature in

the presence of two witnesses.
J AMES O WALKER
Wltnesses
F. M. MAXWELL,
JNO, T BATTLE
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