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UNITED STATES

PaTENT OFFICE.

FRANK M.

MACKEY, OF ELMIRA, NEW YORK.

*-MOTOR.'

. ' .

SPEGIFICATION icrmmg' part of Letters Patent No. 602 086, dated Aprll 12, 1898
o | Applicatlon filed Aprll 22, 1897, Serial No. 633, 277 (No model)

To all whom it ma Y CONCEFTL:!

Be it known that I, FRANK M. \IACKEY a
citizen of the Umted States, residing at El-
mira, in the county of Chemung and State of
New York have invented a new and useful
Motor, of Wthh the following is g speclﬁca-

tion.

My invention relates to motors of the port—
able type adapted for use indriving vehicles,
including tram-cars and the like, said motor
including -a rotary engine of the eccentric-
piston class and a combined. vaporizer and

reservoir, with means for conveying fluid-

pressure from the vaporizer or reservoir to

the cylinder, and vice versa, and ior control-

ling the supply and exhaust of amotive agent.
The object of the invention is to provide a

compact and efficient construction and ar-

rangement of parts particularly adapted for

portdble use in connection with vehicles,

whereby the same isapplicable without vastly
increasing the weight of the vehicle.

A further ob;ject of the invention is to pro-
vide a peculiar construction and relative ar-
rangement of valves and conductors where-
by the course of fluid-pressure may be re-
versed during the checking of the forward

-movement of a vehicle to cause the temporary

storage of pressure in the vaporizer or reser-
Voir to serve as an initial fluid-pressure sup-

ply to start the vehicle when desired and to
- provide a simple and efficient construction.

and arrangement of governor and of means

- for preventing back pressure for use in con-

35

4.0,
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nection with the reversing devices, whereby

loss of the motive agent when the mechanism |

is reversed 18 :—:wmded
A further object of the invention is to pro-
vide a simple and efficient arrangement of

controlling-valve mechanism whereby the co-

operating plStOI]S may both be exposed with
facility to high pressure or whereby the feed-
port of the 10W-pressure-cylinder may be con-
nected with the exhaust-port of the high-pres-
sure cylinder when it is decmed to compound
the engine.

Further objects and advantages of thisin-

vention will appear in the followmn‘ descmp_—

tion, and the novel features thereof will be

partlcularly pointed out in the appended

claims.
In the dmwm&s, Figure 1 is apla,n view of

able communicating-tube 6.

‘openings in the shaft to form a follower

| a motor constructed in accordance with my

invention. Fig. 2 is a side view of the same,
showing the cylmder and contiguous partsin
seetlon on the line 2 2 of Fig. 1 Fig. 318 a

longitudinal sectional view Cof bhe_eylmder

55

l“in" 4 18 a vertical sectional view of the gen-

erator and the contiguous valve mechamsm
including the governor, and also showing i 111

section the supply -pump and its eonneutlon
with the generator.
'perspectwe of the p1ston -follower, compris-
ing the wings which form the moving abut-

Fig. 5is a detail view in

ments of the piston. Fig. 6 is.a detaﬂ Sec-
tional view of. the contr 01111210' leve, showing
it in the position which it occupies to adnnb

‘high pressure to both cylinders.

SIIIHLELI' numerals of reference mdlcate COT-
1esp0ndm partsinall the flﬂ‘lll esof the draw-
Ings.

1 and 1° deswnate high and low pressure
cylinders contammw eccentmcally-mounted

pistons 2, said eylmders being provided with
w&ter-jackets 3, with the ‘interiors of which

communicate supply and exhaust pipes 4 and
5 for the admission and removal of a cooling
agent, said jackets being connected by a suit-

of hollow construction and are carried by

The pistons are
a 80

60

70

75

common tubular shaft 7, of which thé bore 8
1s in communication by ports 9 with the in-

terior of the pistons, by which construction
it is possible to admit a cooling agent at one

‘end of the hollow shaft, exhaust it at the op-
posite end thereof,and _e._aJ useit, between these

points of supply and exhaust, to pass through
the interiors of the pistons.. A lonmtudma,l
diametrical wall 10 is arranged in each pis-
ton and is recessed to form o*uldes 11, which

are open at dlametrleally OpDOS'Ite pomts of -

the piston-shell t6 receive the piston-wings

90 -

12, and these piston-wings are connected by

guide-rods 13, extending through diametrical

which is reciprocated in the piston-shell by

> 95

the contact of the outer or eXposed edges of

ment for the application of ﬁu1da-pressule
The piston-wings are provided with suitable

packing-strips 14 preferably of angular con-

| the wings, and thus forms a moving abut-

10D

struetion, of which the short arms are held

| in contact with the heads of the cylinders by

means of expansion-springs 15, whilethelong
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arms, which are rabbeted and overlapped at
their contiguous extremities, are held in con-
tact with the walls of the c¢ylinders by means
of leaf - springs 16 or their equivalents.
Spring-actuated packing-gibs 17 are also lo-
cated in the terminal heads of the cylinders,
the springs 18 thereof being held at the de-
sired tensmn by means of tenuon -screws 19,
and a central or dividing gib 20 is arranged
longitudinally of each cylinder between the
feed-ports 21 thereof and is held in yielding
contact with the upper surface of the piston-
shell by means of actuating-springs 22. This
dividing-gib 20 is preferably of Seetlona,l con-
sty uctlon with the contiguous extremities of

the seetmns halved and overlapped to form

a sliding joint, (clearly shown in Fig. 3,) and
d1sp0%_ed longitudinally in the {30]11]10‘[10118 ex-
tremities of the sections is m‘ra.nged a guide-

tube 23, in which is arranged an expansion-
spring 24, Thiscauses a longitudinal expan-
sion of each dividing-gib to preserve steam-

tight contact with the heads of the cylinders.
The feed-ports 21 communicate with a re-

versing-valve casing 25, in which is arranged

an oscillatory reversing-valve 26, provided

with an operating-handle 27, and also com-
municating with said reversing-valve casing
18 an exhaust-port 28, with which communi-

cates a suitable pipe or conveyer 29, and 30

represents the supply-port of the reversing-
valve casing for communication by means of

- -a feed-port with the inferior of the cylinder

35

atone side of the dividing-gib 20.

Formed in the wall of each cyliﬁder" and

extendingin opposite directions, respectively,

from the feed-ports to diametrically opposite

40

<o
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points 1n the walls of the cylinders are coun-

terbores 91, of which the funetion is to com-

municate pressure past a piston-wing during
the time that the same occupies the position
between the feed-port and the opposite ex-

tremity of the counterbore, and thereby ap-

ply said ple%sule to the preceding or other
piston-wing, of which a greater area is ex-
posed. For instance, when a piston-wing is
in the position indicated at a in Fig. 2 pres-

sure admitted through the supply-port 30 is

communicated through the right-hand feed-
port 21 to the interior of the cylinder, but is
applied not only to the piston-wing located
at a, but also and mainly to the opposite

piston-wing located at b, said pressure being
| or explosive mixture whichisin the spacebe-
tween the piston-wings, and hence in advance

communicated through the counterbore at 31,
and hence passing the contiguous piston-wing

- until the latter shall have reached a point

60

where communication of the counterbore with
the interior of the c¢ylinder is cut off. Obyvi-
ously as the piston advances the exposure of
the wing which has passed the counterbore
31 1s increased until a vertical position there-
of is reached, and while after a vertical po-
sition has been passed the area of the lower
or advance piston gradually decreases, while
the exposed area of the upper wing corre-
spondingly increases, the exposed area of the

foremost or advance wing can never become |

for the reason that when the explosive g
admitted to the eylinder to start the engine

less than the exposed area of the following
wing. When said areas are pr actically equa,l
the advance wing has passed beyond the ex-
tremities of the counterbme at the opposite
side of the cylinder from the inlet-port and
thus has brought the space between the pis-
ton-wings into communication with the ex-

haust-port. Ilence,inasmuch as the exposed

area of the foremost or advance piston-wing

is always greater than that of the following
piston-wing, it will be seen that pressure ad-
mitted tllloun*h the counterbore 31 will have

an opemtwe pressure upon said advance pis- _
ton-wing and will assist in the opemtlon of
When that point in the rota-

the- plston
tion of the piston is reached in which the end

of the counterbore is covered by one piston-

wing, the preceding piston-wing is relieved
of pressure, while the entire pressure i ap-

plied to the following or contiguous wing

and as the preceding wing exposes the con-
tignous end of the left-hand counterbore 31
sunultaneously with the closure of the ex-
tremity of the right-hand counterbore it-is
obvious that at the moment of applying the
entire fluid-pressure to the following piston-

70

75

30

85

90

wing the space between saild followmﬂ' and

pr eeedmﬂ* piston-wings will be br ounht into
communlcatlon with the left-hand 0011111:0] -

95

bore 31 and hence with the left-hand feed- -

port 21; which. commumcates with the ex-

haust 28
In the construction illustrated in the draw-

‘ings the counterbore 31 is formed as a later-
ally -closed duet or channel in the thickened

wall of the cylinder and exposéd only termi-
nally for communication, respectively, with
the feed-port and the cylinder. In other

words, it 1s closed la,temlly by a web or par-
“tition, as shown clearly 1n I1g. Z.

In the drawings I have shown the appma,-
tus adapted for use as a gas or explosive en-
oine, and hence the cylinders are provided at
diametrically opposite points with contact-
points 32, adapted to ignite the contained
oases dmlnﬂ' the rot&twn of the piston in
elther dlrecmon But when the engine is op-
erated explosively the explosions occur just
as a piston-wing passes one of the contact-
points 32,
mixture in that portion of the cylinder which
is in rear of the piston-wing which has en-
gaged the contact-point. T'he portion of gas

of the following piston-wing, doesnot explode
by the sparking mechanism described. Vhe
funection of the counterbore 51, however, re-

mains the same as when the machine is oper-

ated simply by an expansive motive agent,

it passes through the counterbore and is ap-
plied ezpanswe] y to the foremost piston-wing

and henee ionites the explosive

1CO
105
110
1—15 |
120

125

3818'

I30

and thus imparts an initial motion to the pis-

ton.

ficient time to bring the following piston-wing

When this motion has continued a suf-
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- pressure to both eyhnders and in order to
accomplish thisit is simply necessary to turn |
the controlling-valve through a one-eighth |
revolution to bmnﬂ* the ways 38 and 39 into

- such position as 130 connect the high-pressure-
| by this compressive action of the enﬂ'me, 1

35

40

45

valve 36.

_ 602;”0'86 -

into engagement with the contact-pomt the

volume of g gas in rear of said following pis-
ton-wing is exploded, and thereafter the ma-
chine operates under the exploswe actlon of
the motive agent.

The exhausb—port of the high-pressure. cyl-'.
inderlisconnected by means of the conveyer
29, above described, with the supply-port 30°

of the low- -pressure cylinder, whereby ex-

haust-pressure from the high-pressure cylin-
der may be admitted to the low-pressure c¢yl-
inder and from thence exhausted through the
port 28* and conveyer 29*, which termmates-

in-an outlet 83, controlled, for a purpose here-

inafter e?plaﬂned by a valve or cut-off 34.

Let into the conveyer 29, and hence commu-

sure Supply-pm ts, is a four-way controlling-
valve casing 39, contaanmﬂ' the contmllmﬂ'-
ThlS controlling g-valve casing is
also in communication preferably at 0pp051te

points, with the high-pressure supply-port 30
and the low-pressure exhaust-conveyer 29*
through ‘connection 40, and the controlling-
Valve is provided with a pluraht}r of ways, of _.
“which the diametrical way 37 is adapted to
‘establish straight communication between

the hwh-pressure exhaust and the low-pres-
sure supply-ports, as shown in Fig. 3.

swable to apply, at leastfor a short time, high

exhaust-port with the low-pressure outlet-
port through the low-pressure exhaust-con-
veyer 29° and the connecting-tube 40, which

extends from the contr 01]1110' valve casing to .
‘the said low-pressure exhaucst -conveyer 29“* |
and at the same time connect the high-pres-

sure supply-conveyer41,which commum@ates

with the high-pressure supply-port 30, with
the low-pressure supply-port 302, throu ﬂ'h the
portion of the high-pressure exhaust-eonveyer |

29 which is arranged between the controlling-

valve casing and said low-pressure suppl)g
This ar-

port, as shown clearly in I‘lﬂ* - 6.
rangement of the valve causes high-pressure

N motive agent to be admitted to both e¢ylinders

55

6o

mmultaneously and causes both cylinders to

exhaust into the common low-pressure ex-

haust-conveyer 29* and thence through the
common outlet 33." This

thwunrh a.common ‘outlet-port, has the fur-
ther advantawe of muffling the exhaust from
the high-pressure cylmder and thus makmn
the exhaust approximately noiseless. '
Communicating with the casing of the cut-

off valve 341s a eompressor port 42, leading !

| at opposite mdes respectively, with-
the hw‘h -pressure e‘{ha,ust and the low-pres-

It fre-
~quently happens, however, especially in stavt-
ing an engine with a full load, that it is de-

arrangement of
parts, especially including the conneetwn of
the hwh -pressure exhaust-porﬁ with the low-
pressure exhaust- conveyer, whereby both |

high and low pressure’ cyllnders exhaust
| channels, including the sdpply- ports, revers-

ing-valve casings, and feed-ports, as fully de-
In order to facilitate
the operation of the supply and cut-off valves
44 and 34, respectively, they are preferably
"connected for sumlltaneous movement and

‘Scrlbed herelnbefore

1into a reservoir 43, Whereby the intérior of
‘the reservoir may be connected with the low-

pressure exhaust-conveyer 29* by turning the
valve 34 to cut off the outlet- -port 33. Also, in

| connection with the supply pipe or conveyer |
41 I employ a supply-valve 44, with the cas-

ing of which communicate 1nlet-ports 45 and
46 the former being a motive - agent - inlét

port in connection with & o'enerator or suit-
able source of supply, whlle the other is an

atmospheric-air inlet, which is opened by the

the motive-agent-inlet port. Hence when it
is desired to retard the forward movement of

the

to cut off the motive-agent-inlet port 45 and

‘open the atmospherw alr-mlet port 46, where-
upon the feed-port 21 .of the eun*me will be
‘supplied with atmospheric air at atmosphel e
pressure, the same being inducted through
the port 46 by the suctmn incident to the

revolution of the piston. Obnously the air

ton if the outlet-port 33 has been closed by

the cut-off 84. If, however, this outlet-port
is allowed to remsin open, it is obvious that
the air inducted through the port 46 will sim-
ply be discharged thr ouﬂ*h the outlet 33 with-
out having any materlal effect upon the op-
eration of the mechanism.
a chamber whereby a sufficient quantity of

In order to form

atmospheric air may be placed under tension

employ. the above-described reservoir 43,

which may be arranged in commumcatwn. .
with the lower- pressure exhaust- eonveyer .
and thus charged with compressed air.

. This
charge of eompressed air which has thus been

Tect the

It may be used as an initial motive

reservoir. . To effect this further ob,]eet, an

outlet-port 47 of the receiver is connected by
‘a suitable conveyer, such as that shown at
i 48, with the motive &ﬂ‘ent in the port 45 of
the supply-valve casing.

supply-valve 44 is lurned to establish com-
-agent-inlet

munication between the motw
port 45 and the supply- conveyer 41 the ex-

ey

piston to secure a gradual checking of

the vehicle to which the apparatus may be -
applied the supply-valve 44 may be turned

15

valve 44 mmultaneous]y with the closure of

8o

ole

I thus inducted will be discharged in a man-

ner similar to a pump thr ouﬂ‘h the exhaust-

| passages into the low-pressure exhaust-con-
veyer 29% and will thus form a cushion which

acts to wraduallystop the rotation of the pis-

95

ICOo

105

110

‘stored in the reservoir may be utlhzed ina
| further way than as a cushion to e
gradual retardation of the motion of the en-
gine.
| power for starting the engine after the stop
| following the ﬂ'mdual checkmﬂ' movement of
the enome which produced the charge in the

11§

120

Hence when the |

125

pansive force of the charge in the reservoir

is admitted to the cy] 11ndel sthrough the usual

130
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in the drawings I have illustrated 1& simple |

form of conneetmn consisting of an operat-

ing lever or handle 49 arms 50 and 51, fixed,

1espeet1vely, to the bpmdles of the V&lVBS 44

and 34, and a link 52, connecting said arms.

By construc_ting the reservoir of-_- a special
shape it may also be adapted, without change

- of the connections, as above described, to per-

IO

20

form the additional function of a vaporizer.
Inorder to adapt it to operate in this eapacity,

it is preferably made of an Inverted-pear

‘shape, (shown in the drawings,) and axially

therein is arranged a spray-nozzle 53, com-
| ply-valve 44 and the cut-off valve 34.

municating with a supply-pipe 54, havmﬂ* a
safety—valve 55 and a check-valve 56 the lat-
ter being designed to prevent back pressu.te

Below the reservolr is arranged a heating de- -
vice 57, of any suitable constluctiou, which, .
in common with the reservoir, 13 arranged In
In the constr IJGtIOH |

a suitable casing 58.
illustrated said heatmﬂ' device preferably con-

sists of a fluid-fuel bumel adapted to burn

gasolene or its equivalent, and it is obvious

| lsha,t a liquid-—such as petroleum-oil, water,

»
35

40

or any suitable substitute therefor—is intro-
. duced in the form of a spray into the reser-
voir and is converted into a vapor, which is

then com munieated by the means hereinbe- ;
1- | .cess by the safety- valve 55,) from which 1t

| is discharged, when the supply -valve 44 is in
its nor m&l or operative position,
Fig. 4,)into the reversing-valve casings of the
;-cylmders, either dir ectly or suecesswely, as.
will be understood from the foregoing deserip-

dels

When petroleum-oil is used as the motive
agent, it is preferable to introduce the same:
into the reservoir under pressure and at the
same time provide mixing devices, whereby
air is admitted therewith, pmtwulmlv when |
the motive agent is intended to be utilized as
an explosive, and in order to accomplish this:

operation I employ a pump mechanism 59, of | outlet 33.

w bich the cylmder GO is prov:tded at 0ppos1te

-;;and 63 commumcatmw by bmnches 64 and

45

50

55

60

are inlet-ports 72

G5 Wlt.h the common supply-plpe 54, a coil 66 !

being preferably arranged in Smd supply-
pipe over the heating devme to accomplish :

the initial heating of the motive agent pre--
paratory to admlssmn into the reservolr.

The branches 64 and 65 -are provided Wlth

suitable check-valves 67 and 68, and prefer- |
“ably an auxiliary branch 69, contrﬂlled by a |

cut-off valve 70, connects the branch 64 with .

the interior of the fuel-receptacle of the heat- |

ing device 87 111 mder to supply air to the | tlen-port. 46 and forcing it into the reseryoir,

| where it is stored for futme use.

motmﬂ' combusmon and famhtatmw the feed-»j
ing--of the fuel in the heating dexr_ic_e to the
burner-tip, said auxiliary branch 69 being:
also provided with a check-valve 71.
communicating with the eylinder 60, upon op- -
posite sides of the plane of the plunﬂ'er 61,
and 73, with which com-i
municate inlet-pipes 74 and 75, of which the.
inlet end of the former is pr eferably exposed
to the atmosphere, while that of the latter is-
in communication with the source of supply
of the motive agent, whether oil, water,

the equivalent thereof, (the reservoir consttl-

“tuting sueh: source of supply not being illus- |

of a dispenser and a reservoir.
ously with the reversal of the valves 44 and

‘Also | 34 the inlet-pipes 74 and 75 are closed by the

or

trated in the drawings.) The inlet-pipes 74

and 75 are provided with check-valves 76 and
77 and with controlling-valves 78 and 79, the

casings of the eontrolhnmvalves 78 .‘ELlld 79
bemff also provided with snctmn -ports 80and
31, Wthh are adapted to be opened when the

.cemmumcamon through the inlet-pipes 74

and 75 is cut off by a .r:__eadj ustment of the con-

trolling-valves.

which are connected to the link 52, thus pro-
viding for the adjustment of the comrolhnfr-
valves 78 and 79 simultaneously with the sup-

This being the construction of the essential

| featuresof the apparatus, the operation there-
of is as follows : The reciprocation of the pump-

piston draws fluid through the inlet-pipes 74
and .75 {which may, if pr efeued be in com-

munication with a common source of su pply,

70

75

These controlling-valves are
| preferably provided with arms 82 and 83,

30

when it is unnecessary to produce a mixture

of fluids, as of air and a volatile oil) and at
| the same time forces said agent into the sup-
| ply-pipe 54, by which it is conducted to the

reservoir, Becomlnﬂ' vaporized in the latter
the pressure of motwe agent is accumulated,

(the amount of pressure being indicated by
the gage 84 and being 1el1eved in case of ex-

(indicated in

tion applying to the construction of the cyl-

‘When it is desired to check the
movement of the engine and at the same time
| produce an initial or starting pressure in the

reservoir, (which is then adapted to perform
1its functlon as a receiver
_erated to reverse the csupply and cut-oft Valves

,) the lever 49 is op-

;-s.uc.bm_n pm.t 46 and _.e.st@bll_sh commumcabmﬂ
| between the low-pressure exhaust-conveyer
29* and the inlet-port 42.

The momentum of

.....

the pistons, and, obviously, of the vehicle
which 18 being ol)emted by the mechanism,
causes the engine to.operate as.a pump, ,there-

by drawing atmosphel ic air through the suc-

Thus the

reservoir performs alternately the functions
Simultane-

controlling-valves 73 and 79, and the suction-

ports 80 and 81 .are brought 1nt0 communica-
tion with the pump- eylmdel 60 at opposite
sides of the plunger.
of motion of the pump-plungerisaccompanied

Hence the continuance

by no influx of motive agent, but, on the other
hand, is relieved of pressure, and the check-
valves. 67 and 68 prevent pressure: which 18

being accumulated in the reservoilr from es-

caping throu gh the pump eylinder.

Q0
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inders. T'he exhaust -pressure passes through
the low-pressure exhausb—-conveyer 29* 1o the
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‘In practice, inasmuech as it is desirable to
secure the greatest possible compactness of

mechanism, I preferably operate the pump-

- plunger from the piston-shaft 7, and hence

for this purpose employ an eccentric 85 in
connection with the plunger-rod 86; but it is
obvious that any equivalent system of con-

nections may be employed to a,coomphsh the.

same object.

In connection with the above- descrlbed_
mechanism I also preferably employ a gov-
ernor, of which a convenient and at the same

time simple form is illustrated in the draw-
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ings.

said inlet-pipes 74 and 75 and provided with

arms 89 and 90, which are connected by links

91 and .92 with a cross-arm 93, carried by a
yielding diaphragm 94 or its equivalent, ex-
posed through a branch pipe 95 with the mo-
tive- agent—supply pipe, as at the supply—pmt
45 of the casing of the supply-valve 44. In
the eonstruction illustrated this diaphragm
_consists of a piston which is yieldingly held

“in its normal position by means of a sprmcr-
96, arranged in a suitable casing 97. It is
'obvious that when the pressure in the reser-
volr exceeds a certaln amount the diaphragm
will be raised in opposition to the resisting
force supplied by the spring 96 or its equiva-

lent, and hence will partially or wholly close
the wovernmﬂ—valves 87 and: 88. o
When the a,ppa,ratus embodying my inven-

tion is adapted to be actuated by an explosive:
fluid or mixture of fluids, in which case the

opposite contact or sparkm points 32 are

employed, 1 preferably employ spaced termi-
40 nals 98 and 98%, connected, respectively, with-

sald contact-points and arranged in such a
position that the operating-lever 27 may be
arranged in contact with either of them, ac-
cording to the position which 1t assumes in
order to open the several feed- portb
words, when the operating-lever is arranged

to open the right-hand feed-port it is in con-

tact with the un'hb hand terminal 98*.- Then
by insulating the lever 27 and arranging it in
the circuilt Wlth the source of electrical en-

ergy it is obvious that either contact-point _
| ervoir adapted to perform the function of a

-may be arranged in circuit and thereby en-
ergized accordmﬂ' to the feed-port which is
employed One arm of the electrical con-
ductor is connected with the piston-shaft, a

indicated in the drawin gs,whereby the plston-

blade is arranged in the circuit and performs
‘the function of an ordinary movable electrode
In producing the igniting-spark.

able source of electrical energy may be em-

ployed in connection with the circuit above

traced, such as the battery which is indicated

L11aW1ammatleally in Figs. 1, 2, and 3.
Various changes 1n the form proportion,

and the minor detmls of construction may be

- resorted to without departing from the spirit

Thisgovernorisdesignied focontrol the
inlet of motwe agent throun*h the pipes74and
75, and, as 111ustmted it includes governor-
valves 87 and 88, arran ged, 1espect1vely, in

. In other

" AH}" suit-.

ol

or sacrificing any of the a,dva,nta,fres of this
invention.

-Having described my mvenmon what |
claim is— |

70

1. A motor havmﬂ' a piston- cyhnder pro-

vided with inlet and exhaust ports, a reser-

| voir,and valve mechanism, whereby either of

ervoir, _
-necting the réservoir respectively with the
inlet and exhaust ports of the cylinder, and -

said ports may be arran ﬂ*ed in communication
|-with the reservoir and the other exposed to
‘the atmosphere, to adapt the reservoir to act
alternately as a dispenser and a receiver, sub-
stantially as specified. =

2. A motor having a piston- cylmder a res-
“supply and e;xhaust conveyers con-

valves controlling said conveyers and con-

tiguous ports exposed to the atmosphere,
whereby the reservoir is adapt’ed'to'aet alter-
nately as a dispenser and a receiver, substan-

tially as specified.
3. A miotor having a piston- cylmdel a res-

ervoir, supply and eihau.sb conveyers con-
-neeting the reservoir respectively with the

inlet and exhaust ports of the cylinder, and

75

80

90

| supply and cut-ofi valves for econtrolling said

conveyers and having their casings provided

respectively with suction and outlet ports

either of which is adapted to be arranged in
communication with the conveyer when the
contiguous valve is arranged to cut off com-
munication between said conveyer and the
reservolr, substantially as specified.

4. A motor having a piston-cylinder, a res-

95

I00

| ervoir, supply and exhaust conveyers con-

necting the reservoir respectively with the

inlet and exhaust ports of the cylinder, sup-
ply and cut-off valves controlling the convey-
ers and having their casings prowded respec-

105

tively with suction and outlpt ports which are

adapted to be arranged respectively in com-

munication with said conveyers when the

valves are arranged to cut off communication
between the conveyers and the reservoir,

[1O

and means for communicating mmultaneous |

movement to said valves Whereby when one

isarranged to cut off communication between
the conveyver and the reservoir, the other is
ad;]usted to open commumcatwn Wlth the res-
voir, substantially as specified.

5. A motor having a piston-cylinder, a res-

vaporizing-retort, a heating device, a sprayer
arranged in the reservoir, pump mechanism
In connection with the sprayer and provided
with an inlet-pipe, supply and exhaust con-
veyers connecting the reservoir with the in-

let and exhaust ports of the cylinder, supply

and cut-off valves for controlling said con-
veyers and having theircasings prowded with

suction and outlet ports, means for simulta-

| neously operating said valves to open com-

{ munication between the reservoir and one

conveyer and cut off communication between
the reservoir and the other conveyer, and a

controlling-valve, arranged in said inlet-pipe

11‘5- '
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of the pump mechanism, operatively con-.

nected with the supply and cut-off valves, and
havingits casing provided with asuction-port,
Substantl@lly as specified.
6. A motor having a piston-cylinder, a res-
ervoir adapted to perform the function of a
vaporizing - retort and having independent
communication respectively with the inlet
and exhaust ports of the cylinder, valve mech-

anism forcontrolling communication between

the reservoir and said ports and also control-
ling suction and outlet ports adapted to be ar-
mnfred in communication, respectively, with
the 11:_11@15 and exhaust ports of the ¢ylinder, a
heating device for the reservoir, a sprayer ar-
rano*ed in the reservoir, a pump mechanism
ha.vmﬂ' outlet-ports communicating with the
supply pipe which 1s eonnected with the
sprayer and also having inlet-ports adapted
to admit different ﬂmdh for discharge into
said supply-pipe, and controllmf-valves for

the inlet-ports of the pump, operatively con-

nected with the said valve mechanism for con-
trolling communication between the reservoir
and the ports of the cylinder, said controlling-
valveshaving their casings provided with suc-
tion-ports, subst&ntially as specified.

7. A motor having a piston-cylinder, a res-
ervoir adapted to perform the function of a
retort, means of communication between the
reservoir and the inlet and exhaust ports of
the cylinder, valve mechanism for controlling
said communication, and also controlling sue-
tion and outlet ports adapted to be arranged
in communication respectively with the inlet
and exhaust ports of the cylinder, a heating
device, a pump mechanism for supplying
motive agent to the reservoir and having its
cylinder in communication with inlet-pipes,
controlling-valves in said inlet-pipes opera-
tively ccnneeted with said valve mechanism
for controlling communication between the

reservoir and “the ports of the cylinder, the

controlling-valve casings having suction-

ports, and oOVernor- Valves ELI‘I&U“ed in said

|
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inlet-pipes, and a diaphragm exposed to the
pressure of the contents of the reservoir and

operatively connected with the governor-

valves, substantially as specified.
3. A motor having high and low préssure

piston -cylinders, supply and exhaust con-
veyers 1*espect1vely in communication with

the inlet and exhaust ports of said cylinders,

and a four-way controlling-valve having its
casing in communication at dla,metrlc.:ﬂly op-
posﬂse -points with the high-pressure supply
and the low-pressure exhaust ports, and also
in communication at diametrically opposite
points with the high-pressure exhaust and the
low-pressure supply ports, substantially as
specified.

9, A motor having an eccentric piston-cyl-
inder, and a dividing-gib arranged between
the feed- ports, said gib being lon gitudinally
expansible and comprising sections having
overlapping contiguous extremities, a tube
connecting the se(,tlons longitu dma,lly toform
a guide therefor and an expansion spring
housed in the tube, and bearing terminally
against the gib - sections, substmltmll} a8
specified.

10. A motor having a cylinder, a control-
ling-valve for the ports of the cylinder, a ro-
tm*y piston, opposite contact or sparking
points, spaced terminals connected respec-
tively with the contact-points, and an operat-
ing-lever for said valve adapted to perform
the funection of a switch to contact with either
of said terminals, said lever being included
in an electrical circuit which also includes
the piston, substantially as specified.

- In testimony that I claim the foregoing as
my own ] have hereto affixed my signature in
the presence of witnesses.

FRANK M. MACKEY.

Witnesses:
ELKANAH W. WATERS,
HARRY T. DE GROOT,
A. H. McCORMICK, Jr.
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