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1o all whom It may conceri:
Beitknownthat I, GEORGE H. ENNIS, a citi-

zen of the United Sbates residing at T1 oy, in

the county of Rensselaer and State of New

York, have invented certain new and useful

Improvements in Electric Motors; and I do

-hereby declarethefollowing to be a full, clear,

and exact description of the invention, such
as will enable others skilled in theart to which
it appertains to make and use the same.

My invention relates to the utilization of
the disruptive discharge of electrie eurrents
of high tensmn for motwe purposes.

The effect of a disrupntive discharge of a
current of high tension is twofold, as may be
observed in the well-known phenomenon of
atmospheric lightning, wherein the discharge
takes place 1n the form of a thunderbolt of
great dynamic force, which destroys or scat-
ters objects interposed in its path and at the
same time expands or rarefies the air through
which 1t passes. For general purposes it
would probably be impractical to utilize in-

dustrially the disruptive discharge of a cur-

rent of as high tension as that manifested in
a thunderbolt, even if apparatus was avail-
able for altlﬁ(}i&lly generating such current.
Hifects less in deﬂ'ree butsimilarin kind, are,
however, attendant upon the dlsruptwe dis-
charge of the high-tension current generated
in dynamo-electric machines, induaction-coils,
and the like, and in carrying out my inven-
tion I avail myself of both of the phases of
dynamic energy referred to which the dis-
charge of high-tension currents thus pro-

| duced devebp&,
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In the accompanying drawings, illustrative
of my invention, Figure 1 is a view in verti-
cal section and partial elevation of my inven-
tion, which is adapted to utilize the rarefy-
ing expansive effect of the disruptive charge
upon the air or other dielectric through which
1t passes. Fig. 2 is a view showing a form
of apparatus adapted to be used with com-
pressed alr as the dielectric. Fig. 3isa view
showing the arrangement of parts adapted
to utilize the expansion of the dielectric in
rotary energy. LUig. 41s a bottom plan and
vertical section disclosing a reaction appa-
rafus opemtmﬂ' in aecord.:mce with my in-
yvention.

Ifig. 5 is a vertlcal section, in par- l

| tial elevation, of a water or air pump which

is equipped Wlth and operates upon the same
general principle of my invention. Fig. 6
showq the application of my invention to a
compressed-alr and vacuum system adapted
for use in connection with well-known forms
of steam-engines. Fig.713a view in sectional
elevation showing the application of the ex-
pansive force of a disruptive discharge to
telegraphy or the like. FKig. § is a view in
elevation of a modified form of apparatus for
employing the expansive force for like uses,
and Fig. 9 shows a modified form of the dlS-
charﬂ‘mﬂ'-snrfdceq '

Slmllm numerals of reference indicate simi-
lar parts throughout the several views.

In the form of my invention shown in Fig. 1
I avail myself of the expansion or rarefaction
of the air or other dielectric through which
the disruptive discharge takes place for ac-
tuating the motor mechanism. Referring to
the figure, 24 indicates a suitable receptacle
provided with a valve-box 25, having an in-
wardly-opening valve of any suitable con-
struction. Through the walls of the chamber
extend the adjustable rods 26 27, terminat.-
ing at their inner ends in discharging-sur-
faces 28 29 and at their outer ends in hand-

' wheels 30 31, whereby the distance between
them may be regulated to suit the tension

of the current employed. The discharging-
surfaces 28 29 are connected, respectively,
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with the negative and positive poles of the

generator. The chamber 24 is provided with
an auxiliary piston-chamber 32, within which
plays the piston 33, whose rod 34 fits within
the sleeve 35, said sleeve serving to contain

the spring 36, which is interposed between

‘the end of the piston-rod and a ecrank 37 upon
- Upon-the shaft 38 is

the fly-wheel shaft 38.
mounted an eccentric and rod 39, connected
at its lower end with the rocking circuit-
closer 40. The mode of operation of this ap-
paratus is as follows: When the cireuit is
closed at 40 41, a disruptive discharge will
take place between the rounded surfaces 28
29, whereby the air in the chamber 24 will be
expanded, therebyclosing theinwardly-open-
Ing valve in the valve-box 25 and raising the
piston 33. To prevent the piston from act-

ing too suddenly upon the crank, the spring
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36 is interposed, said spring acting as a cush-
1Ion between the piston-rod 34 and said crank,
so that the sleeve or case 35 does not commu-
nicate motion to the shaft or crank until the
spring is sufficiently compressed. When the
piston has completed its upward movement,
the valve in the valve-box 25 is opened auto-
matically or otherwise and the expanded and
rarefied air allowed to escape, after which a
second charge of air is admitted and the same
series of operations repeated. Further repe-

- titlons of the same operation insure a con-

tinuous revolution of the fly-wheel, which lat-

- ter, where the engine is of the single-acting
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type as shown, should be snfﬁmently hrﬂ'e
to 1nsure steadmess of motion.

In the form of my invention shown in Fig.
2 I haveillustrated two engines 42 43, located
side by side and having their ecranks 44 45 at
different angles, so that by their alternate
movement continuous motion will be com-
municated to the cerank-shaft.

To inlensify the expansive or rarefving
power of the disruptive discharge, I may em-
ploy compressed air in the expansion or dis-
charge chamber: This compressed air can
be fed into the expansion or discharge cham-
ber from a reservoir in which the air is com-
pressed by a pump connected with the erank-
shaft, said pump being represented in Fig. 4
at 46 and the reservoir of compressed air be-
Ing represented at 47 in said figure.

In Fig. 3 I have represented the produc-

tion of a movement of continuous rotation
from the expansive eiffect of the disruptive

discharge without the interposition of a re- |

ciprocating piston. In said figure the expan-
sion-chamber 48 is provided with the dis-
charging-bodies 28 29 and their adjusting de-
vices, as described with reference to Fig. 3,
and is furthermore provided with a pair of
inlet-valves 49, opening inwardly, and with a
pair of outlet-valves 50, opening outwardly
into a trunk 51, communicating with a cham-
ber 52, within which is contained a shaft 53,
provided with a series of curved blades or
vanes, as shown at 54. On the passage of the
disruptive discharge the expansion of the air
will close the valves 49 and open the valves
50, thereby admitting a blast of air into the
trunk 51 and chamber 52, which air will strike
the vanes or blades 54, thereby causing the
shaft 53 to revolve. When the expansive ac-
tion has ceased, the valves 50 will close and
the valves 49 will open inwardly, thereby fur-
nishing a fresh charge of air. On a recur-
rence of the disruptive discharge another
blast of air will, as before, strike the vanes or
blades 54, and thus by a series of discharges
a practically-continuous blast of air will act
upon the said vanes and a continuous motion
will be produaced.

- In Fig. 4 I have illustrated the application
of the expansive or rarefying action of the
disruptive discharge for the actuation of a
reaction apparatus. Theconstruction of this

= |

closing the eirenit at that point.

“ber 69 and the uptake, as shown.

745,805

is mounted, by means of a step 56, a revolu-
ble reaction-wheel having the curved chutes
or branches 57, said branches being provided
at their free ends with outwardly-opening
flap-valves 53. Upon the reaction-wheel is
mounted the electric-discharge chamber 59,
communicating with the central or main body
portion of the reaction-wheel, and said cham-
ber 59 is in turn provided with the adjust-
able rods 61 62, terminating in the disruptive-
discharge surfaces 64 65. The chamber 59 1s
provided with an openingadapted to be closed
by the inwardly-opening valve 66, said valve
being of conducting material, so that when
closed it will complete the generator-circuit
through the contacts of terminals 67 68. A
spring 69 normally holds said valve 66 closed,
The appli-
cation of this form of myinvention 18 appar-
ent. To set the apparatus in motion, the
generator-cirenit is completed outside of the
apparatus by any suitable device, thereby
causing a disruptive discharge between the
rounded surfaces 64 65, causing an expansion
of the air in the chamber 59, and driving the
expanded or rarefied airout through the arms
o7, thereby causing the whole apparatus to
revolve in an opposite direction tc that of
the outgoing air. The air driven out by the
action of the high-tension current is supplied
through the valve 66, and the subsequent
closing of said valve will again cause a dis-
ruptive discharge, continuing the previous
operation and enabling the apparatus to re-
volve continuously, the valves 58 ¢closing after
theexpulsionof the air witheach discharge, so
as to prevent the air from retarning and re-
ducing the motion of the wheel. 1t will be
evident, of course, that communications will
be made between the conductors from the
generator and the discharge-chamber of a
kind similar to those for connecting ordinary
electric motors with the generator- wndnetors
by which Lhey are dxwen

In Fig. 5 1 have illustrated the adaptation
of the expansiva effect of the disruptive dis-
charge to the raising or lifting of water or to
the pumping of air. In this form of my in-
vention, 69 represents the disruptive - dis-
charge chamber provided with the discharge
surfaces or bodies 70 71, connected, respec-

ployed, the chamber connecting at its lower
end by a pipe having an inlet-valve 72 with
the reservoir of water or the like and having
an uptake 73. An outlet-valve 74 is located
at the point of connection between the cham-
An auxil-
iary piston-chamber 75 communicates freely
at its lower end with the chamber 69, the
piston-rods 76 extending outwardly to the

outer end of the pivoted arm 77, the other

end of said arm constituting a contact-closer.
When the generator-circuit is closed, a dis-
ruptive discharge willoceur between the sur-
faces 70 71, thereby expanding the air in the

apparatusis as follows: Upon a suitable base | chamber 69, and said expanded air acting

70

75

30

go

95

100

105

110

1.15

- tiveiy,with opposite polesofthe generatorem- -

120

I25

130




_"_"I"

10

20

235

20

35

40

45

50

55

6o

745,805 | 3

upon the surface of the liquid in the c¢ham- ) piston 91 is connected the piston rod or arm
ber 69 will close the valve 72 and force the | 92, hinged at its upper portion to the pivoted

liquid up through the uptake 73, past the
outwardly-opening valve 74. At the same

time the liquid passing into the piston-cham-

ber 75 will lift the piston-rod 76 and break
the contact at 77. After the force of the ex-
pansion of the air has ceased the water pre-
viously driven into the cylinder 75 will fiow
back into the main chamber 69, thereby per-
mitting the piston-rod to fall and reéstablish-
1ng the generator-circuit through the cirenit-
closer 77. In the meantime a new supply of
water will enter the chamber 69 through the
valve 72, and the recurrence of the disrup-
tive discharge, due to the reéstablishment of
the generator-circuit, willact upon said liquid
in like manner as before. It is evident that
this apparatus can be used for pumping air,
the only essential change required being that
the connection or communication between
the piston-chamber 75 and the main chamber
69 will be larger for water than for air, as
will be obvious.

In Fig. 6 1 have illastrated the application
of myinvention toan ordinary form of steam-
engine provided with the nsual piston-rods,
valve-chests, &ec. 78 represents the steam-
cylinder, and 79 the valve-chest, said valve-
chest being provided with an exhaust-pipe
80, communicating with the exhaust-cham-
ber 81. The exhaust-chamber is provided
with the valve 32, properly weighted and
opening inwardly, and is connected by a pipe
83 with an electrie air-pump 84, of a kind
analogous to that heretofore described. A
pipe 85 connects said electric air-pump with
a reservoir 86, constituting a pressure-cham-
ber for the reception of compressed air, said
pressure-chamber communicating by a pipe
87 with the valve-chest of the engine and tak-
ing the place of the steam-supply pipe of an
ordinary steam -engine. The operation of
this modification of my invention is as fol-
lows: The disruptive discharge of high-ten-
sion currents within the electric pump 84 will
expand the air therein and compress it with-
in the reservoir 86, from which it may be led

by the pipe 87 to the valve-chest, as shown.

The exhaust will bs led from the valve-chest
to the exhaust-chamber 81, from which it will
be returned to the electric pump. 1t will be
seen that the action of the electric pump wiil
be to drive the engine by compressed air, as-

sisted by the additional pressure due to the |

exhaust. The valve 52 will allow addiiional
air to enter the exhaust-chamber 84 should

the supply from the engine not be sufficient

to satisfy the demands of the eleciric pump.

In Fig. 71 have illustrated the employment

of the expansive effect of a disruptive dis-
charge to telegraphy and similar uses. In
said figure, 88indicates a piston-chamber pro-
vided with the discharging-bodies 85 90, con-
nected with opposite poles of the high-ten-
sion - current generator, as before.

}

!
|

lever 93, which it is adapted to actuate for
any kind of mechanical work. 94 represernts
a spring connected to.the outer end of the
said lever. When a current is passed through
or between the discharging-surfaces by the
closing of a telegraphic key or any other form
of eircuit-closer, the expansion of the air due
to the disruptive discharge will lift the piston
and itsconnecting-levers, which will be there-
after, at the cessation of the expansiveaction,
returned to their original position by the
spring. |

As ropresented in Fig. 8, instead of em-
ploying the piston 91 and piston-rod 92 I may

! provide the top of thedischarge-chamber with

a thin air-tight cover 95 of convex curvature,
said cover having at its outer edge the groove
96. Under the action of the expanded air
and its contraction the metallic top will un-
dergo a series of pulsations which may be

communicated to the lever 97. Various uses’

of this mechanical arrangement will suggest
themselves.

It will be evident that the number and the
shape of the discharging bodies or surfaces
may be varied to suit special conditions and
uses, as indicated, for instance, in the form
of my invention shown in Fig. 9. The dis-
charging-surfaces may be either round or
pointed in all of the instances illustrated and
heretofore deseribed, although for most pur-
poses it is probable that a rounded contour
will be preferable. 1 may also say that
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wherever it is desired to intensify the effects

produced by the expansion of the dielectric
through which the disruptive discharge takes
place I may in each instance employ said
dielectric in a compressed condition—as, for
instance, compressed air instead of air at the
ordinary atmospheric pressure. |

Having thus described my invention, wha
I claim is— | +

1. In a motor the combination with a gen-
erator or producer of electric currents of high
tension, of discharge-surfaces connected re-
spectively with the opposite poles of said pro-
ducer a confined or inclosed body of air and
a circuit maker and breaker applied to the
circuit of the high-tension current for pro-
ducing a succession of discharges between
the discharge-surfaces substantially as de-
seribed. o

2. In a motor, the combination with a gen-
erator or producer of electric currents of high
tension, of discharge-surfaces connected re-
spectively with the opposite poles of said pro-
dacer, a confined or inclosed body of air, and

a circult maker and breaker for producing a

succession of discharges between the dis-
charge - surfaces, said circuit maker and
breaker being also a circuit-reverser; sub-
stantially as described. |

3. In a motor the combination with a gen-

To the i erator or producer of electric currents of high
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tension of discharge-surfaces connected re- | movement of the motor substantially as de-
spectively with the opposite poles of said pro- | seribed. | 10
ducer a confined or inclosed body of air and In testimony whereof I affix my signature
a circuit maker and breaker applied to the | in presence of two witnesses. |

g circuit of the high-tension current for pro- GEORGE H. ENNIS.

ducing a succession of discharges between Witnesses:
the discharge-surfaces said cirecuit maker and JESSIE D. ENNIS,
breaker being antomatically actuated by the | T. FRANK REARDON.
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