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PaTENT OFFICE.

ISAAC W. HEYSINGER, OF PHILADELPHTIA, PENNSYLVANTA.

ELECTRIC RAILWAY, POWER, AND LIGHTING APPLIANGCE.

SPHCIFICATION {fcrming part of Letters Patent No, 385,413, dated July 3, 1888,

Applieation filed April 21, 1887,

Serial No. 235,584, (No model.)

To all whom it may concern:

Be it known that I, Isasc W. IIEYSINGER,
of Philadelplia,in the conuty of Philadelphia
and State of Pennsylvania, have invented cer-
tain new and useful Improvementsin Electric
Railway, Power, and Lighting Appliances, of
which the following is a full, clear, and exact
description, reference being had to the draw-
ings accompanying and forming a part of this
specification, in which—

Figure 1 is a plan view, greatly shortened
and reduced insize, of my invention as applied
to an electric railway provided with independ-
eng lighting-cirenits, in which a common fuel-
gas-pipe line is shown with suitable branches,
cach supplying an independent gas-engine and
dynamo-electric machine attached thereto at
various points along the line with motive
power, and in which the said engines are
started orstopped by electric connection with
the central station of the system, and in which
an automatic recording apparatus at the said
central station indicates the operation and
movement of each dynamo at any momentand
makes a permanent record of the same, the
engine ¢ and dynamo D*being larger than the
others. Tig.1*is a view of one of the cirenit-
breaking devices detached from the dynamo.
Tig. 1" is o transverse vertical section of an
elevated railway in which my invention is
used. IMig.1°is a view of thesub-cireunit sup-
plied by V° of Fig. 1 applied to a railway in-
stead ol an electric-lighting circuit, the same
being erually adapted for either purpose or

for supplying clectric power for other pur-
poses.  Iig. 2is a modification of TFig. 1, in

which the dynamos of each section of the rail-
way are successively started as the motor-ear
advances and stopped after it has passed. Tig.
3 is a plan view, similar to Fig. 1, in which a
continuons and unbroken line of electrie con-
ductors is employed leading from the central
station, each of said conductors having sup-
plied to it at various points along the line re-
enforcing orindependently-generated currents
of electro-motive energy, said currents gener-
ated by engines and dynamos located at the
points of the line where the earrents are sup-
plied to the same, so that light-weight con-
ducting-leads will suffice and loss of electro-
motive force will be avoided, the said engines
and dynamos being controlled by the move-

ments of the dynamo, or the operator thereof,
at the central station of the line. Xig. 4isa
plan view of o switch showing the advance of
an electric motor-car from the main line to &
branch railway in my invention. Tig. 5isa
side elevation, partially cut away, of a motor-
car and road-bed of a railway illustrating my
invention as applied thereto; and Fig. 6 isan
enlarged plan view of one of my sab-stations
and its connected parts.

The lettering in all the figures is uniform.

My invention consists in providing an elec-
tric supply-service for railway, power, or
lighting purposes in which the conducting-
leads of said service are connected with a cen-
tral station and are provided at various points
of the said conducting leads with independent
generators of electricity and engines for oper-
ating thesame located at the said points where
said independent generators deliver their cur-
rents to the conductors, so as to avoid the ne-
cessity of large and costly current-condueting
leads extending along the line, with their con-
sequent loss of power, due to internal resist-
ance and waste, the said engines and generat-
ing-dynamos of the said service being con-
nected with the said central station or central
stations, so that the same may be started,
stopped, or controlled by an operator at said
central station, and in which the operations
of said engines and dynamos are made kuown
at said central station at any or all times, and
also in providing a service of gas-pipe supply-
ing fuel-gas to the independent engines along
the line, located at points more and more dis-
tant from said central station, said gas-pipe
being provided with branch pipes and gas
holders or reservoirsalong theline for thesup-
ply of said independent engines, the said gas
being turned on or cub off from any or all of
said engines and ignited or extinguished to
set into operation or stop the motion of the
sane and at the same time control the gener-
ating-dynamos worked by said engines, each
of said dynamos supplying & contiguous por-
tion of the line of conducting-leads with elec-
tricity by electric connection with said cen-
tral station, at the will of the engineer or by
the motion of & motor-car along a railway pro-
vided with the above-described appliances;
and also in providing such electric service,
having independent dynamos operating at dis-
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tant points of the line, with a recording appa-
ratus, by means of which the motion and speed
of each dynamo of theservice will be automati-
cally transmitted to the central station and re-
corded thereat for present knowledgeor future
reference; and also to providean electric rail-
way with longitudinally-extended conduct-
ing-leads along the said line of railway, said
leads divided into insulated longitudinal sec-
tions, each of which is provided contiguous to
said section with an independent generating-
dynamo, operated by an independent engine
or other source of power, generating the elee-
tricity for each section of the railway immedi-
ately at or contiguous to such section, so that
the entire line is supplied with electro-motive
force from a series of independent generating
stations and dynamos larger or smaller, as the
grades or traffic of each gection may require,
and located at those parts of the line where
the said electro-motive force is to be used,the
motor-car traversing the line from one section
to another, and ab each section using the io-
dependent supply generated and delivered to
said section by the dynamo contiguous there-
to; and also in providing such engines and

‘dynamos, located at each longitudinally-insu-

lated section of the line, with electrically-op-
erated valves to control the sanie from a cen-
tral station or from sections of theline beyond
the section to be supplied with electro-motive
energy, so that the advance of an electric mo-
tor-car will successively set into operation the
engines and dynamos of one or more sections
in advance and cut out one or more sections
in the rear as the car moves along the track-
way; and also in providing a continuous se-
ries of electric conducting -leads, partially
charged with electricity from a centralstation,
with re-enforcing supplies delivered to said
leads at various and more and more distant
parts of the line to compensate for enery dis-
sipated by defective insulation, internal re-
sistance, or energy drawn off for service else-
where, and in so connecting these independent
sources of supply with the central station that
the operations of each dynamo of the linemay
be known and controlled by an operator at
said central station, or by subordinate opera-
tors at the various sub-stations as directed
from said central station, the various sources
of supply along the line being located at and
generating electricity immediately contiguous
to the points where said supplies are to be
used; and also in the combination of an elee-
tric supply service extending from a central
station, with a fuel-gasserviceextending along
the same, said electric service having a series
of generating-dynamosat different pointsalong
the line to supply electro-motive energy, and
sald fuel-gas service having a line of gas-pipe
with branches supplying fuel to operate gas-
engines in a similar series, each gas-engine
having a generating-dynamo coupled thereto
in pairs, the gas-engine driving the dynamo

and the dynamo generating and supplying
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electricity to one part of the electric service,
either for supplyinglight or power or ¢lectric
energy for other purposes.

This part of my invention also relates to the
specific construction and combination of the
various parts of the same, as will be more fully
hereinafter explained, together with the con-
struction and operation of the electro-mag-
netic valves, current-breaking and recording-
telegraph apparatus, telephone or other con-
nections, and other matters of detail essential
to the most efficient application of my inven-
tion, but not always required in use.

Referring to the drawings, in Fig. 1 isshown
a central station, V, provided with a gas-
engine, d, driven by a supply of fuel-gas sup-
plied by a branch pipe, I, extending from
the main supply-pipe E.

Tuseany of the forms of gas-engines in pab-
lic use or which may be adapted to the pur-
pose; but, for illustration,in Fig. 6 I showa
fuel-gas engine substantially similar to that de-
seribed and illustrated in ‘“Appleton’s Cyclo-
pedia of Applied Mechanics,”” edition of 1880,
pages 633 and 634, to which I refer for a more
specific description, to the erank-shaft of
which the rotating armatures of a large dy-
namo-electric machine are attached and oper-
ated thereby. The conversion of the energy
derived from combustion of fuel-gas, as de-
seribed herein and supplied in the manner
shown into electrical energy at various points
along the line or lines of my electric supply
service and supplying the said electricity to
the electric conductors or leads at such points,
is one of the principal objects of my invention,
whereby the waste due to imperfect insulation
from the transmission of powerful electric eur-
rents along extended lines and the necessity of
excessively large conductors is avoided, the
fuel-gas generated abt distant points being
readily carried along the line without any
waste whatever and at very small expense for
plant, the gas thus transmitted taking the
place of the continuous and easily-dissipated
electric current, the former being converted
into the latter immediately at or near to the
place where the electric current is to be util-
ized in doing work. Hence I nse any form of
engine for converting theenergy of combustion
tion of the said gas into electric energy which
may best serve the purpose in view or be most
convenient for the special objects to be ae-
complished, whether mechanical, chemieal,
thermal, or other equivalent, using the engine
specifically shown in the figures to illusirate
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my invention, but not rigidly confining my- -

self thereto.

Thisgas-engine d drives the dynamo-electric
machine D, which supplies electricity through
the eonduetors ¢ and b to the positive -and

negative leads A and B of a main cireait.

These leads A B extend along the line of rail-
way R R and supply electricity to a motor-car,
C, traveling along the trackway of the same,
having a motor-dynamo connected with the
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leads A and B by current-gathering devices
ec ¢ ¢ as shown. Theleads A B terminate
ab . :
V’, Figs. 1, 2, 8, 6, is a sub-station, which
may be a half-dozen or dozen miles down the
line,andisprovided withagas-reservoir,G’,into
which fuel-gas flows from the pipe E through
the branch ¥, and is preferably prevented from
flowing back by the check-valve 2’ should the
pressure in I become too greatly diminished.
E'" is a branch leading from the reservoir G
to the gas-engine ¢', which supplies power to
the dynamo-electric machine I, and whieh,in

tarn, through the wires «’ 0/, charges with’

electrieity the leads A" B/, which form a con-
tinuation of the leads A B, but are insulated
at @ to make an independent circuit. The
leads A’ B extend to &/, where, in turn, they
terminate. At 'V? another distance of a dozen
miles, more or less, down the line, is a pre-
cisely similar gas-holder, (%, connecting pipe
EF, valve 2, supply-pipe E¥ gas-engine ¢*, and
operating-dynamo D* said engine ¢ and dy-
namo I)* being larger in size than the others,
which, through the wires '« %, charge the
leads A* B* which form a continuation of A’
B, but from which they are insnlated at «'.

V¥is another sub-station along theline, hav-
ing the same appliances as V' and V* and sup-
plying the leads A® B insulated from A?B*at
«*, and so on as far as the line extends.

It will be observed that the gas-supplying
pipe E extends along the entire line; but this
is not necessary in all cases, as the gas is gen-
erated at the most convenient points along the
line, and may have one or more sources of sup-
ply. Reservoirs are also shown at each sub-
station; bnt these may not be necessary in all
cases, where equal currents can be otherwise
secured. Upon each gas-engine is shown a
governor, vy ¥ 3°, &c., the function of which
is to cutb off the gas from the cylinder of the
engine to a greater or less degree through a
throttle or other valve, so as to insure even
and steady running of the engine and a regu-
lar supply of electricity to the leads from the
generator operated by said engine. The sta-
tions V, V',and V* have electric lights, which
may be are orincandescent, supplied from the
leads of the railway service from the dynamos
of the sections to which they are attached. 1/
is shown lighted, the current being on, and
17 is shown unlighted, the carrent being cut
off, as will be {urther explained. :

L, I/, and I? are lawps connected in series,
the current passing in through 7 from one lamp
to another, and finally out by I’ and back to
the generator 1 at the sub-station V'. The
gas-pipe B branches at the station 'V, and one
branch, T, passes down te the sub-station V7,
which is showu in Fig. 1 as a lighting-station
only, though equally adapted for use for rail-
way purposes, as shown in Fig. 1°, having for
clearness of illustration no railway attached.
The reservoir G'is protected by the check-
valve 2!, and passes a current of fuel-gas
throngh the pipe ' to the gas-engine @',

which actuates the dynamo D*'and sapplies
electric energy to the series of lamps I° 17 L%
The sub-station V® derives its fuel - gas sup-
ply from the pipe E through the branch
E°, which transmits the same, without the
intervention of a reservoir, to the gas-en-
gine d’, which drives the generating-dynamo
D% and supplies electricity to the cirenit ¢ 2,
and lights the lamps L° 1° 1’ of said circuit,
which are shown asarranged parallel, and not
in series. The lamps of V*'and V® may be
either are or incandescent, and placed for
street, factory, or house lighting.

In Fig.1 the lamps of V®are shown lighted
and of V* unlighted. It will be seen thatb in
the figure all the sub-stations draw their fuel-
gas from the same plant; but this need not be
so in all eases, nor need gascous fuel be used,
as other sources of power may be employed;
but T prefer to use gas as being very cheaply
made, easily transported, without expense
after first cost of plaut has been incurred, and
especially adapted for use where natural gas
is accessible. Fuel-gas composed of the light
hydroearbons and hydrogen, with or without
an admixture of earbonic oxide, is now very
cheaply produced in unlimited guantity and
with an inexpensive plant, and ‘can be easily
driven through pipes for long distances.

The cost of a four-inch iron pipe for use with
my system need not bemore than twelve hun-
dred dollars per mile, which is trifling com-
pared with thre cest of rails and other appli-
ances of an ordinary railroad, or with heavy
copper conducting-leads, expensive to make
and unite wich perfect jointsat theirends, with-
outbuckling from change of temperature, when
of a diameter of two, three, or more inches

“which would be required for a large working:-

plant, and the loss of electricity upon long
lines charged from a central station, so that
the advantages of my present invention will be
apparent.

It is also known that gas burned for illami-
nation greatly preponderatesin the heat-rays,
whieh yieldno lightover thelight giving rays,
while the reverse isthe case with electriclights,
so that o very great economy is obtained by
burning common illuminating-gas to drive an
engine, which in turnoperates an electric gen-
erator to furnish the light, and much more
when a low-priced fuel-gas is used, not costing
more than twenty-five cents per thousand feet,
and in many cases much less. Natural gasean
be delivered sixty milesin pipesatacostof not
more thau five or six cents per thousand cubic
feet.

To drive the gas through the pipes, T use
rotary blowers or other mechanical means,
when the pressure is not sufficient to cause it
to flow by its own pressure, and I use such
regulating devices at thedifferent reservoirs of
thelineaswill preventexcessive pressurethere-
in, such as cut-off valves, like 2, controlled by

springs or other well-known means in nse for

like purposes—suchas gas-regulators. When
the blowing apparatus is insufficient at one
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part of the line to drive the gas through the
pipe in sufficient volume, I use supplemental
blowers E” at various sub-stations, driven by
the engines thereat, so that the current of gas
is passed along at any pressure and in any
quantity desired.

The engines and dynamos at the different
sub-stations may be operated independently
by persons in chargeof said stations by means
of a time-table or a telegraph or telephone
connection with each of said sub-stations from
the central station of the line; but I prefer to
use the mechanism shown in Fig. 1, which is
under control of a single mind and hand, and
which operates all the engines of thelinefrom
a single station thereof. As shown in Fig.1,
from the central station, V, there radiatelines
of telegraph-wire to various parts of the line,
communicating with each of the sub-statious.
These wires may be charged for use by a bat-
tery; but I prefer connecting them with the
dynamo D, which thus supplies electricity to
all the wires of the system when said dynamo
is in operation. The hand-cock eturnsonthe
gas from the supply-pipe E" to the cylinder of
the gas-engine d, which being ignited in said
cylinder, as in gas-engines generally, the en-
gine is set in motion and by its piston-rodand
crank-connection rotates the large dynamo-
electric generator attached to the crank of the
engine, provided with wire bobbins rotating
against the faces of electro- magnets fixed
around the cireumference in the manner well
known in practice. Of course any other form
of dynamo may be used, and in Tig. 1, at V*
and V?, other kinds are shown inuse. When
the engine d is started and the valve or cock e
remains open, the governor y, driven by a belt
from the crank-shaft through a bell-crank con-
nection, operates a throttle in the gas-supply
pipe E”to keeptheengineat aregular and uni-
form speed of rotation, consuming more gas
as the pull of the dynamo becomes greater and
less as the resistance diminishes.

For the main eircuit of my dynamos I pre-
fer to use the shunt system, which reacts upon
the dynamo to vary the power according to
the demands of the serviee, and I couple my
dynamosso that polaritiesshall not be reversed
by crowding the excessive current of one dy-
namo upon the diminished current of another
in the same circuit, when I use more than one
dynamo in a single circuit; but ordinarily I
provide anindependent closed circuit for each
individual dynamo, increasing the size and
power of the engine and generator according
to the length, resistance, and other require-
ments of each sub-eireuit of the system. The
dynamo D being now in operation, the leads
A and B and the telegraph-wires leading to ¢,
T, T*, &ec., are all charged. T T T% T T
are circuit-changing keys, having a connec-
tion at the side nearest the dynamo with wires
proceeding therefrom, and al the outer side
with a single wire, T?T° T, or with one or
the other of a pair of wires, TT" T* T*, and
so constructed that any wire may be thrown

into or out of cirenit.  The circnit-changers
or switches T* T*, &c., may be of any form
desired, and are operated by a push-button or
lever. The wires are sufficiently large to carry
a current to operate electro-magnets control-
ling valves for the engines of the line, or to
operate actuating mechanism for such valves.
One of these wires, T* T%, or one pairof wires,
T T*® T" T", extends to each sub station of the
line. In the case of single wires they termi-
nate in the coils of an electro-magnet extend-
ing laterally from the gas supply pipe E* or
E" of the engines & d*, and opposite the poles
of said electro-magnet is an armature of soft
iron supporting a transversely-slotted stem-
valve which slides through the gas-pipe and
turns on or turns off the gas from the engine.
To the farther end of this sliding stem-valve,
projecting from the side of the pipe, is a cross-
head, which sapports the pressure of a coiled
spring surrounding thestem ¢ or ¢* and abut-
ting against the side of the pipe. When the
switeh T* or T is turned, as shown in Fig. 1,
the current of electricity will be cat off from
the wire T? or T% and the coiled spring e or
e" will hold the sliding valve ¢' or ¢' in such
position that the vent is closed; bub if the
switch be tarned to make contact with the
wire a current will passalongthe same through
the coils of the electro-magnet, which will at-
tract its armature and draw the stem-valve
through its transverse channel in the gas-pipe,
bringing its slot into apposition with the bore
of the pipe, and the gas will flow to the en-
gine, forced forward by the pressure of the
holder, when one is used, as at C!, but if none
be used, as at V?, then by the pressure in the
supply-pipe. The wire passes on from the
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coils of the electro-magnet to enter the com-

bustion-chamber of the gas-engine, where it
terminates in a small platinum wire, S, which
by its resistance becomes intensely heated and
ignites the mixture of air and gas, which by
its expansion drives the engine. So long as
the current is on the wire the armature will
be drawn up to the electro-magnet and the
platinum wiré be incandescent; but when the
carrent is tuarned off by the switch the spring
will draw back the armature and close the
vent, thus cutting off the gas, stopping the en-
gine and its dynamo, and cooling the plati-
num wire. Instead of the latter a spark may
be used, and other means of ignition may be
employed. After passing through the plati-
num wire the current may be grounded or re-
turned by a negative wire. T*, T*, and T*
only differ from the others in that a pair of
wires is used to carry the current alternately,
and that two opposite electro-magnets are em-
ployed having the gas-feed pipe between said
armatures, which are attached to the opposite
ends of the stem-valves ¢ ¢ ¢*, so that the cur-
rent on one wire will attract one armature and

open the valve and on the other wire will
attract the opposite armature and close the

same.
For certain purposes, where a neutral state
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is maintained between turning the current on
one wire and turning it on the other, as in the
passage of & motor-car over a part of the road
not in connection with either, but in which
the engine is to continue to run, T use double
wires, one connected with asection of road in
rear and the other with a section of road in
advance, so that the approach of a train will
prepare the section ahead, and its passage onto
a new section will stop the dynamo and en-
gine in its rear. The attachments above de-
seribed are applied to all the sub-stations of
the system, and an inspection of Fig. 1 will
show that the eurrent is on 'V, V', V¥ and V?,
but not on V* or V¥, It is often necessary to
have the lamps of one part of a circuit lighted
or extinguished before the others, and this I
accomplish by the wire T% The switch T%
turns the current on or off the wire T', which
terminates in the coils of an electro-magnet,
M?*, which has a soft-iron armature attached
to a hinged or sliding piece connected at one
end with the cirenit and at the other de-
tachable therefrom. A coiled spring, M,
holds the contact-piece, ordinarily, so as to cat
out the eircuit of lamps 17 or of the electric
railway (" 1", Fig. 1. When the switeh T% is
turned as shown in Fig. 1, it will be seen that
the spring H* holds the contact piece so asto
close the circuit with thelamps L’ but cutout
Lior I I' of therailway, Fig. 1°.  The switch
T, being turned, sends a current through T,
the magnet M* is polarized, the armature at-
tracted, and contact is made with the cireuit
"7, and the lamps I/ are lighted, or the cur-
rent in Fig. 1° seut into the conductors 1 "
of a diverging line of raiiway. With this ex-
planation other applications will be obvious.

In ¥ig. 1 the lamps of V* are are lights, ar-
ranged in series, and of V? incandescent lamps
parallel. The sub-stations may be at one end
of each circuit, or midway, as shown in the
cireuit of V*, and for reduction in size of leads
fromshortenedlengthsthisarrangementispref-
erable, especially on railway-lines. I donot,
also, always supply a single circuit from one
dynamo, but sometimes place the sub-stations
at the junections of insulated sections and di-
vide these insulated sections, if desired, into
smaller sections, insulated longitudinally from
each other, and shift the current from one to
the other, as shown at V?, Tig. 1.

Tu this case T use a single dynamo and gas-
engine for several of such sub-sections, con-
nected as described, and when it is desired to
use the electricity thnsgenerated immediately
at such stations as to supply storage or see-
ondary batteries, or for other purposes, I do
not, as shown at V* and V? Fig. 1, use the
continuous leads A’ B', &c., but deliver my
electricity into such secondary batteries or
use it for lighting or other purposes, as de-
sired. 'While all the sub-stations of the sys-
tem are thus controlled from the central sta-
tion, it is desirable, for perfect working of all
the distant parts, to know precisely how all the
dynamos are operating at any moment, and T

accomplish thisin the following manner: From
the extreme sub-station to the central station
is extended a telegraph-wire tapping all the
intermediate stations; or separate wires ex-
tending from the central station to any of the
sub-stations may be used, if desired.

In Fig. 1 the line U, T, U, U?, U4, and U?
is composed of wires extending from one sub-
station to the other, andso on back to the een-
tral station, the wire being charged from a bat-
tery, or preferably from the dynamo D. The
ends of these wires U U, &ec., are in contach
except when broken by the revolution of the
shafts of the engines at each sub-station; and
near the central station, upon the wire, is a
Morse recording-telegraph instrament, with
clock-work or other means of moving a paper

strip or ribbon under the indenting-point of ¢

the armature of the electro-magnet, which
malkes the record thereupon; but in this in-
strument the record is made by the pressure
of the retracting-spring of the armature when
the cireuit is broken instead of when closed.

In Fig. 1* is shown the circuit-breaking de-
vices which I use at each snb-station. D" is
a shaft preferably rotated by the erank-shaft
of the engine or dynamo D’ or D? and has a
worm-gear which actuates a spur-wheel, D",
as shown, the latter rotating in the direction
of the arrow. TUpon the face of D" is a ring
with one, two, or more teeth, D™, of any shape
desired. Against this ring and teeth D™ en-
gages the point of a lever, U, carrying at its
rear end a contact-pieee, UY, to whieh is at-
tached the wire U’, extending forward to the
next sub-station. The contact-piece U™ vests
normally against the conducting-block U¥, to
which is attached the wire U, extending back
to the telegraph-instrument ¢ and the central
station. The lever U"is held in place by the
traction-spring U'. Asthedynamo D’ rotates
upon the shaft of @', and the spur-wheel D"
revolves at each revolution, the teeth U™ will
engage successively with the end of the lever
U", and the circuit will be broken three times
in rapid succession, but will remain closed
during the remainder of the revolution of D,
At the same time the recording-instrament ¢
will makethreeindentations in the paper strip
and three audible sounds, and then will travel
silenfly for a time.

If an apparatus like U™ be used on the other
dynamos in the eircuit, but having the teeth
U different in number or differently arranged,
then the breaks of the eircuit will be all re-
corded upon the same paper strip in saceces-
sion, and each individual dynamo will make
its own distinguishing mark and sound, and
therate of each engine’s rotation will be known
ab any moment. Of course there will he a

likelihood, if many dynamos are in the same
circuit, of overlapping of the records; but as
the intervals are very large compared with the
moment required for the record of each, the
spaces usually being a minute apart (more or
less) for each station, the interference will not
be much, and with a little practice they can
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beread even if somewhat overlapped occasion-
ally. .
Of course a different recording-instrument

-may be used to accomplish the same object,

and indeed a telegraph or telephone may suf-
fice; but that requires the presenee of an op-
crator at each sub-station at all times, while
with sueh apparatus as I deseribe, the track-
walkker who may have charge of that part of
the line can pursue hisother occupation with-
out interference if upon a railway, or the oiler
and Jamp-inspeetor of a lighting service may
be equally employed elsewhere. The paper

strip is shown in Fig. 2 partially unrolled with

the distinguishing records £ ¢" ™ of three dy-
namos. Where the sub-stations are very nu-
merous, two or more independent wires and
twoormore recording-instruments may be em-
ployed for the same system.

In Fig. 1" an elevated railway embodying
my invention is shown in eross section.

J® are the sleepers or cross-ties which sup-
port the rails. R R, and beneath which cross-
ties'extends the gas-pipe E,which is shown em-
bedded in a wooden trough,J’, filled with pitch,
J? in which are carried the wires 7 7, for elec-
triclighting, m m' T T", for opening the valves,
asshown in Fig. 2, T* asshown in Fig. 1, and
the record-wires U of Tigs. 1, 2, and 3, and
certain telephone or telegraph wires J° J% for
convenience, which the conduit or trough J’
affords. Thedotted outline E showsa branch
pipe carrying gas from the main pipe E to a
sub-station, and m’ m’ (shown in dotted lines)
are branch wires to the same.

J® is a lid by which access is had between
the cross-ties J° to the trough J" and its con-
tained pipes and wires. ,

A and B are the current-conducting leads
against which the current-gathering devices
of a motor-car upon the rails R R move, and
from which their electro-motive energy is de-
rived. Theseleads A B aresupplied from the

central station, and the pipe E furnishes the

fuel-gas to drive the supplying-engines for the
next succeeding section.

J? is the longitudinal slot through which the
current-gathering bars of the motor-car reach
the leads A B, and J J are protecting hoods or
covers over the same, forming a sort of con-
duit along the roadway. Wires for electric
lighting are drawn off from A and returned to
B at any point upon the line or at any sub-
station thereof, and I also light my moving
cars with electricity in the same manner. R’
shows the substructure of the same.

In Fig. 2 the system as shown in Fig. 1 is
slightly modified to suit special requirements
in railways,should such be required. Thesub-
stations, engines, dynamos, and recording ap-
paratus are the same, the modifications relat-

.ing to the introdunction of appliances whereby

a moving motor-car will set in operation the

‘engine and dynamo at the sub-station in ad-

vanceand cut out the onein rear agit advaneces,
whereby greater economy is secured, as no
consumption of fuel or wear of machinery is

incurred, except upon the sections immedi-

ately in nse. The wires shown in Fig. 1 ex-
tended from the central station, V, to the
electro-magnets at each engine enable the op-
erator at said central station to control these
engines therefrom whenever desired. The en-
gine of the central station, d, and its dynamo
D are controlled by the hand-cock e, as al-
ready described. ‘

The sub-stations V'V? V? are operated as
follows: Upon the lead A, charged by the dy-
namo D, is a slight deflection, ', in which
isplaced the terminal contact-piece of the wire
T, Fig. 2, so that the current-gatherer ¢ at
one end of the traveling car C will come in
contact with it, while the other current-gath-
erer,c', on the same side of the car, is in con-
tact with the lead A. A current will pass
through the wire T, coils of electro-magnet M’,
platinum wire or sparking device S, and back
through m to the negative lead B, and the en-
gine ¢’ will be set in motion. In this case I
prefer to use to ignite the gas a gas-jet from E"
in the combustion-ehamber of the engine d.
By the time the car C has passed from 2 to
x, which is the commencement of the insu-
lated sectional leads A’ B/, the dynamo D’ will
be running at full speed. The car passes
along A’ B/, the motor actuated by the electro-
motive energy transmitted thereby. When
the said car has passed over the interspsace a’
and onto the leads A* B so that the current
of D’ is no longer required, a similar deflection
of A?and insertion of contact-piece of the wire
T, in contact with the current-gatherer of ¢,
will send back a current through T to the
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electro-magnet M', causing it to attraet its °

armature and ciose the valve of EY, thus stop-
ping the engine; but before reaching «’ the car
C will have encountered, through its current-
gatherer ¢, the terminal contact-piece of T” at
the deflection #", and a current sent forward
over the wire T will cause the electro-magnet
M?to attract its armature, and so open the gas-
valve of B, As there are no springs on the
electro-magnets or their armatures, the slide-
valve will remain wherever placed until drawn
in an opposite direction by an electric current
passing through the coils of the opposite mag-
net. It willnow be seen that the advancingcar,
as it were, prepares its own way and uses no
power except what isrequired at the part of the
road where the train may chance to be, and
also that the source of power of each car or
trainisindependent of all others upon the line,
the sections being permanently insulated from
each other. When cars are required to raun

alternately in opposite directions it is a.sim-’

ple matter to duplicate the feed-pipes E" E*
E® and provide each with a different set of
electro-magnets and valves operated through
wires connected with the sections in areverse
way to that shown and described. In-this case
the contacts of the wires T T", &ec., would be
set a little higher or lower than the contacts
of the reverse set, so that the reversal of the
car or a lever thereupon will throw in-one or
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the other sef, as is well known in signaling de-
vices of various kinds. As the reverse wires
are precisely similar, to avoid complicatienin
the drawings they are omitted from the fig-
ures. Whilethesignal, recording,and switch-
ing wires are shown in the figures outside the
leads, in practice I carry them alongside the
leads of the line, and preferably inclosed in 2
trough with the gas-pipe E, as shown in Fig.
1° or alongside the same. The gas pipes and
holders of Fig. 2 are the same as those shown
in Fig. 1, and blowers E*, Fig. 3, reservoirs G’
G? G, or the pressure of the gas in the pipes
is used to insure the flow of the same, as may
be preferred, and in certain cases I dispense
with gas and use water power or steam power
to drive my dynamos, as may, forspecial pur-
poses, be preferred; but I prefer to use the
mechanismshown for thereasonshereinstated.

In Fig. 3 Ishow another modification,in cer-
tain respects, of T'ig. 1. Asshown in Fig. 3,
the electric conducting-leads A B are eontin-
uous along the line, not being divided intoin-
sulated longitudinal sections, as in Figs. 1 and
2. The sub stations V' V2V are similar to
those shown in the other figures, the gas sup-
plying main Ii having branch pipes to feed the
gas-engines,which drive the dynamos conpled
thereto, just as in Figs. 1 and 2. The re-
cording apparatus U U’ U ¢ is also similar.
The object of using these separately-driven dy-
namos along the line may be illustrated as fol-
lows: If at the eentral station, V, the dynamo
D supply to the leads A B,when said ieadsare
incircuit, a quantity of electricity, represented
by, say, two hundred horse-power, and the
leads are, say, two inches in sectional diame-
ter, owing to the internal resistance of the con-
ductors and the dissipation of energy ineident
to long leads, the available electricity at, say,
twenty miles from V will have run down to
one hundred horse-power, the leads from V to
V' gradually growing weaker, the supply at
V remaining the same. If, now, at V' a simi-
lar eharge of two hundred horse-power be in-
troduced, it will flow backward toward V,
banking up the current, so to speak, and mak-
ing a center of fluxion of the cuarrent, or bal-
ancing-point, between V' and V, varying as a
moving motor-car, deriving its electro-motive
energy from A, passes from V to V’, and so
on for the other sub-stations of the line. The
leads will thus be supplied at suitable inter-
vals with & re-enforcement of carrent precisely
as a tube, flowing with water under pressure,
and which gradnally diminishes in ecwrrent
from friction and resistance, would act if sup-
plied with re-enforeing currents along theline
derived from outside sources, or as the rotary
blowers 1%% which I apply to my gas-pipe ab
various points, as above desecribed, to speed
up the retarded current of gas in the main I,
The size of the leads A B, thus re-enforced,
may be very largely diminished, the length be-
ing relatively shortened for each supply-cur-
rent, and an equalized potential be supplied
to all parts of the line. To start the differ-

ent gas-engines or sources of power along the
line, I use the wires T T" T° extending {rom
the central station, V, to the different sub-sta-
tions V/ V2 V% and connected thereat with the
coils of clectro-magnets M D' MY, as in the
other figures, 1 and 9, and I provide the wires
T T T with keys T® T% T%, as hereinabove
described.

T also prefer to use a burning gas jet in the

combustion-chamber of each engine to light
the gas supplicd thereto, and I use this fea-
ture, when preferred, in the forms shown 1o
Figs. 1,2,and 9. When not in use, the wires
T T 1 may be utilized for other purposes.
The recording apparatus U U’ ¢ is also shown
in Fig. 8. As the dynamos D, D', D* and D’
are all upon the same cireuit in ¥ig. 3, they
must be so connected with the leads A B that
the current of onc dynamo, when.in excess,
may not reverse ene or more of the adjacent
dypamos, which may be done by means well
known, though the distances apart of these
dynamos will greatly diminish the available
current from the others by resistance, so that
no such danger will be incurred as from dy-
pamos upon the same circuit and near each
other. TFor certain purposes the construction
shown in Fig. 3 may be especially adapted;
but I prefer, ordinarily, the sectional system
shown in Figs. 1 and 2. ]
I also vary the construction to suit varions
requirements without departing from the prin-
ciples of my invention. In Figs.2and 31do
not show the rails of my electric railway, for
the sake of simplicity in the drawings; bub
they are applicable there as well as in Figs. 1
and 17,

In Fig. 4 my system is shown as used for
switches where it is necessary for trains to
pass each other at a turn-ont, or to be deflected
to a siding or to a diverging railway. R R
show the trackway of an electric railway-line
having a switch at R? and R’ R represent the
diverging line. The leads A B supply elec-
tricity to the car €, having a pair of current-
gathering devices attached to thesaid ear and
connected by a sliding contact with A Bto con-
vey the current frowm the leads to the motor.

D’ represents a dynamo driven by a gas-en-
gine, &, deriving its power from the combus-
tion of fuel-gas supplied from the gas-pipe K
to the holder G/, and from thence through the
pipe E" to the engine d. The electro magnet
M tarns on or off the gas, as described herein-
above in conunection with Figs. 1, 2, and 3.
The electro-motive energy is supplied to the
leads A D from the brushes of the armature
through the short conductors ' . T oper-
ates theelectro magnet M, and U is the record-
ing-wire,connected at ¢ with the rotating axis
of the dynamo D'. The main leads A B are
connected with the diverging leads A’ B
through the conductors A¥ B A", earried out
of the pathway of C fron one end of the broken
lead to its opposite connection.

The special construction shown in Figs. 4
and b outside the parts necessary to be shown
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to illastrate my pieseitt supply-service sys-
tem form no part of the subject-matter of my
present application, but are included in other
applications now pending.

In Fig. 4 the lead B is made continuous for
the main line, the current-gathering devices
merely leaving it as the car diverges, connec-
tion with B of the side line being secured
through the deflected conductor B®.

In Fig. 5 is shown the car, in side elevation,
partially broken away, showing also the road-
bed. The car C’' may be of the ordinary form,
having windows along the sides, seats within,
and at the forward end a compartment for the
motor-dynamo, in which the engineer who op-
crates the same is placed. - )

It will be seen that wy invention as herei
shown and described is equally applicable to
railways for.the streets of cities or towns, for
elevated railways extending along above the
streets, for underground railways, and also
for extended railways connecting distant parts
of the country, whether, as I prefer, supplied
through extended leads along the railway-
lines and sliding contaets upon the motor-ecar
or by storage-batteries carried upon the said
motor-car forsupplying electro-motive energy
thercto, said storage-batteries supplied with
electricity by the generating-dynamos at the
various sub-stations of the line, said dynamos

operated by the gas engines of the parallel gas--

supply system, as described.

It is also especially useful for tramways in
mines, traction of canal-boats, and for many
other purposes; also, that the means of sup-
plying electric power are equally welladapted
for arc or incandescent lights, or for running
light machinery, and for public or private
service in streets, squares, factories, stores,
houses, or elsewhere.

I do not confine myself to the methods sef
forth in detail in this specification, but com-
bine the several features of my invention in
various ways and to best accomplish the ob-

45 jeet in view, and I variously modify the ap-
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plication thereof and the means used without
departing from the principles of my invention,
as herein shown, described, and claimed.

Having now described my invention, what I
claim, and desire to secure by Letters Patent,
is-—

1. In an electric supply service, a series of
condueting-leads extended from a central sta-
tion and divided into two or more longitudi-
naily-insulated sections forming independent
cireuits, in combinaftion with a series of inde-
pendent generating-dynamos, each dynamo
contiguous to and supplying one of said see-
tions, and a series of driving-engines, cach
contiguous to and operating one of said dyna-
mos, each of said driving-engines operated by
a source of power independent of and not de-
rived from said central station, together with
a series of electric conducting-wires connect-
ing each of said sub-circuits with said central
station, substantially as and for the purposes
described.

385,413

2. The Ilongitudinally-insulated electric
leads A B, A’ B, A*B*, A" B, i7", ¥ I°, extended
along the lines of an electric supply system
to form a series of more and more distant sub-
circuits, in combination with a parallel series
of independent generating-dynamos, each
adapted to supply electricity to one of said
sub-cireuits, and a series of fuel-gas engines,

70
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operated by the combustion of fuel-gas mixed -

with atmospherie air, each of said engines
provided with a combustion-chamber and an
incandescent igniter, S, adapted to cause said
mixed gases to combine with heat and expan:
sion and operate the piston of said engine,
and each conneeted with and operating one of
said dynamos, together with a line of closed
fuel-gas-sapply pipesextended along said sup-
ply system and provided with branch pipes

&o

supplying fuel-gas to each of said engines,

substantially as described.

3. The compound fuel-gas and electric rail-
way, consisting of a trackway and an electric
supply-plant having aseries of longitudinally-
insulated conducting-leadsextended along said
trackway and adapted to supply electricity to
an electric motor-car in contact therewith, in

combination with a generating-dynamo con- -

tignous to and supplying each of said sub-
circuits, and a fuel-gas power-supplying serv-
ice, parallel with said electric service, con-
sisting of a line of fuel-gas mains extended
along the lines of said conducting-leads, con-
veying a current of combustible gas with a
pressure less than that required to operate
said power-supplying device, said gasadapted
to be mixed with atmospheric air to produce
motive power by the combustion and expan-
sion thereof, and a series of fuel-gas engines,
each provided with a chamber for the com-
bustible admixture of said fuel-gas, with a

suifable proportion of atmospherie air sup-.

plied from the atmosphere at said station, and
means for igniting said mixture in said en-
gine, each coupled to and operating one of said
dynamos, said engines supplied with said fuel-
gas to furnish motive power for the same,
substantially as described.

4. In combination with a central electric
supply-service station having a generabing-
dynamo and a source of motive power to op-
erate the same, and a series of longitudinally-
insulated and independently-supplied electrie
conducting-leads extended therefrom to sup-
ply more and more distant parts, said insu-
lated conducting-leads forming independent
sub-cireuits, a series of independent generat-
ing-dynamos contigunous to said sub-circuits
and supplying electricity thereto, and a series
of independent sources of motive power op-
erating said dynamos, together with a series
of electric conducting-wires independent of
said insulated sub-circuits and extended from
said sources of motive power along said lines
of conducting-leads and operating through
electro-magnets contignous to said sources of
power to set in operation or stop the motion
of said generating-dynamo as a carrent of elec-
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tricity is sent throungh said electrie wires or
the same are pub ont of cirenit, substantially
as described.

b. In an clectric supply service, in combi-
nation with the eentral station, V, the sub-sta-
tions V/ V2 V¥ V* V% generating-dynamos D’
D* D’ D* D, and independent driving-engines
& P& a @, located ab said sub-stations, valves
¢ ¢ ¢ et o, operated by electro-magnets M MY,
M DY, M MY, &e., arranged in pairs on op-
posite sides of said valves, said magnets M M’
M?, &e., operating to opensaid valves by act-
ing upon armatures conneeted therewith, and
said opposite magnets, 31 M" M", &e., oper-
ating to close said valves by like means, the
coils of said magnets charged through inde-
pendent conducting-wires T 1%, T/ T T T
&e., or their equivalents, extended along said
supply service and provided with terminal
electric contacts to turn on an electric current
or cut the same off from said electro-magnets
and opeun or close the supply-valves of said
engines, substantially as described.

6. In an clectric supply service for railway
purposes, having a continuous trackway and
electric condueting-leads divided into a series
of longitudinally-insulated sections, in combi-
nation with a generabing-dynamo and a source
of motive pewer contiguous to each of said sec-
tions, and a motor-car moving upon said track-
way in electric contact with said leads, the in-
dependent electric conducting-wires extended
from the said source of metive power in oppo-
site directions along the lines of other sections
not opcrated thereby, adapted to be pubin eir-
cuit by terminal contacts operated by the pas-
sage of the motor-car along other sections of
said railway, said wires connected with elec-
tro-magnets and an armature controlling the
supply-valveof saidsource of power,the whole
so construneted that said motor-car, advancing
upon a different section and operated by elec-
tricity generated by a different dynamo and
driving-engine, will make contaet upon one of
said wires and start the engine and dynamo
upon & sectien in advance, and when said car
has passed beyond said section will insert the
opposite contact and send back a ecurrent
through the opposite wire to reversesaid valve
and stop said engine and dynamo, and so on
suceessively, substantially as described.

7. In combination with the generating-dy-
namos I’ ¥ I D' I, located at various dis-
tant parts ol an electriesupply serviee, onc or
more independent electric condueting-wires
extended {rom a central station to each of said
generating-dynamos, said wires provided with
detachable contactsoperated by a moving part
of each of said dynamos and adapted to make
or break the circuit in said wires. at definite
intervals relatively to the operation of said
dynames, together with a recording or sound-
ing apparatus in the cireuit of said wire or
wires ab said central station, the whole con-
structed to operate subsbtantially as and for
the purposes herein shown and deseribed.

8. In combination with the generating-dy-

namos D' D? D* D* D, located at different dis-
tant points along the longitudinally-extended
conducting-leads of an electric supply plant,
the electricwires U U’ U* UP U, having breaks
e ab sald dynamos held in detachable
contact with each other normally, so that a
carrent will traverse the whole line U T
each of said dynamos provided with a cireuit-
breaker adapted to break the circuitin the
wire U U* in a manner peculiar to itself while
said dynamo is in motion, the whole so con-
structed that at each revolution of the arma-
ture of each dynamo mechanism conneeted
therewith will be operated, and at regular in-
tervals proportioned to the specd of said dy-
namo a record will be sent along said wire U
U* to a recording-instrument, ¢ in contact
therewith, and a characteristic record will in-
dicate the speed of each dynamo of the series,
substantially as deseribed.

9. Incombination with the independent gen-
erating-dynamos D' D* ¥ &e., of an electric
supply service, the electrically-charged wire
U UY, having detachable contacts at each dy-
namo of said service held in eontact with a ro-
tating part, D", connected with said dynamos
by springs and adapted to be instantaneously
separated and closed at short intervals by a
suitable circuit-breaker, with a number of
rapid interruptions of current of greater or
less number or length peculiar to each dynamo
of the series, and the recording apparatus ¢,
provided with a marking-peintto mark astrip
of paper passing under the same, the whole
8o constructed thab each break of the wire U
U will cause the said point to mark upon the
said strip a permanent record of the opera-
tion of each of said generating-dynamos ab al-
ternating intervals, substantially as and for
the purposes described.

10. In combination with the rotating partof
a dynamo-electric generator, the gear DV D',
electrically-charged wire U',attached tospring-
lever U" U'" and in electric contact with block
U™ of wire U, the toothed projections U® as
one part of the circle D, having a definite size
and spaces for each apparatus ¢ ¢* ¢, so con-
structed that the rotation of said dynamo will
cause the gear D D' to rotate at a relatively-
adjusted speed, the teeth U™ to engage rap-
idly and suceessively at one part of the rota-
tion of D' with the free end of the lever U®
and break the circuit in the wire U U’ oneeor

oftencr, in acharacteristic manner, for each dy-

namo, substantially as and for the pnrposes
deseribed.

11. In an electric supply service, in combi-
nation with acentralstation,V, and oneor more
generating sub-stations, V°, supplying smaller
cirveuits, ## ' 1" ', for speeial distribution of
electricity, said sub-stations ab distant points
along the lines of said electric service, the elec-
tric key T% ab said central station, and wire
T*, conneeted with the eoils of an eleciro-mag-
net ab said distant sub-cireuit, together with a
circuit-breaker, M*, connected with the arma-
ture of said electro-magnet, operating to insert
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or eubt outb said smaller circuit or circuits as
said keyisoperated,substantially as described.
12. A gas-main extended along the lines of
an electric supply service supplying fuel-gas
under pressure to a series of gas-engines lo-
cated at various distant parts thereof, said en-
gines coupled to and operating a similar series
of generating-dynamos along the same, in com-
bination with one or more gas-blowers oper-
ated therebyand connected with said gas-main,
said blowers operating to force the said gas
along thesame undersuitable pressure adapted
to convey the said gas to and supply the next
succeeding engine or engines of the series, sub-
stantially as and for the purposes described.
13. The fuel - gas supply-main E, branch
pipes B E? B, gas-reservoirs G G* G*, check-
valves #' &, &e., and supply-pipes E" E* EY,
leading from said reservoirs and supplying

combustible gas to theengines d d* @', located-

at various points along the line of gas-supply,
in combination with a series of said engines,
d & & d', operated by the combustion of a
mixture of atmosphericair or other gases with
the fuel-gas of said main E, said engines
coupled to and driving the series of generating
electric dynamos D’ D* D* D, substautially as
and for the purposes described.

14. In an electric railway having a central
station, V, and a series of independent sub-
stations, V/ V* V3 and the independent sub-
circuits A’ B’y A? B, A’B’, extended along the
lines of said railway, the fuel-gas main B, par-
allel therewith and supplying combustible gas
to a series of driving-engines, &' d* &, for op-
erating the same, in combination with a series
of generating-dynamos coupled to and oper-
ated by said engines, and each dynamo sup-
plying electricity to one of said sub cireuits,
together with a series of opposite electric wires
extended from said sub-stations along said
railway and provided with terminal contacts
operated to make or break ecircuift in said
wires, and electro-magnets and armatures
connected therewith, operating to contro! the
supply-valves of said engines as an electric
current is sent through said wires and admit
a supply of said gas to the combustion-cham-

- ber of said engines or cut off the sanie, sub-
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stantially as described.

15. A supporting-structure for an electric
railway, consisting of the trackway R R, ex-
tended along the same, having supports J° and
a conduit, J, between said rails R R, and hav-
ing longitudinal slot J* and electric conduet-
ing-leads A B within the same, supported by
and insulated from said conduit, and the fuel-
gas-conveying main E, extended along said
railway, having lateral branch pipes K, ex-
tended laterally from said main K to fuel-gas
engines supplied thereby at various points
along said railway, said gas-engines coupled
to and operating dynamo-electric generating-
machines to supply electricity tosaid conduct-
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ing-leads at various points along said railway,
said leads supplying electro-motive energy to
an electric motor-car traveling along said
trackway, substantially as described.

16. An electric-railway structure consisting
of the trackway R R, supports J° R, electric
conducting-leads A B, and gas-main I, ex-
tended along the same, the longitudinal trough
J7, surrounding said gas-main I, the inter-
spaces J? filled with an insulating substance,
J?, and the electric condueting-wires T U J* 17
m m, contained within said trough, out of con-
tact with said gas-main and insulated by said
substance J*, snbstantially as and for the pur-
poses herein shown and deseribed.

17. In combination with a generating elec-
tric dynamo and a fuel-gas engine contiguous
to and operating the same, a fuel-gas main, E,
extended from a relatively distant source of
supply to said engine and supplying combust-
ible gas to operate the same by its combustion,
together with a valve controlling said supply
of fuel-gas to said engine, said valve opened
and closed by a pair of oppositely-placed elec-
tro-magnets attracting an armature attached
to the same to and fro, each of said opposite
eleetro-magnets provided with one or more
electrie wires extended from a relatively-dis-
tant point to said engine, said wires having
terminal electriec contacts adapted to insert or
cut out the same, and throngh one or the other
electro-magnet operate the said valve to start
or stop the said engine and said dynamo, sub-
stantially as deseribed.

18. In combination with a fuel-gas engine
operated by the combustion of said gas, and a
generating electric dynamo contignous to and
driven by said engine, onecor more electrically-
charged conducting-wires extended from said
engine and dynamo to convey to a distant
point intelligence of the operation of the same,
and one or more electrically-charged conduct-
ing-wires extended from and operating the
supply-valve of gaid engine by electric car-
rents supplied through one or more terminal
contacts, said wires extended to a distant point
from said snpply-station and controlling said
engine therefrom, substantially as and for the
purposes herein shown and deseribed.

19. In combination with one or more fuel-
gas engines and a fuel-gas-supply main con-
veying said gas from a distant source of sup-
ply to said engines, a trough surrounding said
gas-main and containing one or more electric
wires extended along the same, together with
a mass of insulating material in said trough
extended along said main, supporting and in-
sulating said clectric wires, substantially as
and for the purposes described.

ISAAC W. HEYSINGER.

Witnesses:
J. L. HEYSINGER,
M. B. FENNINGER.
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