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AND CHARILES H. MOORE, OF SPRING--

' ELEQTRIC RMLWM.-'
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Applmatmn filed Octobar 20,1396, Berial Wu 609,418,

To aZZ whom Lzﬁ may concermn:
Be it known that I," JorN H. GUEST, a citi-

zen of the United Sta,tes, and a remdent of
Boston, in the county of Suffolk and State of

Massachusetts have invented g certain new

and useful Improved. Electric Railway, of

which the following is a specification.

My invention relates to electric 1*aihmys'_
‘wherein the working conductor from which

the ecar picks up the power-currentis divided

into sections which are automatically con-

nected with the power source as the car moves
along by means of switches controlling the
conneetwns of said sections mdlmdua,lly and
operated by means of electromagnets which
are energized when the car enters a section.
My Inventlon relates in some of its features

to the manner of supplying the actuating-

current for said magnets froma supplemen_t&l
Statlonary generator in contradistinetion to
the main power—wenemtor or to a generator

carried by the car itself.

My invention relates, further, to t-he con-
struction and manner of sealing and protect-
ing the magnetic switches; to the details of

| ,such smtehes whereby they shall not ‘be

30

caused to open their connection until after.

the circuit is fully opened on the working
conductor or rail; to the construction of the
mmn eonmct—rml and the mounting of the

one or more sets of supplemental contact-rails.

used ‘in connection with it; to the construc-

~ tion and operation of the tlolley or contact

35

devices used with the main rail and supple-
mental rail, and to other details of construe-

tion and combination of devices more particn--

larly hereinafter descr 1bed, and then recited

~ in the claims.

- the same.

45

-salne,

" In the accompanying drawings, mee 1is
a longitudinal section through one end of the
‘switch-operating magnet and its containing

Fl“‘ 2 18 an end view of
Fig. 3 is an enlarwed horizontal
section thr oun*h the switeh- contacts and their
supporting- spunﬂs

or protective case.

Fm 5 18 a hor 12011133,1 section through
the double switeh-operating magnet. I‘w 6

18 a verlical transverse section thloun*h the-
11011957 and COHt&CLd@Vl(‘O% the cenmct rmls,

-jsultable conducting material, and upon’ it
travel one or more trolley- wheels through

IFig. 4 is a plan of the

| and the stringer or conduit Cbntalnmw the 50'.

switches and some of the conduetors. Flﬂ'
is a side elevation of the trolley and conta,ct

devices, a part being broken away. [I'ig. 8

shows in side elevatlon,a part of two of the -
supplemental rails or conductors, the trough- 5 5
shaped containing-rail beingin section. Flg
9-18 a general dla,n'mm of the apparatus.

Referrmﬂ' to Flﬂ‘ 6, A is a ].ongltumnal
stringer, prefemb]y made of wood, hollowed -

at-its top and extending along the line .of 60__':

track, preferably between the I‘&llS, and, if

demred buried. Inthehollowtopare located

the amtch maghets and the insulated con-
duectors which form such of the line condue-
tors as it is desired to thoroughly insulate. 65
The top of the stringer A is closed by a con- "
tact-rail B, fastened secure]y te the top of the
stringer, so as to make a oood water-tight
_]omt thereby sealing the tmu ch-shaped cav-

ity in the stringer d,ﬂmnst the entrance of 7o

moisture. The rail Bis preferablyitselfin the-

shape of a trough, as shown, having flanges
at its side to ada,pt it to be fa,stened to the_‘ §
stringer. The rail B is made of iron or other

75

which the electric currents used in the sys-

tem may pass. Mounted orsupported within
the trough-shaped conductor B are one or

more sets. of supplemental contact- mﬂs or

conductors a o'

As the system as hereinbefore dese1 ibed re-
quires two sets, I have shown in the drawings
two such sets.of rails, which may be formed as
plain bars supported on edge with their upper
edge slightly above the edn‘e of the rail B to -

8o-

| a,dapt them to be engaged by contacts or.con-

tact trolleys or shoes carmed by the wvehicle
or by the trolley-carrmge that tr dvels on t,he}' L
rail B. 9o |
The supplementa,l ra,ﬂs a @ ma} be sup-
pmted as shown, by transverse pins b, ex-

tending from one to the other side or flange
of the t1 otigh and secured therein in any smt-

able way, but insulated from said rails a a’ by
sleeves or washers of insulating material, as
shown. The said ralls may be securely an- .
chored in the trough and insulated from one

935




' another'bjr a, filling of concrete or insulating

cement or other suitavle substarce, which ex-

- tends flush with the edges of the trough B and

as near as practwable to the upper edge of
the rails a o/, |
The upper or con act suarfaces of the sev-

.- eral rails are in ordinary cases of city traffic

made flush with the road-bed, the paving or

- street surface being brought up close to the |

edge of the trough- Shaped rail B. However,
if elreumstances permit, the said rail may be
left exposed-at its sides.

Within the conduit orstringer A are located |
the several magnetie switches, the incasing

“tubes of which are indicated by the letter C

This tube may be of any desired material,
preferably insulation orlined with insulation,

‘and within it and closely fitted therein are

- the electromagnets of the ordinary tubular |

20

25

construction, cutaway at one side, if desired,
to allow room for the electrie switches. The
several parts of these operating electromag- |
nets are shown more fully in Fws 1 to 5.

D is a metal tube, of brass or other con-
ducting material, within which slides to a
hmlted oxtent a,nd backward and forward |
under the influence of the coils a core D'.

- With this core the contact of the switeh en-

| '39

40

50
the end of the tube itself being filled in with, |

55

| gages, thereby closing a connection between

the wire or conductor secured to the tube D
and the wire or cond uctor connected W1th the. |
moving contact.

Su,rrmmdmn' the tube D are the sleeves or

‘heads D2, preferablv of insulation, between |

which and surrounding the tube D are wound

the coils of the electromagnet, provision be- .|
1ng made, asshown, for two e-oils, one connect- |

ed with one of the sectional conductors of the. |
series and the other with the next sueceeding
one: thereof, as shown in the diagram Fig. 9,
- The contaets of the switch are ecarried by |
springs or arms mounted on one of theheads
D?, as.clearly shown, and contact is made with |
the core. D' through the heads at the extreme |

s -ends. of the electromagnets, which are cut

away for that purpose.

Connection with the. meta,l tube D 18 made |

by means of a plug of metal d, fitted or screwed
tightly into the end of the tube-and having a
projection or extension extending outwandly
for attachment of a conductor of the System,

cementing and sealing material, preferably |
of an msul&tmﬂ* eh&metel as shown thus

protecting the interior Secure]y agamat the |

possible entrance of moisture. The heads D? |

- preferably fit the. interior of the tube C, as

0o

05

shown in the.end view, and after the inser tlon.
of the magnet and the attached switeh devices
the end of the tube C is securely sealed with
any suitable material—as, for instance, by
means.of a solid pluw e, over which is applied
the.sealing-cement ¢.- Through thisseal the.
connections for the smtch pass.

‘The switeh itself is constructed in the fol-

lowing manuner: Hisa spring oneend of which |

id fastened to a head D as shown, while its

604,
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| opposite end extends out through the sealing.
The central portion

in the end of the tube C.
of the spring is cut to form a spring-tongue,
to whieh is secured an armature K4 having

‘a central portion or perforation to permit the
passage of the supplemental contact. The

| armature E? is preferably faced with copper

' to. prevent, sticking. - The supplemental con-
tact K is of any smtable material—as, for in-
'stance, copper—and is secured to a spring F%,

passing over the top of the spring K, and
passes through the armature HA extendmfr
slightly below the copper facing thereof. The
'spring’ K has a bias tending to lift the ar mMa-
- ture and with it the pin F‘ while the spring
F? which is, however, the we&kel one, has a
‘bias tending to lower said pin. The conse-

“quence is that when the armature is lowered-

by the attraction of the core the pin F s al-
‘lowed to make eontact with said eore, and
afterward the armature itself makes contact

‘magnet is energized. When the civeuit is
 broken through the magnet, the armature is

o

75

30

"and the twoe remain in contact so long as the

90

. released, but th@ pin remains in contact until

‘bhe armature has moved back suﬁclently to
engage with the under side of the spring I
' and lift the latter, with the pin F. By means
-of this double actwn or following contact it
' will be seen that a rupture of cireuit at the
,; 'switch will not take place at the instant of
: the breaking of . eireuit through the coil on
the magnet, but a slight interval will exist

'which W.lll give time for the fnll breaking of

‘the connecbwm in the circuit of the coil by the

35

100

trolley or contact carried by the car. Thetwo

. coils are wound over the core in such way as

' direetion. Hence when the system is, as or-

Lthe,n’f'e will be no tendency of the smtch to
open: momentarily, as would be the case if

to both tend to polarize the core in the same

'dinarily, so organized that the second coil
.comes. into action before the first goes out

105

IIC

‘the coils were reversely wound, thus tending

-toreverse the polarity and allow the armature
.to spring away.

‘movement backward and, forward under the
I ‘influence of the coils, which, as already ex-
- plained, act in suceesswn, and thereby the

- makes connectmn with the core. The core is

The core D' is capable of slight longitudinal

115

connection between the core and tube is kept
'good, as well as the surface where the switch

120

shown in one of its extreme positionsin Fig. 5.

' As will be seen, the switch at one end is dra,wn-

down into contact with the core, but the op-
-posite end of the core is out of position where
‘connection could be made with .it by the
‘switch, even if the armature should be drawn
down by the slight attractive effects at the
opposite end. The ends of the core where
contact 1s made are slightly bent, as indi-
cated, so that the core can pass fleely under
‘the 3pr1ng-contact if at the time the core is
shifted such spring should be depressed.

tional switeh - contacts mwht be mounted

125

130

As will be understood, one or more &ddl— '




- The trolley or contact working upon the
- trough - shaped rail B preferably carries two
10

~tical motion, and is jointed at an intermedi- |
‘ate portion of its length, as at h, so as to be |

20

~ scription of the manner of mounting and con-

30

~ ingmaterial, asindicated. This hanger K is

35

40

45

1nto contact with the rail, but is also adapted

50

~Intothetroughinthetop of the strin ger,where

55

~ Ing; as indicated in Fig. 1, through the seal-
- Ing in the end of the protecting-casing C.

- 60

ing a plurality of switches for each section

‘ated from, the car-axle or other suitable por-

‘trolley-wheel is made in the usual manner by
attachment to the frame or yoke. .

both. " Kach shoe is mounted and guided ver-
tically in a hanger K, which, as shown, is sup-

purpose swiveled or hung from the axle of

the yoke G’ and faced with insulating ma-

By this construction the shoe has a free up-

rails @ ¢’ are made by wires or conductors pass-

~vice of suitable character, and one pole of

604,747 3

around the head D? and provision for an ex- |

tra one 18 shown.in Fig. 5. By thus provid-

of the system a number of paths for the work-
ing current is afforded, thus avoiding the
tendency to burning of the contacts, which
would exist if but one were employed.

trolley-wheels G, both of which are preferably
conductors and are hung or turn upon an axis
carried in a hanger or yoke G, which is sup-
ported on the end of anarm H. Thisarm is-
preferably swiveled or hung upon, but insul-

tion of the truck, so as to be capable of a ver-
capable of turning in a horizontal plane at

its free end to permit the trolley to pass freely
around a curve. -~ Connection with the double

kil

- IIlare the contact-shoes, which travel upon
the supplemental conductors o a’. A “de-

structing one of said shoes will suffice™Mor

ported -by the' main trolley, being for that

the trolley-wheels, but kept out of electrical
connection therewith by a sleeve of insulat-

so hung as to be capable of turning slightly,
1ts turning motion being limited by stops or
abutments with which an arm éxtending from
said hanger engages, as shown, said stops
consisting of screws or pins K/, mounted on

terial. Each'shoe is pressed downward, pref--
erably by a spring IK?, seated in the hanger X,
and is guided vertically by means of the
headed pins or studs passing through verti-

cal openings in said hanger, as clearly shown.
and-down movement and is securely pressed

10 pass over any accidental obstructions. -
1he connections from the supplemental

ing through the bottom of the metal trongh I3

they are joined to the springs carrying the
switch operated by the magnet and to one ter-
minal of a coil of said magnet by a wire pass-

Referring to the diagram, the power-gen-
erator for operating the motor M on the car
is indicated at P. The circuit of the motor
1s controlled over the ordinary controlling-
arm R and artificial resistance 7 or other de-

the motor is connected with the main trolley
or contact (v, as shown, moving on the trough-
shaped conductor B, the latter being itself |

connected to one pole of the power-generator

P. The other -pole of said generator con-

nects with the wire L, insulated by prefer-.

ence and running through the conduit, and
connection is taken off at suitable intervals

70

irom said wire L to the switch-magnets, be-

Ing joined for that purpose with the plugs d

and so with the cores with which the switches

make contact, A double connection, ag in-

dicated, is preferably made for each double.

magnet. | |
The supplemental stationary generator is
indicated at P', this generator being located

at the station with P or any other desired
point' on' the permanent way and supplying

75

8o

the current for operating the electromagnets -
over a eircuit quite independent of the power-

cirecuit. One pole of 'said generator P’ con-

8¢
nects toaninsulated wire I, running through .

the conduit and itself connected at intervals -
to one end of the coils of the magnet through -

the end of the tube C or in any other prefer-
able way, while theé otherend of said coils con-
nects individually with the supplemental con-

- 90

tacts or rails o, as shown in the. diagram.

T'he shoe I', which travels on thelatter, is on

the vehicle or car connected to a contact-seg-

ment R* which is engaged by a part on the

‘controller device in such manner that when

the controller is operated to bring the motor

 Into.action éonnection is closed between R2

and a segment R, which in turn is joined to

‘the main wheels of the caror car-truck which

travel on the car-rail, thereby forming a con-

9_5 |

100

nection to said rail or to ground and complet-

ing the return-circuit to the opposite pole of

the supplemental generator P’, one pole of

which is, as shown, connected to said rail or

to ground. .The circuit of said generator is,
as will be seen, overline L', to a magnet-coil,

105

toaconductor ¢, to shoe I, by segment R2R3, .

ground, and back to the generator P’. The
magnet is thereby energized and the connec-
tion closed for the power-circuit over one of
the other sets of conductors a, the latter be-
ing connected, as shown, individually to the
springs which carry the switch-contacts by at-
tachment of connections running down from
the conductors into the conduit A and there

Joined to the exposed ends of the supporting-
springs. E. The power-circuit thus closed at

110

EIIS

any timeis by its main conduector 1., to the tube

D, core D', switch-contact I and E2, spring E,
conduetor a, contact-shoe I, traveling over
sald set of conductors a to the controller-re-
sistance, to motor M, trolley G, rail B, and
back tothe generator. When theshoeI’ passes
from one rail o' to the next rail ', it energizes

‘the magnet for the next succeeding switeh

and releases the previously-operated one in
obvious manner, thus closing and opening in
succession the connections between the sec-
tions a- and the power-circuit or conductor.
At the same time the shoe I travels into and

out of connection ‘with the successive sec-

tions a, thereby supplying the eurrent to the
motor. | | B

I20

125

130




10

15

4

Idonotlimit myselftothe nse of supplemen-

tal contacts or conductors a o of any particu-

lar length or to separating those which are in
the same line with one another by spaces ot
any particularlength, as it is obvious that the
length of ‘said conductors may be shortened
and the spaces widened by making the contact-
shoeIorI longer; nordollimit myself to mak-
ing the trough or conduit B in a continuons

eral sections shortened and connected to.one
another by other means. I also wish it to be

nnderstood that I do not limit myself to sup- |

porting or ecarrying the supplemental contact
or shoe I or I from any particular portion of

" the main trolley or its carriage, though by

20

39

33

preference its hanger or support is for con-

venience mounted upon the axle of the troliey.

Other variations in the details of the appa-

ratus may obviously be made without-depart-
ing from the spirit and scope of my claims.as
hereinafter made. -~ S

It will be observed that in the system be-
fore described there are practically two eir-
cuits, each insulated from the other and both

one of said circuits being employed entirely

for the purpose of operating the switeh-mag- |

nets and the other for the power-circuit, the
connection of the sections of which with the
power-generator-are controlled by said switch
mechanism. By this system said circuits—
to wit, one for the powerand the other for the

‘switeh magnets—being entirely independent

of one another and completely insulated, the

 dangers and the difficulties experienced with

40

45

55

6o

sectional electric railways in which switch- |

magnets are employed are largely avoided.
It is quite obvious that the switch-magnets
may be operated serialvm over their proper

circuit by a generator in any desired position

or location, as well understood in the art, and

while T have shown such generator as sta- |
tionary—that is to say, not carried by and

moving with the vehicle—I do not wish to be
understood as limiting myself to the location
5f the same, as it may be placed in other po-
sitions, as well understood in the art. |
What I claim as my invention is—
1. The combination with the trough-shaped

contact-rail forming a working conductor, the

supplemental contact-rails or conductors

within the same, the metal cross pins or bars |

mounted in the sides of the trough and pass-

ing through said rails but insulated from

them, and a filling of insulating cement or
concrete in which the rails and pins are an-
chored. | | S

9. In a conduit-railway system, a switch-
operating magnet having spool-heads fitting
into a protective tube hermetically sealed at

its end with a plug or stopper, and permanent

or fixed connections for said switch and mag-

‘net passing through and hermetically sealed

in said plug or stopper.

—r

~armature and pin supp
springs one tending to
‘the other of inferior power

!

‘ture, of the contact-p

604,747

heads fitted info a coataining-tube having a
seal atits end through which-permanent mag-

net conuections pass and in which they are

hermetically seaied.” -
4. The combination with the metal tube in

which the contact-core slides, of the fixed

70

metal plug filling the bore of the tube at the

end, and a circuit eonnection to said plug ex-

‘ ‘tending through the end of the tube.
length, as it might be subdivided and the sev- §

5 "The combination with the metaltube and

-sliding core therein, of the fixed metal plug
filling the bore of the tube and having & con-
‘ducting extension, and a filling of insulating-
cement over said plug. |

6. In a sectional electric railway, the com-

| bination with an armature adapted to elose

the ecircuit to a section, of a supplemental

contact earried or operated thereby, and hav-
‘ing a lost motion as described, whereby said
-parts may follow ene another in opening con-
- tact. R

- 7. The combination with the circuit-closing

‘armature, of a spring-actuated contact oper-
‘ated therebyand working through an opening
in said armature. o

forming practically complete metallic circuits |
withoutany necessary recourse to the ground,

8. The combination with the tubular arma-

armature and normally supported thereby.
9: The combination with the eircuit-closing
orted thereby, of two
lift the armature and
tending to depress
the pin, as and for the purpose described.
10, The combination with the trough-shaped
stringer carrying the magnetic switches and

connections, of asurface contact-rail forming

& removable cover-plate for the same.

11. The combination with the trough-shaped
stringer containing the magnetic switches, of
a trough-shaped cover supported on top of said
stringer and containing one or more contact-

rails or conductors supported in an insulating-

cement contained within said cover, and con-
nections therefrom passing through the bot-
tom of the trough. | |

12. The combination with the troug‘h-Shaped
stringer containing the magnetic switches, of

a trough-shaped contact-rail supported onthe

top thereof and forming a cover therefor, and
supplemental contact-rails or conductors sup-
ported in said cover in a mass of insulating-
cement, and connections therefrom passing
through the bottom of said cover. _

13. The combination with a reciprocating
core, of contacts each adapted to touch the
same, and actuating - coils wound as de-
seribed to produce the same polarity in said
core, and operating alternately on said core
to move it in opposite directions.

14. The combination with the reciprocating

core moving in a metal tube, of the magnet-

coils on said tube, and a pair of armatures

supported on the tube and adapted to close
connection with the core at opposite ends
thereof. . . - |

15. In a conduit-railway system, a trough-

3. A switeh-operating magnethavingspool- | shaped stringer containing one or more lines

in working through said
95
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. or seal for the same formed as a trough and

- resting on top of said stringer and a surface |

confact-rail or conductor supported in said

trough in a mass of insulating-cement and

having connections passing through said
cover into the stringer. - | -

16. A rubbing - contact shoe vertically

- guided on a swinging hanger, swinging in a

10

vertical plane and provided with a pressure-
spring, as and for the purpose deseribed.
17. The combination with the main trolley,

~ of the hanger swiveled on the axle thereof, a

vertically-guided spring-actuated  shoe car-

ried by said hanger, and suitable abutments

or stops between which said hanger may have

‘a limited swing.

13. The eombinatioh, subs‘cantially as de-

~ Scribed, with the pair of contact-trolleys mov-

20

Ing over a suitable line of rails, of a supple-

~mental contact-shoe supported by and verti-

30
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cally movable independently of said trolley

and adapted to engage with a line of supple-

mental rails between the main rails. o
19. The combination, substantially as de-
seribed, of a trough-shaped main conductor

and trolley moving thereon, one or more sup-
plemental contact - rails anchored in the
trough, and a contact for the latter supported
by the main trolley and adapted to move up
and down independently thereof. .

' 20. The combination with the main trolley-
wheels, bearing respectively on two parallel
lines of insulated conductor, of the hanger

supported on an insulating-sleeve between

- sald wheels, and a contact shoe or trolley car-

40

ried by said hanger. - R
- 21. The combination, substantially as de-
scribed, of the arm swiveled on the car-axle

and jointed so as to be capable of turning

- horizontally, a pairof contact-trolleys mount-

ed on the end of said arm and.adapted to

. move over suitable conducting-rails, and two
. sets of intermediate contact-rails upon which

45

bear a pair of contact:shoes insulated from

~.one another and supported by the said trol-

50
~conductors mounted within it and arranged

ley-wheel. | . |
- 22. The combination, substantially as de-
seribed, of a main conductor formed as a
trough and having a-pair of supplemental

1n sections, a pair of trolley-wheels moving

55

'.6}:: lated sections and normally open magnetic

on the edges of said trough, and two inde- |
pendent supplemental contact-shoes insu-
lated from one another and mounted between .

saild trolley-wheels, said supplemental shoes
bearing respectively onthe sectional supple-
mental conduectors. | -

23. In.an electric railway, a series of insu-

switches therefor through which the car takes

power-current, a  supplemental series of in-
sulated contacts normally insulated from one
another and from the first-named series, and
a supplemental generator for operating said
- switches, said generator being connected with

ing upon said supplemental series.
24, In an electricrailway, the combination

substantially as described, of a series of sec-
-tional conductors insulated from one another, .

means for supplying power to the car over

the same, a. second series of conductors dis-

connected from one another,a series of switch-
operating magnets, switches actuated there-
by but normally open, a supplemental gen-

| erator, and means for supplying current from

‘of conductor and magnetic switches, a cover | the car over a trolley or moving contact mov-
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the same over the car and a second series of .

sectional conductors to said magnets.

25. In an electric railway, a power-circuit

for the car formed over a single series of sec-
tional conductors insulated from ground, a

8o

traveling contact, a series of normally open

switches operated in succession, and a sui-

able electric return, and a supplemental

switch-magnet circuit supplied from a sepa-

rate stationary generator and formed over a

| traveling contact, a second series of insulated

conductors, and a third traveling contact car-
ried by the car. ' S .
26. The combination, substantially as de-

seribed, of a trough-shaped conductor form-

Ing a portion of the power-circuit, and two
sets of insulated conduecting rails or contacts

anchored in said trough and arranged in sec-
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or

tions, one of said sets being connected with o
suitable switches and forming a part of the -

power-circuit and the other.set being con-

nected with the coils of suitable switch-oper- -

ating magnets, as and for the purpose de-
seribed. ' | *
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27. In anelectric-railway sjzstem, the com-

{ bination with the switch-magnet for each sec-

tion, of a plurality of switch-contacts simul-

taneously operated thereby and having mul-

tiple connections for the power-current.

105

28. In an electric-railway system, the com-

bination substantially as described, of a se-
ries of normally-dead power-supply surface

contacts or conductors and a metallic return:
forming the metallic power-circuit, normally

open switches for closing the connections to
the seections of power-supply conductors as
the car progresses, a sectional switch-operat-

1ng-magnet eircuit independent of the power-

circuit and insulated therefrom, and a sepa-

rate generator for actuating the magnet-

switches individually connected to the latter
sections of conductor, said switch-operating-
magnet circuit being also. a metallic circuit

and formed over two sets of conductors posi-
‘tive and negative respectively, one set being
divided into sections and insulated from the

contacts or conductors over which the power-
current is supplied to the car, as and for the
purpose described. - | -
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29, In an electric-’railwa,y system, & .ma.in. R

supply-conductor, a series of branch circuits
connected therewith, said branch circuits be-
ing normally open, an auxiliary circuit, a se-
ries of branch cireuits connected therewith,

said auxiliary branch circuits being also nor-
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mally open, but adapted to be closed by the |

passage of the car, means arranged solely in
said auxiliary braneh circuits and actuated
by the opening and closing of said auxiliary

¢ gircuit for opening and closing said main eir- |

" cuits, and means for completing the main

Pranch circuits through the translating de- 7‘

vices on.the car.

 Signed at New York, in the county of New
York and Stateof New York, this 14th day of 1o
October, A. D. 1896. S

JOHN H. GUEST.
- Wilnesses:

DELBERT H. DECEER,
WM. H. CAPEL.
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