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SPECIFICATION forming part of Letters Patent No. 394,039, dated Decamber 4, 1888,

Aﬂn scation filed Peptember 10, 1888, Serial No, 285,072,

To all whom it may concern.:

Be 1t known that I, CHARLES .J. VAN DE-
POELE, a citizen of the United States, residing
at Lynn, in the county of Kssex and State of

Massachusetts, have invented certain new and

useful Impmvemanta In Systems of Suspend-
ing Electric Conductors, of which the follow-
1ng 1s a description.

My invention relates to improvements in
means for supporting the suspended supply-
conduetors used in whatare called the “over-
head supply systems of electrie railways,” to

an improved arrangement and construction of

sald supporting devices, and to various other
details of construetion—such as insulators—
the arrangement of switches and crossings, as
will more fully appear, reference being had to
the accompanying drawings, in which—
Figure 1 1sa diagrammatic plan view show-
Ing the general ar rangement of the ov erhead
eonduetm ancdl hupporhnw devices. Fig. 2 15

~a similar view showing a pm“‘r of the lme 1n-
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cluding a turn-out. Fig. 3 illustrates the ar-
rangement when crossing {-_1-1’1'01_'-}‘.1 er similarline,
Kig. 4 is an enlarged detail view of the ¢ross-
mg-swﬁch Fig. 5 18 an enlarged detail of
the turn-out switch. Fi 1. 61s an enlarged end
view of a portion of a amulv track 1111{3 Fig.
7 1s a side elevation on an .nlarged wdle
showing a portion of the main . onductor and
1ts suspending and anchorage devices, Fig.
8§ 18 an end view of one of the arched sus-
pending devices. Fig. 9is a detail view show-

ing a cross-wire or cable connection. Fig. 10
18 a detail view of a link-insulator. Ifig, 11 1s

a similar view of the link-insulator somewhat
differently consiructed.

IFig. 12 1s an eleva-
tion, par’rh in section, showing an insulating
turn-buckle. Fi 1g. 13 18 a dmfl rammatic pldn
view at the end of a turn-out where double
overhead conductors are used. J'ig. 14 is an

inverted plan view showing the construction

at the point where supply-conductors of op-
posite polarities cross.  Fig. 15 1s a side ele-
vation of what 1s shown in Fig. 14. Fig. 15¢
is a detail showing a different form of g uard.
Similarletters denote like parts throughout.
As seen in the drawings, A A7 A® A’ A‘mp—

- have denominated “arched suapend@m &

resent the curb-lines of The streets along the
lme of travel of that portion of an (11ee’r11c, |

a1lw 13 111115‘[1&1 ed in Fig. 1.
a o a’ a are the trae]m*aﬂs of a double line

(No model.)

of railway @\tendm 9) alonﬂ the au{“ﬁe‘r I and
curving into the '-:11(3{11 C at right angles
thereto.

P P’ are the main supply-conductors in eir-
cult with the source of current and extending
along the line of way at a height of abouL
el_ghteen feet from the track and in a POSi-
tion substantially central thereabove.

“The curved portions of the conduetors P P’
are supported as follows: On the inside of the
curve is located a pole, o/, from whieh a stout
wire or rope, K, extends {11{111“ the street I3 to
a pole, e, which may be at the next Crossing
or at any Suif rable intermediate point, the

length of said rope after it passes fifteen or
twenty feet from the crossing at which is lo-
cated ﬂle*p()le d being immaterial. A second
similarrope, i/, extends from the polef? along
the street ¢ and is secured to a pole, e "Wth]l
may also for convenience carry a cross-wire,

¢, supporting a straight pm‘[mn of the con-

ductors. Poles I ¥ are located at the ad-
jacent crossings, preferably on the inside of
the curbs A A% and connected by a cable, k%
extending across the street hm*mul the 011‘[81'
limit of the curve. Cables G (3’ extend from
the poles F F’ to and are secured to poles f £/,
which may be located opposite to the poles e
e/, cross-wire e* heing also secured to the
pole 7. |

As indicated in the drawi ings, the line Dbe-
oins at the cross wire or cable /=, secured to
suitable poles, 7% 4, and to it the conductors
P P’ are attached by insulating-links H, to
be further specitieally .I_escmbed,, and .:1dJ:-5L-
cent to said links I provide turn-buckles I for
adjusting the tension of the conductors. The
straight portion of the conductors P P’ be-
tween the terminus and the curve is sup-
ported by ceross-wires J J’, which are secured
to the cables E G’. Said polese /7, respective-
Iy being adjacent to the curve, musthold the
conductors against considerable lateral strain.
The cross-wire J’ includes strong metallic
suspending devices K, to whiceh the conduetor
is directly attached. These devices, which [
are

not herein claimed, being included in a sep-
rate application filed quusi

No. 283,445,

- Thearched suspenders Ik are so constructed
that the tension of the ‘cross-wire 18 taken

3;}? J\‘t\hj b@-] Lcll.
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- independently thereof. Any desired
of cross-wires j are secured to the cable I*
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are secured to said anchorage-ears.

through the line of the suspension of the
conductor, and they therefore overcome all
tendency to kick up and get in the way of the
traveling contacts. A similar cross-wire, J’,

is provided at the other extremity of the

curve, and is shown as secured to cables E’
and G, although it may, if desired, be secured
number

on the outside of the curve, and extend to
and are securely attached to the arched sus-
penders K K’, by which the curved. portions

of the conductors P P’ are supported.

I have only shown three of the cross-wires

7, but 1t will be understood that for heavier

or lichter or a greater or less number of main
conduectors or a longer curve the number of
the cross-wires 4 will be increased or de-

creased, according to circumstances.

The cross-wires 7 are secured at their outer
ends to eylindrie insulators 7% strung on the
cable F? and held in desired position by suit-
able clamps, 5. Insulating-links H are also
preferably placed in the wires 7 near or at the
point where they are united to the suspend-
ers K. ‘ | |

- Heretofore it has been found necessary in
supporting conductors on curves to provide
some means for maintaining the conductor
in a practically curved position throughout
the curve, necessitating the addition of rigid
metallic bars and other devices. Ifind, how-
ever, that when my improved curve ear 1s
employed no such auxiliaries are necessary,
and the conductor can be safely suspended
at intervals of several feet around the curve,
the portions of conductor between the arched
suspenders being substantially straight. IFar-
thermore, the conductors being supported in
the same plane as the cross-wire the contact
device will pass around without disturbing
or deflecting 1t.

The straight portions of the conductors P P’
are supported upon the cross-wires, as J €7,
suitable insulators, L, being secured to their
supporting-ears and to the cross-wires. At
the next desirable point of support for the
straight portion of the conductor, which may
be from one to several hundred feet from the
curve, according to circumstances, are located
poles I L* and a cross-wire, [, to which latter

is secured a form of arched suspender, pro-

vided with anchorage-ears 1. (Shown in ele-
vation in Tig.7.) The anchorage-ears L° con-
stitute points of attachment for the anchorage-
cables G* G2, which extend from polese’ f and
Thus 1t
will be seen joining the straight portions of
the conductors and the cables extending
around both sides of the curve, firmly brac-
ing, guying, and uniting the straight and
curved portions of the overhead system. 'The
remaining straight portions of conductor are
supported by ordinary insulators, (shown in
patents already granted to me,) suspended
from the cross-wires except where the line 1s
deflected, when the arched suspenders K are

394,039

used, the point of suspension being then, as
pointed out, in the same plane as the cross-
wire. The anchorage-cables G* G* would be
repeated upon the opposite end of the curve,
but that the line, as shown, terminates at that
point. - _ |

The arched suspender comprises a metal
arch, M, provided with holes m in each ex-
tremity for the reception of the énds of the
cross-wire or for attachment to an insulator,
O, to which the cross-wires are then secured.
From the lower central portion of the arch
and arranged at right angles thereto 1s

formed or attached the bail M’, seen in ele-

vation in Fig. 7, but without the anchorage-
lugs L3, The bail M’ is tapered toward 1ts ex-

tremities for lightness and in order to pos-

sess some flexibility under certain conditions,
and is formed with a deep groove, M’, along
its under side, in which groove the conductor
P is permanently secured, desirably, by sol-

dering, brazing, welding, or other equivalent

means. The depth of the bail M’ is such that
the conductor, when in place, will be in the
same horizontal plane as the cross-wire, so
that lateral pressure exerted against the con-

ductor by the contact-wheel, even when in

combination with the pressure of the wire due
to a deflection from its straight course, will
not elevate either end of the arch, and the
conductor will consequently remain where
placed. - | | |

The lugs I? (seen in Ifig. 7) form points of
attachment for the anchorage-cables hereto-
fore referred to. It being desirable to form
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the suspenders M and the bails M’ in a sin-~

ole metal casting, the necessary insulation is

provided by what I have called *“link-insu-
lators,” which are placed in the cross-wires,

105

as seen in Fig. 6, or attached directly to the -

suspenders themselves. Kurthermore, I find
it desirable to so construct one form of link-
insulator that 1t shail combine the functions

of an insulator and a turn-buckle, thereby ad-

mitting of the ready adjustment of the line
while in use without any danger to the line-
man.

A form of link-insulator is shown in Fig.
11 as consisting of a link or bar, Q, of wood

or other equivalent material, about one foot
in length and three-fourths of an inch in di-

ameter, a desirable form having enlarged ends
qg q, strengthened by a metallic ferrule or
sheath, ¢’, placed thereon and secured in po-
sition by a bolt or rivet passing through the
ferrule and insulator. An aperture is formed
through the ferrule and insulator for the re-
ception of the cross-wire to which it 18 con-
nected. - | o

“Another form of link-insulator is shown at
Fig. 10, Q" Q" representing flat strips of vul-
canized fiber or leatheroid, or even wood,
which are at their ends firmly bolted to por-
celain or other good insulating-washers, ¢~
which are desirably grooved to receive the
wires to which they are secured. For use as

| turn-buckle 1insulators the mmsulating end sec-
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tions, ¢°, are replaced by metalliec parts ¢?
throucr'h which pass the 11011’[——5111(1 left screw-
thre aded rods Q¥ Q2 to w ]11(311 the cross-wire
1S attfwhed} and which, by rotating the turn-
buckle in the usual manner, will be ‘rlﬂh‘rened
or loosened at will.

In Figs. 7 and 91s shown an improved wire-
securing device consisting of a short tube or
sleeve, L&  When a connection is to be made,
the sleeve T4 is slipped upon the wire, the
end of which i1s then passed througeh the point
of attachment and the return bend brought
back. The sleeve L?is then slipped or forced

down over both wires and the end L bent

outward and cut off. By this arrangement
a Cross-wire can at any time be (11%(*01]116(“(@6[
and again attached at the same point, which
is not the case when the ordinary splice-joint
18 n1a(1e the numerous bond% and ‘rmsm Of
%1ble to Open it without Gl_flt?lxmg}- o 1_}1_9..-1hmg
the wire ordinarily used.

In Fig. 6 18 seen a portion of a single-track
railway with a turn-out to permit ¢ars to pass.
With this arrangement the suspended electrie
conductors arve provided with switches or frogs
R at points at each end of the turn-out ad-
jacent to the intersections of the track, said
switches operating to guide the contact-trol-
le} ontothe branch conductor. These switeh-
ing devices are, however, desceribed and
(*Idm’md in mhel apph(‘atmna No. 230,649,

18, 1838, and Hh(ﬂﬂl for 11111311&11011 only.

Tt will be observed that the frog R is placed
near the point S and not at the ]_.)01111 r,where
the rails begin to diverge, the object being to
avoid bringing the contact device into its

switch 1111111 the car has sufficie ntly ehanged |

its direction to determine through whieh pflll
in the switch-box the contact-wheel should
pass. The suspended conductors are, with
this arrangement, somewhat deflected toward

each other away from the vertical central line |

of their respective tracks; but with appropri-

ately-arranged contact devices—such, for in- |

stance, as described in my above-mentioned

applications for Letters Patent—no incon- |
- of which are of nhulfnmn material and 111@11

venience will result from such deflection.

It is obviously practicable to support the !

auxiliary cross-wires ¢’ irom separate polesor
other supports provided therefor; but since
the positions of the switches are liable to he
altered and switches and turn-outs put in

after a road has been completed the means |
here shown and described by me will be

found extremely desirable. Furthermore, it
is important to support the overhead system
with a few poles, and consequently as little
disficurement and obstruction of the streetas
possible, to which end the main poles are
placed at regular or convenient intervals
without regard to switches or turn-outs,which
are pr 01?1(1(—3{1 for as follows:

~ In order to give the desired support to the
conductors between the extremities of the
turn-out, and also to be able to deflect them

, 1887, and No. 277,425, filed Imle

, (*}'I_‘E?d ,

into positions to secure the best and surest

automatic operation of theswitches R, cables
N* N*® are stretched between the poles N* N¥,
at or near the ends of the turnout, and to
these cables cross-wires ¢*) including msulat-
ing-links H and arched auapend{,m K, are se-
cured, and the main and branch conductors
suspended therefrom, as indicated. Fig. 3
represents the point of Intersection of two
similarrailways, a four-armed metallic switeh-
bm. R/, having intersecting wavs or channels
s s (%]10“ n on cnlarged seale in IFig. 4,) be-
Ing 1)10*»:1(1@{1101 properly direeting the course
of the contact devices, one (*Immwl being in
the line of conductor P’ and the other corre-
sponding to the direction of conductor P2
The crossing-switeh R is supported by inter-
secting cables 8 82 extending from poles
plaeed at the four dd]aceut street-corners.
The conductors P’ P* of the respective lines
are arranged and secured in positions cross-
ing each otheron thetopof the switeh-box R’.
In Fig. 13
track and one end of a turn-out in a simgle-
track system of railway, in which both posi-
tive and hegative suapomhnﬂ—(*mnhwtou are
employed, hoth the outgoing and return cur-
rents hmng supplied from the overhead con-
ductors P N. With this arrangement two
switches, TN 17, are provided {o enable hranch
conductors 1 to be extended along the turn-
out. A short distance in .fu.hfmee of the
switches TV TV the negative branch conductor
will eross the positive main conductor, and at
that point I have shown a eireuit-crossing, U.
It 18 particularly desirable that the conductors
crossing at the point 17 should not be sev-
sinee In case 1t 1s desired to remove the
turn-out the main conductor would, if severed
at the erossing, have to bespliced at that point,
and it will he wadlh understood that where
the currentistaken 1_1}_* atraveling contact with
the wire splices or other rough or uneven
places 1n the conduetor are very undesirable.
With this end in view I secure the negative
conductor n across the top of the 111&111..-“11]11—
plate . Along the under side of the plate U
extend ribs ¢t f*'ﬂ the inner end portions, ¢ #,

outer portions of cmnhwimu material, which
18 secured, destrably by w]dmuw to t 1€ Un-
der side ot the negative eo.nduetor where it
approaches and leaves the plate U.. The ribs

. * serve to lower the contact-wheel in ap-

proaching the plate U and to guide it back to

- 1ts conductor and convey current to the con-
- tact - roller, except along their inner ends.

These ends being of insulating material the

negativetrolley receives no eurr ent while Pass-
ing that point. It 1, however, guided along
the insuiating end pmtmm oi sald ribs, ex-
cept at the central portion of the *)1:11(, not
traversed by said ribs. Triangular guards V

V are placed on each side of the central Por-
-tion of the plate and serve to guide the trol-
ley when passing across the spaces between
the inner end portions of the ribs ¢’ #.

The

is represented part of the main
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positive main conductor P is attached at the

under side of the plate U, thus c¢rossing the

negative conductor, and 1s supported atashort |

dlstance below the surface of said plate by
metallic bails of about the depth of the groove
in the contact-trolley. As shown, the con-

ductor P passes diagonally across the plates

and across the spaces between the extremities
of the ribs, and in the spaces between the ex-
tremities of said ribs the conductor P 1s

curved upward and desirably fitted into a

oroove in the said instulating-plate, so that
the negative tlolley can pass across it with-

out touehmﬁ - If-desired, a small projection,
W. of insulating mmtel‘ml may be placed at

the central point of the depresswn of the con- |
ductor P, in which position 1t will engage the |

- groove in either trolley and prevent lateral

20

in Fig. 15*. The relative fmﬁleS of the con-

Many details of eons‘rruetlon ]1erembef0r

described, are specifically Shown and referred |

to, but mel*ely by way of illustration, since 1t
wﬂl be understood that various minor modi-

fications may be made without departing from

the invention.

30

-Having deseribed my invention, what I
claim, :-;md desire to secure by Letters Patent,
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1. In a 'system of suspended electric con-
ductors, the combination, with the curved por-
tions of the conductor or conductors, of a ca-
ble extending across the outside of the curve,
aplurality of supporting-wires extending from
the cable to the conductors to be %upported
and cross-wires, as J’, attached to and sus-
taining said eonductors ator near the extremi-
ties of the curve, substantially as described.

2. In a system of suspended electric con-
duectors, the combination, with the curved por-
tions of the conductor or conductors, of a cable
extending along the inside of the curve, a ca-
ble extending diagonally across the outer part
of the curve, wires, as 7, secured to the con-
ductors and to the latter cable for sustaining
the curve, and transverse supports secured to

the two cables and provided with suspending -

devices attached to the conductors at or near

‘the extremities of the curve, substantially as

deseribed

In a system of suspended electric con-
duetors the combination of a cable extend-
ing alon the inside of the curve and to a
pomt alonn the straight track, a cable extend-
ing diag onally across the outer portion of the
curve 1:0 a corresponding point on the oppo-
site side of the straight track, curve-support-
ing transverse eonneetlons b@tween the con-
duetor and the outside cable, and anchor-
age-cables extending from the termini of the
cables and attached to straight portions of
the conductor, whereby the cables supporting -

'portmc- -poles at or near

304,039

conductor are braced and comlected substan-

tially as deseribed.
4. In a system of suspended electric con-

ductors, the combination of a pole at the in-
nermost part of the curve, poles at right an-
oles therefrom and ad;;acent to straa_ﬂht POT-
fions of the track, a cable eonnectmﬂ* the

poles, poles located extermr to the curve and
substantially opposite to the extremes thereof,

and poles located in line with said last—men-
tioned poles and opposite to poles along the

straight part of the track, a cable extending
..between poles at the 011te1 extremities of the
eurve and to the polesin line therewith, trans-

L

-....T

verse supporting -wires extending between -

‘the outside cable and the curved conduetors
“and secured thereto, transverse or cross wires

secured to the cables and to the straight parts
dn ersion thereof. Thisarrangementis shown |

of the conductors at the extremltles of the

| eurve, and anchor: age-cables connecting the
ductors crossing the plate U will obviously be |

varied to suit the positions in which 113 may |
be used.

end poles of the s ystem to anehoraﬂ‘e-baﬂ%
secured to straight portions of the eonduomr
whereby the cuwe-supportmo structure 18

mechanically united to the straight portions

of the suspended system, subst.a.ntially as de-
sceribed.

5. In a system of suspended electrie con-
ductors, the combination, with main and

branch conductors at a turn-ouat, of suitable

frogs or switches near 1ts extr umtles sup-
sald ehtremltles
cables extending between the poles along the
turn-out in the dlrectlon of the line of way,

“and transverse conductor - supporting wires
connected to sald cables, substantially as de-

seribed.
6. In a system ot suspended electric con-
ductors, a crossing comprising two metallic

channels followinn the direction of the cross-

ing - conductors, S&ld channels being in the
form of a memlhe frame or open-bottom box
dependmﬂ from the infersecting conductors
at the point of intersection and in electrical

L™y

L™

connection therewith, substantially as de- :

seribed. . | |

7. In a system of suspended electric con-
duetors a duplex turn-out; COIIlpl"lSlI]‘D sepa-
rate sw itches for the positive and mnegative

main and branch conductors, and an msulat- |

ing-crossing at the point ot intersection of the
branch negative and main positive conduet—
OTs, substalltlmlj as described.

3. In a system of suspended electric con-
ductors, a duplex turn-out comprising sepa-
rate switches for the positive and negative
conductors, and an insulating-crossing at the
point of intersection of the branch negative
and main positive conductor, comprising a
plate of insulating material mterposed be-
tween and supportmn the positive and nega-
tive main conductors at the point of inter-
section, substantially as deseribed.

9. In a system of suspended electrie con-

ductors, a crossing for conductors of opposite
polarity, comprising a plate of insulating ma-

the curved and the straight portions of the | terial seeured to the under side of one of sald
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conductors, the other of said conductors be-
ing supported at the lower side of the plate

{-md depressed below the surface thereof at
the point of intersection, substantially as de-
seribed.

10. In a system of suspended eleetmc Con-
ductors, a erossing for conductors of opposite
polarity, comprising a plate of insulating ma-
terial, to the upper blde of which one ot said
conductors—as the negative—is secured, me-
tallic ribs secured to said conductor and eX-
tending to the underside of the plate, and pro-
vided wnh separated extremities of insulat-
ing material, bails secured to the under side
of said pLL’fe for supporting
ductor, and a recessed part at the point of in-
tersection, into which a portion of the con-

ductor crossing at the underside of the plate |
18 depressed, substantially as desceribed.
11. In a system of &u%pend@d electrie con-

ductors, a erossing for conductors of opposite
polarity, comprising an insulated plate, upon

the upper side of uhleh the negative con- |

ductor is secured, ribs extending from the

negative conductor near tothe eem ral portion
of 1116 under side of said plate in line with
the said conductor, bails depending from the
under side of said plm‘e for attachment to the
other conductor, a recessed portion at the
point of intersection of said conductor, into
which the lower conductor is depressed, and a
guard or guards at the point of intersection
tor preventing diversion of the trolleys when

- crossing the open space between the depressed

conductor and the ends of the ribs, substan-
tially as deseribed.

12, In a system of suspended electrie con-
ductors, a crossing for conductors of opposite
polarity, comprising an insulated plate, upon
the upper side of which the negative con-
ductor 18 secured, ribs exiondmn from the
negative conductor neartothe central portion
of the underside of said plate in line with the

said conductor, bails depending from the un-
der sicle of said plate for attachment to the
other conductor, a recessed portion at the
point of intersection of said conductor, into
which the lower conductor is depressed, and
a guard or guards for preventing lateral di-
version of the contact- trolley at the point of
1ntersection of the conductor and ribs, sub-

stantially as described.

the other CON-

13. In a system of suspended eleetrie con-
duectors, the combination, with a portion of
the main conductor deflected from a straight
line, an arched metallic support therefor span-
ning said conductor and having its extreni-
ties in line therewith, and transverse sup-
porting-wires for %ubtmmnn the same, sub-
bldntmlly as deseribed. .

- 14, In a system of suspended electric con-

- ductors, a transverse support for suspending

electric conductors, comprising a metallie
arch, between the extremities of which the con-
du etor 1s secured, supporting-wires secured to
the extremities of the car and to the poles or
cables along the Iime of way, and hink-insula-
tors el udetl m and forming partof the trans-
verse supporting-wires, sulMan{mHV as de-
scribed. -
15. In a system of suspended electric con-
ductors, a supporting-wire having a loop or
attachment to the parts to be sustained, said
loop formed of a bent portion of the G\tl‘em-
1‘(3‘ of 1]]6 W 11* m]d ! (:?011;11 ) a eeve enelr

Of ﬂle wir O, Subsffllltmlh as {](‘H(‘l 1bed

16. In a system of mapemled electrie con-
ductors, the combination, with a supporting-
wire and an ear or bail to whieh said wire is
to be attached, of a collar or-sleeve encircling
and aniting the main and return bend of mul
A\ 110 subst rllltldlh' as described.

. A link-insulator havi ing a lt}llﬂlflldllhﬂ
b()d) plece or pleces of Insulating material,
and a re-enforcing washer or ferr ule at m‘rhel
end adapted to receive the transverse sup-
porting-wire, substantially as described.

18. A turn-buckle the hody portion of whiech
18 composed of insulating material, substan-
tially as described. -

19. A turn-buckle formed of longitudinal
side pieces of insulating material and having
serew-threaded metalliec ends attached there-
to, and reversely screw-threaded rods engag-
ing the met allic ends, substantially as de-
seribed.

Im testimony whercof I hereto affix my sig-

nature in presence ol two witnesses,

CITARLES J. VAN DEPOELE.

Witnesses:
FRANKLAND JANNUS,
FRANK T. OKELL.
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