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o all whom it may concern:

Be 1t known that I, GEorGe A. MEap, a
citizen of the United States,residing at Mans-
field, in the county of Richland and State of
Ohio, have invented a new and useful Cate-
nary Suspension for Trolley-Wires, of which
the following is a specification.

This mventicn relates to catenary suspen-
sion for trolley-wires.

The object of the invention is to provide a

construction of catenary suspension for trol-
ley-wires which is simple and efficient.

A further object of the invention is to pro-
vide means for suspending a -trolley-wire
adapted to carry currents of high voltage.

A further object of the invention is to pro-
Ticiently suspending a trol-

vide means for efl

ley-wire in such manner as to maintain the
same 1n true and proper alinement for the op-
eration of street or other cars at high speeds.

A further object of the invention is to pro-
vide means for suspending trolley-wires for
electric-car lines wherein danger to pedes-
trians through the breaking or falling of the
trolley-wire carrying live current is reduced
to a minimum.

A turther object of the invention is to pro-
vide means for efficiently protecting the trol-
ley-wire msulaters from danger of injury or
breakage through the trolley-pole striking
the same in case of accidental displacement
thereot from the trolley-wire. |

Other objects of the invention will appear
more fully hereinafter.

The mvention consists, substantially, in
the construction, combination, location, and
relative arrangement of parts, all as will be
more fully heremafter set forth, as shown in
the accompanying drawings, and finally
peointed out in the appended claims. ,

Referring to the accompanying drawings
and to the various views and reference-signs
appearing thereon, Figure 1 is a view in sid
elevation of a construction of catenary sus-
pension 1or trolley-wires embodying the
principles of my invention, the supporting-
post being broken off. Fig. 2 is a detail view
in cross-section on the line 2 2 of Fig. 1 look-
ing 1 the direction of the arrows. Fig. 3isa
similar view on the line 3 3, Fig. 1. Fig. 4 is
a view similar to Fig. 1, illustrating modified
features of construetion embraced within the
spirit and scope of my invention. Fig. 5isa
broken detail view of an insulator-support
and an assoclated guard whereby the insula-
tor 1s protected against the danger of the trol-

]

| trolley-wheel to travel along.

[

ley-pole striking the same. Fig. 6 is a plan
view ol the construction shown in Fig. 5.
Figs. 7 and 8 are detail views similar to Fig.
6, showing modified forms of insulator-
guards embraced within the spirit and scope
of my mvention. 918 a view similar to
Igs. 1 and 4, showing a modified form of
catenary support embraced within the spirit
ana scope of my mvention. Fig. 101s a view
n transverse section on the line 10 10 of Fig.
9 looking in the direction of the arrows. Fig.
11 1s a view 1n elevation of a section of elec-
tric road, showing a catenary suspension of
trolley-wire embraced within the spirit and
scope of my invention.

The same part is designated by the same

o
.lb-

‘reference-sign wherever it occurs throughout

the several views.

In the use of electric currents of high vol-
tage for the operation of electric carsit is de-
sirable to support the trolley-wire at [re-
quent and short intervals in order to main-
tain the wire with as few sags or dips as
possible, thereby producing a more nearly
straight condition of the trolley-wire for the
This 15 ex-
ceedingly important in the case where high
speed of the caris desired. It is also desir-
able to support the trolley-wire at frequent
intervals as a matter of safety to the public
should the trolley-wire break or fall, render-
ing 1mminent danger of contact with an ex-

posed conductor carrying a current of hich

voltage. It is also desirable to provide
means whereby the trolley-wire is efficiently
msulated and where the insulator-supports

for the trolley-wire are protected against the

danger of breakage through the trolley-pole
striking the same in case such pole becomes
accldentally displaced [rom bearimg contact
agamst the under side of the trolley-wire.
The attainment of these desirable objects,
among others, by a construction which is
simple and eflicient 1s among the special pur-
poses of my present invention.

In the drawings reference -sign A. desio-
nates a post or pole, designed to be placed to
one side of or between the tracks of electric-
ratllway road-beds, from which the trolley-
wires are supported.

B designates an arm adapted to be sup-
ported upon the post A in any suitable or
convenient manner. In the particular form
shown, to which, however, my invention is
not to be limited or restricted, a casting C is
secured to the post A and 1s provided with a
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“brackets,
danger of rotative displacement upon said
arm. The arm B’ B extends laterally from
the supporting-post A and may be braced to
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socket 1), in which 1s received one end of arm | have shown one form of construction embody-

B, said arm being held in such socket in any
convenlent manner—as, for Instance, by
means of a set-screw I&.  The arm B may be
of any suitableshapein cross-section—that s,
1t may be irregular in Shape N cross-section,
as clearly shown in Figs. 1, 2, 3, and 4, or it
may be in tubular or 03?'1111{ rlc.ﬂ form, as in-
dicated at B’ in Figs. 9 and

1n. cross-section, such shape bemg better
adapted to maintain clamps, -castings, or
hereinatier referred to, without

such post 1 any suitable or convenient
For instance and as shown i Fig.
1, a strain-casting I may be secured to the
arm B .and connected by a strain-brace G
post A. Inste&d however, of this
strain-brace (G being armncred at 1ts post, end
at-a point above the bracket, C said strain-
brace may be located at its post end below

the bracket C, as shown in Fig. 9, wherein
G’ designates the strain-brace, and
strain-casting clamped or secured to the
arm B’ and to which one end of strain-brace
(" 18 connected, the other end of said brace
being connected to the post A at a point be-
La practice, however, 1.

the

low the bracket C.
prefer the arrangement shown in Fig. 1.

H des1gnates a supportmn'—castmn for an
insulator J. This casting is designed to be
slipped over the end of arm B and to be ad-
Justed lengthwise of said arm and clamped
and held mn.any suitable or conveinent posi-.
tion-and 1n any suitable or convenient man--
ner—as, for mstance, by means of set-screw
K—the correspondm parts in the form .of
construction shown 1n Kigs. 9 and 10 being

designated by ref@rence—-swns H’, J7, and K’

The insulators J may be of the usual or AN

well-known type of construction, provided
with - a seat m the upper end thereof to re-

ceive and support what I will term a “mes-
senger-wire’’ L. |

From the foregoing description it will be
seen that the messenger-wi

re L is-supported
over or above the arms B B/, and therefore,in

case the messenger-wire should become loose -
or displaced from its seat in any one of thein-
sulator-supports J J7, instead of falling to the
oround or to the street or on the road-bed of

the railroad. such wire would catch upon and

be supported by the arm B B/, and this I re-.
oard as a most valuable feature of my inven-
fion.

If desired - and in order to prevent the

messenger-wire, 1n case it should become.
loose and. chsplaoed fromits seat upon insula-
~tor J ord’,from slipping over to the free end of
the arm B B/, suitable means may be pro-

vided for reta,mmﬂ such messenger-wire upon

1In pmctu_,e |
I prefer to employ an arm. Gf wreﬂul&r shape

the road the trolley-wheel Q,

for ‘the trolley-wire flexible, so as to avoid

ing this idea, wherein a pin M is arranged to

“be secured ad]acent the outer or free end

of arm B and outside of the insulator-sup-
porting bracket H. A similar arrangement

| 1s shown in Fig. 9, wherein the pin M’ is pro-
vided with a sleeve arranged to be slipp

ed

over the end of arm B’ and clamped or held
thereon 1in any suitable or convenient man-
ner and at a pomnt outside the 1nsulator-
supporting bracket H’.

In Fig. 4 I have shown a slightly -modi-
fied arrangement of retaining device for the

messenger-wire -L; 1in case 1t “should become

displaced irom 1ts seat upon the insulator.dJ,

wherein a bracket or casting N is-arranged to
be received -upon the outer end of the arm B

and such bracket or casting extending at 1ts

upper end to a -point above the messenger-

wire :and 1ts supporting-insulator J and a
strain-brace O being connected at one end to

the upper end of bracket or casting N and at
the other end to the post A. Thus it will be

seen ‘that I combine the messenger-wire-re-
taining device with a strain-brace for support-

ng the arm B. In this case it will be ob-
served that the messenger-wire passes be-
tween the strain-brace and the arm B and in-

side of the arm or bracket N or between said
bracket and ‘the post A. Consequently all
danger of the messenger-wire becoming dis-

-placed from its seat in its supporting-in-

sulator and slipping off end of ‘arm B is
avolded.

Reference-sign P designates the trolley-
wire and ag ainst which in the operation of
carried by the
trolley-pole R, bears. The trolley-wire I 1s
suspended at frequent intervals from the
messenger-wire L, in any suitable or conven-
lent manner—as, for instance, by the sus-

pending connections S. In practice 1 pro-

pose to make these suspending connections >

danger of the passage of the trolley-wheel
along the trolley-wire P imparting a pound-

ing action to the trolley-wire, which would be
transmitted through such connections S to

the messenger-wire, thereby tending to un-
seat or c1splace the messenger-wire Trom its
seat 1n 1ts supporting- _insulators . J J7. In

practice 1 propose to employ suspending - de-

70

30

go

95

I1CO

1053

11G

11§

vices S at frequent intervals or short dis-

tances apart, whereas the posts A may be
placed at the usual or any desired interva.
distances apart along the roadway of the .

s or
ine.
In this manner the trolley-—wme 18 most effi-

clently supported and insulated and held in
truly straight position, thereby avoiding sag

or dip and enabling the car to attain a 111011

degree of speed and reducing to a minimum
the. danger of the trolley—whee
,trolley-wire while at the same
to a minimum the danger to pedestrians using
1'i the roadway in case the trolley-wire should
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fall or break, for in such case, being suspend- |
ed from the messenger-wire at frequent 1in-
tervals, 1n case of a break of the trolley-wire
the ends would still be maintained at a suf-
ficient height above the surface of the road-
way to avoid danger of accidental contact
with the exposed ana charged or live wire,
and by reason of supporting the messenger-
wire at a point above the supporting-arms B
B’ the danger of the trolley-wire falling is ob-
viated, since shoula for any reason the mes-
senger-wire be displaced from its seat 1n its
supporting-insulator 1t would still be caught
and held or supported by the arm B or B"
and the provision of the retaining-pins M \F,
If1gs. 1, 3, and 9, or the bracket or casting
N, Fig. 4, prevents the messenger-wire from
riding off the ena of arm B B'.

It sometimes occurs 1n the operation of
electric - car lines that the trolley -pole R
Jjumps the trolley-wire P or becomes dis-
placed therefrom, whereby its upper or free
end 1s caused to swing violently upwardly.
In such cases 1t {frequently happens that the
trolley-pole strikes the insulator-supports for
the trolley-wire, cross-braces, and the like.
In aconstruction embodying the principles of
my mvention as above described this objec-
tion 1s obviated, since the use of er oss—braces
1s avolded, and the only harm orinjuryresult-
ing from the trolley-pole jumping the trolley-
wire would be in such pole striking an arm B
B’. However, 1n order to avoid the danger
of the trolley—pole striking an mmsulator JJ
and breaking the same 1t may sometimes be

desirable to provide the insulators with

cuards. In Fies. 5, 6, 7, and 8 1 have
shown wvarious forms of insulator-guards
which are simple and efficient for protectlnﬂ
the msulators against breakage through the
striking thereag ainst of the trolley—pole In
the forms shown in Kigs. 5 and 6 1 provide
the 1msulator-suppor tmo casting H? with an
extended flance A? of sufficient extent to re-
ceive the blow of the trolley-pole, as mdi-
cated 1n Kig. 5, and to protect the insulator
from such blow.

It 1s obvious that the same result may be
%ccomph&ued I many otner spemﬁcallv c1t-
ferent ways. Ifor mstance, in Fig. 7 cast-

ings B?* C* m%y be secured by collars or
sleeves D* upon arm B and on opposite sides

of the msulator and serving as guards to pro-

tect the msulator J from injury.
I have shown another form of guard, com-
prising castings K? E?, extending on oppo-
site sides of the msulator-supporting casting
and clamped or secured to such casting. I
do not desire, therefore, to be hmited or re-
stricted in respect to the construction of in-
sulator-guard.

It may sometimes be desirable to support
two or more trolley-wires from each arm. I
have shown such an arrangement in Fig. 4,
wherein two brackets or castings 1 are

In Kie. 8

—

]

shown supported upon arm B each carrying
an 1sulator J, each insulator Supportm al
messenger-wire L, from each of which mes-
senger-wires A trolle} -wire I 1s suspended.
This arr angement 1 desire to include within
the spirit and scope of my mvention.

From the foregoing description it will be
seen that 1 plOVlde an exceedingly simple
and efficient catenary suspension For tr olley-
wires wherein the trolleyv-wire is efhuently
insulated and is held truly straicht, permit-
ting the operation of str cef-cars there 2along at
Jugh speeds and pernmutting the use of elec-
tric currents of high voltage without danger
to the public thlounh bemu pr()sed to the
ends of live wires in case the trolley-wire
should break or drop and wherein the insu-
lator-supports are protected
or accidental breakage throu
operation of tine cars.

It 1s obvious that many variations and
changes 1 the aetails of construction and ar-
rang ement would reamlv OCCUT TO Persons
skﬂled in the art ana still fall within the SpITit
ana scope of my mvention. I do not desire,
therefore, to be limited or restricted to the
exact details shown and describea; but,

Having now set forth the ob]ect and na-
ture of my invention and various construc-
tions embodying the principles thereof, what
I clazm as new ana useful and of my own in-
vention, and desire to secure by Letters Pat-
ent, is—

{. In a catenary suspension for trolley-
wires, an arm of irreg ular shape € 1 Cross-sec-
tion, a casting sleeved ther ‘on, an msulator
carrieG by said casting at a 1,..0111L above said
arm, a Mmessenger-w ire SUpPOr ted by said in-
sul‘mtor a t1 ollev—-wile and means for sus-
pending said trollcy—wne from said messen-
oer-wire. -

2. In a catenary suspension for trolley-
wires, an arm, an 1118111%01 supporteda there-
on, & Gumd for said insulator, a messenger-
wire suppor ted by said 1115111%’501“ Q trollev
wire, and means for suspending said trolley-
wire from said mMessenger-wire. |

3. In a catenary suspon&on for trolley-
wires, an arm, acaqtinﬂ 111011111;0 thereon, an
insulator Sumj:mted bV sald casting at a p oint
above said arm, a guard to pr oteot Sald Insu-
lator ﬁom IMJUry, & Messenger-wire support-
ed by sald “*nsulator a tr ollemwre and means
for suspending said tr ollev—wwe from said
MEeSSenger-wire.

4. In a device of the class cescribed, the
combination of a support, an arm, an insu-
lator adjustably mounted on the arm, and at
a point above said arm,
supported by the 1115111&1,01‘ a conductor ~WiTe,
means for supporting sai id conductor-wire
from the messenger-wire, and a brace pass-
1ing over the insulator and engaging the arm
and the support.

5. In a device of the class described, the

oh the ordinary

against mjury.

¢ IMessenger —wire
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combination of a support, a horizontal arm,
a casting adjustably mounted on said arm, an
ansulator mounted on the casting above the
arm, a suspension-cable supported by the in-
sulator, a conductor suspended from the

cable, and a brace spaced from .and passing

-over the insulator, one end ofthe brace being
connected with the free end of the arm and

the.other end being connected to the support.
6. In a device of the class described, the

combination of a.support, a horizontal arm,
an insulator located above the arm and ad-
justably mounted thereon, means for secur-
g ‘the msulator 1n 1ts adjusted position, a
brace located :above the insulator and with
one ena secured to the support, and means
for.connecting the free end of the brace to the
arm beyond the msulator. -

842,222

7. In a device of the class described, the
combination of a support, a horizontal arm
irregular in cross-section, an insulator located
above sald arm and adjustably mounted

thereon, means for securing the insulator in
1ts adjusted position, a brace, one end of

which 1s secured to the support. above the in-
sulator, and means operatively related to the
Iree end of the arm, and extending to a point
above the insulator, to which the free end of
the braceis secured.

In witness whereof I have hereunto set my

'ha.nd,-this 19th cay of November, 1904, 1n
the presence of the subscribing witnesses.

GHEHORGE A. MEAD.
Witnesses: -
H. C. SCHWABLE,

EF. W. MILLER.
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