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1

This invention relates to improvements in over-
head trolley rails and more particularly to trolley
rails comprising as a new article of manufacture
an integral assembly of lower chord of standard
trolley track and an upper chord of structural

section connected by a plurality of chord-joiners’

of novel style and having novel relationships with
the respective chords. This invention also dis-
closes a novel combination of parts for econom-
ically resisting the various external and internal
stresses of an integral rail.

The general requirements for a two-thread in-
tegral trolley rail are well known. It has the de-
sign requirements of a beam for carrying a mov-
ing load, characterized by having the load applied
to the bottom chord and suspended below it, by
having long spans without lateral support for the
top flange, by the need for minimum deflection
at the track, by the need for minimum width at
the track as affecting stresses in track and trolley
yokes, and by the need for security while . sup-
porting loads moved along the rail or vertically
accelerated loads. It is desirable to join and sup-
port adjacent spans in such manner as to pro-
duce continuous-beam effects in resisting vertical
loadings and in resisting lateral deflection.

The utility of the integral rail here disclosed
as an article of manufacture, is that it meets all
the needs and general requirements simultaneous-
ly and in an economical and efficient manner.

Among the objects of the invention may be
noted the provision of an improved overhead
trolley rail characterized by great strength in pro-
portion to dead weight, and to the value of mate-
rials plus labor used in ifs construction; the pro-
vision of an overhead rail comprising a welded
assembly of upper and lower chords gnd a novel
and effective manner of joining the chords so as
to avoid direct tension on any weld or & bending
moment on any weld or a combination of such
tension and bending; the provision of an over-
head rail employing upper and lower chords and
chord-joiners that simultanecusly center the
track chord under the upper structural chord,
provide rigid connections between the chords, and
provide resilience in resisting stresses due to side
thrust of loads; the provision of an integral rail
combining wide top flange, narrow boftom flange
at track portion and substantial depth of rail, all
in proportion to the size of the standard track
section used; the provision of overhead track with

a typical form of construction capable of being

maintained whileé permitting variation in the de-
sign of individual spanning members in accord-
ance with usual engineering practice for various
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spans, depths, loadings and the like; the provision
of trolley rail with intervals of clear space be-
tween the chord-poiners, which permit passage
through the rail of supporting members, pipes,
conduits and the like, above the clearance lines
traced by tops of trolley wheels; and. the pro-
vision of an overhead trolley track which is ca~
pable of prefabrication in complete sections for
shipment and assembly on the job with each sec-
tion incorporating means providing ready assem-
bly with adjacent sections and strong connections
to supports.

Other objects will be in part cbvious from the
annexed drawings and in part hereinafter indi-
cated in connection therewith by the following
analysis of the invention.

In the drawings:

Fig. 1 is a side elevation of one half of a ship-
ping section of integral rail according fo one em-
bodiment of the invention, the other half being
symmetrical by rotation about line 19—19 which
may be taken to represent the vertical center line
of the shipping section;

Fig. 2 is g section taken along line 2—2 of Fig. 3;

Fig. 3 is an enlarged side view of a portion of
the rail illustrated in Fig. 1 to show the construc-
tion of the chord-joiners;

Fig. 4 is an enlarged section through the lower
chord illustrating the connection of a chord-
joiner therewith;

Fig. 5 is a side elevation of a partial sh1pp1ng
section of an integral rail of modified construc-
tion according to the invention; :

Fig. 6 is an enlarged side view of a portion of
the rail illustrated in Fig. 5 to show the construe-
tion of a chord-joiner;

Fig. 7 is a view similar to Fig. 4 but 111ustra,t1ng
an alternative and cheaper section for the lower
chord, and a method of connecting a. chord-
joiner therewith;

Fig, 8 is a section through an integral rail il-
lustrating an alternative construction for long
spans or for use under conditions requiring
greater strength than provided by the structural
upper chord as illustrated in other figures;

Fig. 9 is a view similar to Figs. 1 and 5 which il-
lustrates another form of infegral rail according
to the invention; ) )

Pig. 10 is a section taken along line {0—18 of
Fig, 11;

Fig. 11 is an enlarged side view of a portion of
the rail illustrated in Fig. 9 to show the construc-
tion of a chord-joiner;

Fig. 12 is gn enlarged side view similar to Fig.
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11, to show the construction of a chord-joiner as
used with a single section track member.
Referring to the drawings, wherein like refer-
ence characters indicate like parts throughout
the several views, 20 indicates generally a pre-
fabricated section of integral rail according to
the invention. While the length of the section
will vary, the partial section of rail shown may
be regarded as approximately half the length of
a complete -section ‘thereof. "As:shown in the
drawings, the said section comprises a rigidly
connected assembly of a structural top chord 21
providing a wide top flange, a common hard steel
track section 22 forming the bottom chord and

providing at the same time a narrow track for-

10

15

load bearing trolley wheels, a plurality of spe- -

cially formed and connected chord-joiners to be
described, and two sections of web-~plate ‘28-close
to the ends of the section. Each end of the typical
shipping sections shewn-corresponds to a point
of support for the integral rail, hence plate 29
is close to a point of ‘support.

‘The top chord 21 .as’ shown in‘Fig. 2 preferably
comprises’ a.T made from one flange and half the
web of a wide-flange T beam; but it will often be
advantageous "to “use less than half the web,
thereby .making the remainder-of the I beam
available for another use as for & crane or for a
stronger rail. -In either case, there is-ample space

for a set of punched holes 23 at each end of the

top flange, and-a Set of holes ‘24 at each end of
the stem, these holes being for use in supporting
the rail and splicing together sections-of rail
according to common structural practice.

The bottom’ chord 22 may- take-the form of a

rolled section of hard steel track with two. sym-
metrical treads for supporting overhead trolley
wheels. In the preferred form of this invention,
a well known ‘track section 22 is-used of two parts
22¢ and-22b- attached ‘together, usually by bolts
25, 22¢ being-a rolled section of hard steel with
a continuous flange near the 'bottom of its outer
face designed to support one wheel 6f a pair of
trolley wheels and with a continuous groove and
offset  near the -top :of its iriner face designed to
clamp onto adjustable hangers slidable along the
groove, and 22b being another length of the same
rolled .section turned end for etid. “Thus track’22
may “be carried in stock’ for'use "with slidable

hangers as per standard practice,” and also’ for

making the integral rail of this’ ‘invention, the
two uses supplementmo- each other in- the ‘mono-
rail business.

Considering now the speciglly formed elements
termed chord-joiners -orchoérd connectors, and
their- relationships “with other -elements of - the
integral rail according to the: invention, reference
character 32 (Figs. 1t0°4) indicates one of a plu-
rality of spaced chord-joiners preferably of rolled
fiat bar steel. The upper end of- 32 is offset from
the vertical plane of the rail by an amount equal
to-one-half -of - the thickness of stem of -the {op
chord plus one-half the thickness of the bar from
which - the chord=joiner-:is “made, whereby: the
track is- centered ‘under the top: ¢hord, and. the
location line of the track ‘centersiupon the con-
nections’ of:a rail-to supports. - The:upper end: of
32 has g rigid attachment to the stem-of the top
chord as by two fillet welds 33, 34 (Fig.-3): or by
two rivets. - To facilitate .welding-and: increase
the strength of the rail, the fillet weld 33 may be
continued across the.end of bar 32.and made one
with weld 34, but the utility-of portlons 33.and 34
will be the same as for separate welds.  Two rivets
spaced apart vertically may -be substituted’ for
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4

welds 33 and 34, in which case they should be
spaced apart the maximum practical distance
on the chord-connector, to exert a force couple
for resisting deformation due to internal stresses
in the rail. The said rigid attachments are pref-
erably alternated along the two sides of the stem
of top chord but the symmetrical character of
the rail section is variable within ordinary limits
of steel designing. The lower end of the chord~
joiner 82'is formed to fit inside the head groove
of -the track having ledges :36a, 36b -which in as-
sembly are brought into contact with the upper

‘horizontal surfaces of the head groove, and fillet

welds 37, 38 are then made so as to form a rigid
connection between chord-joiner and track. The
ledges are-capable of transmitting vertical loads
due to loaded trolleys upon the track, without

-subjecting “welds 37,-38 to vertical tension. As

shown-in-Fig. 1, the width of the chord-joiner is
less than the depth of the rail and the chord-
joiners are spaced apart a distance approximat-
ing two to three times the depth of the rail, these
beirig ‘general characteristics of the preferred
form of the invention. "For the species of the
invention shown in Fig. 1, however, .the: chord-
joiner :32 might be economically and efficiently
made of width greater than the depth.of the rail.

The intermittent spacing of “the -chord-joiners
permits considerable latitude in the design of an
individual section of ‘rail as regards locations.of
chord-joiners. They may be spaced closer to-
gether near the ends of the section for increased
strength of the rail; -and the spacings may be
varied for clearance of supports, pipes or similar
obstructions desired to.pass through the rail.

“For light loads,-and shallow ‘depths of rail, the
chord-joiners in combination with the top and
bottom chords as described will be found sufficient
by common methods of design or test to form an
efficient section of integral rail. For most cases
however; it-will'be desirable to use a length of web
plate between the chords near each point of sup-
port of the integral rail. “When such. web plates
are used, some of the chord-joiners may have the
track sections simply clamped on, thus saving the
welding at. these chord=-joiners.

.Each end of-the rail section,.as illustrated. in
Fig. 1, is provided with a web plate 29 of rectan-
gular outline,. the upper and.lower edges respec-
tively thereof being welded to the adjacent edges
of the upper. and lower chords. The length of
plate 129 may be varied to suit the specified
strength of an .individual shipping section. of rail.
Plate 29 is located. close .to the.point. of support
of the integral rail, but allowance may be made
for clearance. of track . splice, .support and one
chord-joiner. ' The length of.plate 28 determines
the locations of- the two adjacent.chord-joiners
32a of typical style 32 which:are welded-to. the
ends of plate’29, whereby the -common web.plate
construction takes .on the .advantages.of .the
chord-joiner construction.

A modified form . of -.chord-joiner is employed
in the rail illustrated.in Fig.-5 for.connecting.the
upper chord 21:and lower.chord-22. Each.chord-
joiner, as shown in Fig.-6, consists-of.a:flat rolled
steel bar or plate 41 having its-upper. end .split
and the two.arms 4iq, 41b.offset relative to.each
other-and rigidly. attached to the stem-of the top
chord-by. ﬁllet -welds 42, 43 .and-44.on-each arm.
Welds-42 are at-the-two.outside edges-of the bar
and- are capable .-of exerting -a force couple -for
resisting internal: stresses in the rail:'while simul-
taneously res1st1ng tension .on-the. chord-joiner,

-all resmtance being. a,ccomphshed by -means. of
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welds in shear, sald welds being of readily com-
puted safe strength. 'The width of the chord-
joiner is sufficient to space the two welds 42 and
42 a substantial distance apart as affecting the
strength of the force couple. Welds 43 and 44 are
supplementary tack welds, and might be omitted
without impairing the total strength of the rail.
Each. chord-joiner 4! may have its lower end
formed similarly to the chord-joiner 32 of the
Figs. 1-4 modification, or similarly to the variant
thereof indicated in Fig. 7, and may be rigidly
connected to the lower chord as by the fillet welds
31, 38 of Fig. 4.

Fig. 7 illustrates a construction in which angles
46a and 48D of hard steel, which are secured back
to back as shown, are substituted for the track
sections 22¢ and 22b respectively. The chord-
joiners 45 consequently have the modified form
as shown being made as straight bars of a length
to extend the full height of the angles ang to
project below the horizontal flanges thereof; and
being fillet welded top and bottom as at &7, 48 and
41a, 484, to the angles. In other respects, chord-
joiners 453 correspond to the chord-joiners 32
(Fig. 3), or &1 (Fig, 6), or 50 (Fig. 11), the form
50 to. be described hereinafter. In Fig. 8 the
upper chord 21 is reinforced by a structural chan-
nel 40 for long spans or for use under conditions
requiring greater strength than provided by a
simple T-section.

Referring to Fig. 9, there is illustrated a rail
with. chord-joiners between upper and Ilower
chords following generally the style of the chord-
joiners illustrated in the Figs. 5 and 6 modifica-
tion but in which the two branches are substan-
tially spaced from each cther. Thus, the chord-
Jjoiners generally indicated at 58 are of U-shape
construction, the side arms or branches thereof
50a, 50b (Fig. 11) being spaced apart from each
other and connected by a horizontal body 53¢
having side ledges like 36¢, 360 (Fig. 4), a shank
like 35 to match the slot 88 in the rail head and
two fillet welds 51 like welds 37, 88 in Fig. 4. The
spaced upper ends of the legs 58a, 50b are oppo-
sitely offset, the dimension of each offset being
one half the thickness of the stem of the top
chord plus one half the thickness of the bar from
which the chord-joiner is made. The offseis are
preferably made as shown in Fig. 10 with bends
52 as low as possible while clearing trolley wheels
81, and bends 53 as high as possible while clear-
ing the stem of the top chord. Each chord-
joiner 38 is rigidly connected to the stem of the
top chord by two fillet welds 54 at the outside
edges of 80a and 59b. Additional fillet welds 55
and 58 may be added at the inside edges of 50a
and 50b for tack welds or for supplementary
strength.

The chord-joiner 58 (Fig. 11) is preferably
made from a length of rectangular rolled steel
bar, the mid-section of which is heated for bend-
ing and forging to form the body portion 58¢: and
while. in the heated condition it may be com-
pressed longitudinally to upset the bar to provide
sufficient metal for the ample height and width
indicated for 5dc, the said width being such that
the body portion has end projections beyond the
two arms 56a and 596, the ample height and
width being desirable to provide substantial
strength for the chord-joiner where it is to be
combined with the track sections.

The drawings show three typical forms of con-
struction, any one of which might be manufac-
tured as a type adaptable to various spans, depths,
capacities and the like, The advantage of such
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a typical form of construction for integrai-tibis
ley rail is that the chord-joiners may be made for
stock in various lengths but otherwise alike and
that workman may become. accustomed to uni-
form procedures in manufacture.

When the rail is used there will arise internal
stresses which tend to change the shape of the
rail with resultant deflection at the track. No-
ticeable deflection is objectionable and requires
trolleys to be moved up-hill, A common internal
stress will be resisted by the weld 54 on 50q and
o, similar weld on 500, in proportion to the width
of the chord-joiner. The width of the chord-
joiner 56 may be defined as the distance from the
outer edge of 58¢ to the outer edge of 500, A
somewhat greater width than shown would pro-
vide greater strength, but if the width be increased.
to a dimension substantially. greater than the:
depth of the integral rail, a different style of con-
struction will result as regards distribution of
stresses, methods of design and manufacture, and
open spaces thru the rail. For best meeting gen-
eral requirements, the rails illustrated by Figs, 5
and 9 use chord-joiners with width dimension
less than the depth of the rail. ;

The intermittent chord-joiners 59 are stronger
in resisting buckling than a continuous or. sec-
tional web plate construction of equal depth be-
cause they are thicker. They are more economi-
cal because of the relatively large amount of open
space between them, and between the arms 50qg
and 50b. The thickness of g chord-joiner, pos-
sible without interference with trolley-wheels and
without increase in width of track, makes possible
the construction of an._integral rail of. greater
depth than thoss heretofore in common use.
Greater depth gains increased strength and de-
creased deflection. .

Referring generally to fillet welding of any. two
steel members it is desirable to have relation of
parts and application of welds so that each weld
is subjected in use to shearing stresses only.
Welds are generally considered objectionable if
subjected to tension, or to bending moments, or

; to tension and bending simultaneously. Integral

trolley rails joined by fillet welding have been
widely used in many forms. The integral rail of
this invention is believed to be the first disclosure
of a combination of parts and welds wherein the
principal stresses are taken by welds in shear.
This is true for stresses due to normal loads on
movable trolleys, to side sway of loads, and to
off-side hoisting. .
As in prior embodiments, a rail segtion of the
type illustrated in Fig. 9 may be provided at its
ends with web plates 29 welded along their top
and bottom edges to the upper and lower chords,
and ab their ends to typical chord-joiners.
Overhead trolley rail as deseribed in the fore-
going thus comprises a welded hence homoge-
neous or integral assembly of upper and lower
chords, with specially formed and related chord-
joiners and specially combined web plates, con-
necting the chords, in which the principal stresses
are transmitted by welds in shear. Hence, an
overhead rail constructed in accordance with the
invention combines with other desirable features
great strength in proportion to the dead weight
thereof and to the amount of materials plus labor
employed in its construction, with the rail being
characterized by minimum dead weight conse-
quent to the open-work construction between -the
chord-joiners. In addition to centering the lower
chord directly beneath the upper chord-and in )
such manner as to provide the necessary resilience
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in resisting side thrusts due to fraveliing loads,

the specially formed chord-joiners are such-as

to provide a typical form of construction and also
permit passage through the rail of pipes, conduits
and supporting members.

A wide upper chord with outer edges thick
enough to resist buckling is attained by the use
of 3 common structural T section rolled and fab-
ricated for such use. A narrow bottom flange ab
track is attained by the use of a standard track
section designed and usable for another purpose
requiring a narrow trolley track, and found espe-
cially useful in the combination described herein.

Moreover, overhead track according to the in-
vention may be prefabricated into complete sec-
tions with provisions for end splices and connec-
tions to supports whereby sections may be readily
assembled and erected at the job. The specially
formed and related chord-joiners are of advan-
tage in manufacture in that they permit the
chords to be trued up with a minimum expendi-
ture of time and energy prior to the rigid con-
nections of the various elements by the welding
procedures outlined above.

Each element of the. integral rail herein de-
scribed may be combined with all necessary sup-
plementary elements; therefore an integral rail
according to the invention can meet all the
objects of the invention simultaneously.

The preferred form of this invention uses a
bottom chord track member of two rolled sections
22¢, 22b (Fig. 4). Many of the advantages of
the invention may be attained when using any
one of the well known track members consisting
.of a single rolled section having two wheel-flanges
near. the bottom, a rail head at the top and a
connecting web. Fig. 12 is a view similar to Fig.
11, showing one chord-joiner 58 as used to con-
nect the top chord 21 and a single section rail
60 forming the bottom chord. The chord-joiner
shown at 58 is formed from a rectangular bar to
have a U shape construction with side arms 58a
and 58b spaced apart from each other and con-
nected by a horizontal body portion §8c. A weld
59 connects the chord-joiner to the rail head.
Above the body portion, the arms 58a and 58b
are the same as arms 50a and 50b respectively.
‘Nothing new is claimed regarding the track 60
or the connection provided by the weld 58, but
an integral rail made with chord-joiners 58 will
have the advantages of the invention with regard
1o all construction above the connections of the
track with the chord-joiners.

As many changes could be made in carrying
out the above constructions without departing
from the scope of the invention, it is intended
that all matter contained in the above description
or shown in the accompanying drawings shall be
interpreted as illustrative and not in a limiting
sense.

Iclaim:

1. A trolley rail comprising: a structural top
chord having a horizontal flange and a vertical
stem; a parallel bottom chord consisting of two
track members of a standardized rolled section
of hard steel, formed and secured together so as
to provide a two-tread track for trolley wheels
and a rail head having a longitudinal slot and
offset grooves defined in part by two horizontal
surfaces inside the rail head; a plurality of chord-
connectors spaced apart along the rail; each
chord-connector having near its upper end a rigid
connection to the stem of the top chord, the said
rigid connection including means to resist shear
with portions of said means spaced apart, and
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the.total number of means to resist shear on one
side of the stem being substantially equal o the
total number on the other side of the stem for
the plurality of chord connectors; each chord-
connector having near its lower end a side ledge
on each side and extending across the width of
the chord-connector, the two ledees having hear-
ing engagement with the aforesaid horizontal
surfaces inside the rail head; and rigid connec-
tions for substantially all of the chord-connectors
provided by fillet welds attaching the two track
members to the two sides respectively of the
chord-connector and securing the chord-connec-
tor. ledges and the rail-hiead horizontal surfaces
inthe bearing engagement aforesaid.

2, A trolley rail comprising: a structural top
chord having a horizontal flange and 2 vertical
stem; a parallel bottom chord consisting of two
track members of a standardized rolled section
of hard steel, formed and secured together s0-as
to provide a two-tread track for trolley wheels
and a rail head having a longitudinal slot and
offset grooves defined in part by two horizonfal
surfaces inside the rail head; a plurality of chord-
connectors spaced apart along the rail; each
cherd-connector having near its upper end a
rigid connection to the stem of the top chord,
the said rigid connection including means to re-
sist shear with portions of said means spaced
apart, and the total number of means to resist
shear on one side of the stem being substantially
equal to the total number on the other side of
the stem for the plurality of chord connectors;
each chord-connector having near the lower end
a, side ledge on each side and extending across
the width of the chord-connector, the two ledges
having bearing engagement with the aforesaid
horizontal surfaces inside the rail head; rigid
connections for substantially all of the chord-
connectors provided by fillet welds attaching the
two track members to the two sides respectively
of the chord-connector and securing the chord-
connector ledges and. the rail-head horizontal
surfaces in the bearing engagement aforesaid;
and rectangular plates adjacent the points of
support of the trolley rail, each plate having its
upper edge welded to the edge of said stem, its
lower edge welded to said rail head, and its other
two edges determining the locations of the two
adjacent chord-connectors and being welded
thereto respectively.

3. A trolley rail ecomprising: a monorail bot-
tom chord; a structural top chord parallel there-
to and having a horizontal flange and a vertical
stem with the flange forming the top of the trol-
ley rail; a plurality of chord-connectors spaced
apart throughout the length of the said rail and
connected to the said bottom chord; each chord-
connector having near its upper end a rigid con-
nection to the stem of the top chord, the said
rigid connection including fastening means to
resist shear with portions of said means spaced
apeart a substantial distance on said stem, and the
tetal number of means to resist shear on one side
of the stem being substantially equal to the total
number on the other side of the stem for the plu-
rality-of chord comnectors.

4, A trolley rail ineluding a top chord and a
parallel bottom chord consisting of two track
membpers of a standardized rolled section of hard
vide a two-tread track: for trolley wheels and a
rail head having a longitudinal slot and offset.
grooves.defined in part by two horizontal surfaces
inside the rail head, and including a discontinu-
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ous series of chord connectors between the top

and bottom chords, characterized by: said top

chord including one flange and a portion of the
web of a wide-flange structural I beam, the flange
width of the top chord being more than twice
the flange width of the bottom chord: the top and
bottom chords keing spaced apart so that the
distance between thein is greater than the depth
of the bottom chord; a plurality of chord-connec-
tors spaced apart along the trolley rail; each
chord-connector being connected rigidly to the
top chord; each chord-connector having near
its lower end a side ledge on each side and €X-~
tending across the width of the chord-connector,
the two ledges having bearing engagement with
the aforesaid horizontal surfaces inside the rail
head; and rigid connections for substantially all
of the chord-connectors provided by fillet welds
attaching the two track members to the two sides
respectively of the chord-connector and securing
the chord-connector ledges and the rail-head
horizontal surfaces in the bearing engagament
aforesaid.

5. A trolley rail comprising: a structural top
chord having a horizontal flange and a vertical
stem; a parallel bottom chord consisting of two
track members of a standardized rolled section
of hard steel, formed and secured together so as
to provide a two-tread track for trolley wheels
and a rail head having a longitudinal sloi and
offset grooves defined in part by two horizontal
surfaces inside the rail head: a plurality of
chord-connectors spaced apart along the rail;
each chord connector having the form of a flat
bar of width less than the depth of the trolley
rail; said bar having ifs upper end offset, the
dimension of the offset being one half the thick-
ness of the stem of the top chord plus cne half
the thickness of the bar, having its upper end
rigidly connected to the stem of the top chord
by two vertical fillet welds spaced apart the
width of the bar, the said offset and connected
ends alternating generally between the two sides
of the stem; said bar having near its Iower end
a side ledge on each side and extending across
the width of the bar, the two ledges having bear-
ing engagement with the aforesaid horizontal
surfaces inside the rail head; snd rigid connec-
tions for substantially all of the chord-connectors

provided by fillet welds attaching the two track ©

members to the two sides respectively of the
chord-connector and securing the chord-con-
nector ledges and the rail-head horizontal sur-
faces in the bearing engagement aforesaid.

6. A trolley rail comprising: a structural top
chord having a horizontal flange and a vertical
stem; a parallel bottom chord consisting of two
track members of a standardized rolled section
of hard steel, formed and secured together so
as to provide a two tread track for trolley wheels
and a rail head having a longitudinal slot and
offset grooves defined in part by two horizontal
surfaces inside the rail head; a plurality of
chord-connectors spaced apart along the rail;
each chord connector having the form of a flat
bar of width less than the depth of the trolley
rail; said bar having its upper end offset, the
‘dimension cf the offset being one half the thick-
ness of the stem of the top chord plus one haif

the thickness of the bar, having its uprper end °

rigidly connected to the stem of the top chord
by two vertical fillet welds spaced apart the width
of the bar, the said offset and connected ends
alternating generally between the two sides of
the stem; said bar having near its lower end a

10

20

25

30

36

40

55

60

5

10

side ledge on each side and extending across the
width of the bar, the two ledges having bearing
engagement with the aforesaid horizontal sur-
faces inside the rail head; rigid connections for
substantially all of the chord-connectors pro-
vided by fillet welds attaching the two track
members to the two sides respectively of the
chord-connector and securing the chord-con-
nector ledges and the rail-head horizontal sur-
faces in the bearing engagement aforesaid; and
rectangular plates adjacent the points of support
of the trolley rail, each plate having its upper
edge welded to the edge of said stem, its lower
edge welded to said rail head, and its other two
edges determining the locations of the two ad-
jacent chord-connectors and being welded there-
to respectively.

7. A trolley rail comprising: a structursal top
chiord having a horizontal flange and a vertical
stem; a parallel bottom chord consisting of two
track members of a standardized rolled section of
hard steel, formed and secured together so as
to provide a two-tread track for trolley wheels
and a rail head having a longitudinal slot and
offset grooves defined in part by two horizontal
surfaces inside the rail head; a plurality of chord-
connectors spaced apart along the rail, each chord
connector being formed from a steel bar of width
less than the depth of the trolley rail and having
ifs upper end split into two substantially equal
parts and the two parts oppositely offset, the
dimension of each offset being one half the thick-
ness of the stem of the top chord plus one half
the thickness of the bar; each chord connector
having near its upper end a rigid connection to
the stem of the top chord, the said rigid con-
nection including two vertical fillet welds spaced
apart the width of the bar and on opposite sides
of said stem; each chord-connector having near
its lower end a side ledge on each side and ex-
tending across the width of the chord-connector,
the two ledges having bearing engagement with
the aforesaid horizontal surfaces inside the rail
head; and rigid connections for substantially all
of the chord-connectors provided by fillet welds
attaching the two track méembers to the two sides
respectively of the chord-connector and secur-
ing the chord-connector ledges and the rail-
head horizontal surfaces in the bearing engage-
ment aforesaid.

8. A trolley rail comprising: a structural top
chord having a horizontal flange and a vertical
stem; a parallel bottom chord consisting of two
track members of a standardized rolled section of
hard steel, formed and secured together so as fo
provide a two-tread track for trolley wheels and
a rail head having a longitudinal slot and o’ﬁset
grooves defined in part by two horizontal surfaces
inside the rail head; a plurality of chord-con-
nectors spaced apart along the rail, each chord-
connector being formed from a steel bar of Width
Iess than the depth of the integral rail and having
its upper end split into two substantially equal
rarts and the two parts oppositely offset, the
dimension of each offset being one half of the
thickness of the stem of the top chord plus
one half the thickness of the bar; each chord
-connector having near its upper end a rigid con-
nection to the stem of the top chord, the said
rigid eonnection including two vertical fillet welds
spaced apart the width of the bar and on oppo-
site sides of said stem; each chord connector
having near ‘its lower end a side ledge on-each
side and extending across the width of the chord-
connector, the fwo ledges having bearing engage-
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ment with the aforesaid horizontal surfaces in-
side the rail head; rigid connections for substan-
tially all of the chord-connectors provided by
fillet welds attaching the two track members to
the two sides respectively of the chord-connector
and securing the chord-connector ledges and the
rail-head horizontal surfaces in the bearing en-
" gagement aforesaid; and rectangular plates ad-
jacent the points of support of the trolley rail,
each plate having its upper edge welded to the
edge of said stem, its lower edge welded to said
rail head, and its other two edges determining
the locations of the two adjacent chord con-
neectors and being welded thereto. respectively.

9. A trolley rail comprising: & structural top
chord having a horizontal flange and a vertical
stem; a parallel bottom chord consisting of two
track members of a standardized rolled section
of hard steel, formed and secured together so as
to provide a two-tread track for trolley wheels
and a rail head having a longitudinal slot and
offset grooves defined in part by two horizontal
surfaces inside the- rail head; a plurality of
chord-connectors- spaced apart along the rail,
each. chord-connector having: a rectangular U
shape of width less than the depth of the trolley
rail, the arms of the U being oppositely offset
and the dimension of each offset being one half
the thickness of the stem of the top.chord plus
one half- the thickness of the arm; each chord
connector having near its upper end:a rigid: con-
nection to the stem of the top chord, the: said
rigid: connection including two. vertical fillet
welds spaced. apart the width: of the U and on
opposite sides of said stem; each chord connector
haying near its lower end a side ledge on- each
side:and extending across-the width of the chord
connector, the-two ledges having bearing engage-
ment with the aforesaid: horizontal surfaces in-
side: the rail head; and rigid connectiens for sub-
stantially: all. of the chord connectors provided
by fillet, welds: attaching the two track members
to the two sides respectively: of the ehord con-

nector and seeuring the cherd-connector ledges.
and the rail-head horizontal surfaces in the bear-

ing engagement: aforesaid.

10. A trolley rail comprising: a structural top
chord: having- a: horizontal flange and a vertical
stem: a parallel bottom chord consisting of two
track members of a standardized, rolled section
of hard steel, formed and secured together so as
to: provide a two-tread track for trolley wheels
and a rail head having a longitudinal slot and
offset, grooves: defined in part. by two horizontal

surfaces inside the rail head; a plurality of chord 5

‘connectors spaced apart along the rail, each
chord: connector- having a rectangular U shape
of width less. than. the depth of the trolley rail,
the arms of the U being oppositely offset and
the dimension: of each offset being one half the
thiekness of the stem of: the top chord plus one
half the thickness of the arm; each chord con-
nector having near its upper end a rigid connec-
tion to. the stem of the top chord, the said rigid
connection including two vertical fillet welds
spaced apart, the width of the U and oh opposite
sides of sai¢ stem; each chord connector having
near its lower end a side ledge on each side and
etxending across the width of the chord connec-
tor, the two ledges having bearing engagement
with: the aforesaid horizontal surfaces inside the
rail head; rigid connections. for substantially all
of the chord connectors: provided by fillet, welds
attaching the two-track members to the two sides
respectively of the chord connector and securing
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the chord-connector ledges and the rail-head
horizontal surfaces in the bearing engagement
aforesaid; and rectangular plates adjacent. the
points of support of the trolley rail, each plate
having its upper edge welded to the edge of said
stem, its lower edge welded to said rail head, and
its other two edges determining the-locations of
the two adjacent chord connectors and being
welded thereto respectively. -

11. A trolley rail comprising: a bottom chord
suitable for the movement thereon of load bear-
ing trolley wheels; a structural top chord. par-
allel to.and spaced at a substantial distance {rom
the bottom chord and having a horizontal flange
forming the top-of the trolley rail and a vertical
stem projecting downwardly; a plurality of chord
connectors between the bottom chord-and- the top
chord, which are spaced apart along the trolley
rail so as. to- form- a plurality of clear spaces
through the trolley rail between said. chords and
said chord connectors, with the clear spaces al-
ternating with the chord connectors ab least
through the greater and intermediate portion of
the length of the trolley rail, the vertical dimen-
sion of each clear space being of substantial de-
gree in proportion to the size of the bottom chord
and. the longitudinal dimensions of the clear
spaces generally being- of substantial degree in
proportion to the width of a. chord connhector;
each chord connector being welded at its lower
portion to the bottem chord; each chord connec-
tor being welded at its upper portion to the stem
of the top chord at at least two points spaced
apart a substantial distance on the said stem,
with the amount ef welding on one side of the
stem being substantially equal to the amount of
welding on the other side of the stem for the
plurality of .chord connectors; and each chord
connector including at least. one offset, the di-
mension of each offset being substantially equal
to half the thickness of the stem of the top-chord
plus. half the thickness of the chord connector.

12. A trolley rail comprising: a bottom chord
suitable for the movement thereon of load bear-
ing trolley wheels; a structural top- chord par-
allel to and spaced-at a substantial distance from
the bottom chord and having a horizontal flange
forming the top.of. the trolley rail and a vertical
stem projecting downwardly; a plurality of chord
connectors between the bottom chord and the
top chord, which are spaced apart along the trol-
ley rail so. as to form a plurality of clear spaces
through the trolley rail hetween said chords and
said chord connectors, with the clear spaces al-
ternating with the chord connectors at least
through the greater and intermediate portion of

“the length of the trolley rail, the vertical di-

80

75

mension of each. clear space being of substantial
degree in proportion to. the size of the bottom
chord and. the longitudinal dimensions of the
clear spaces generally being of substantial degree
in proportion to.the width of a chord connector;
each chord connector being welded at its lower
portion to, the bottom: chord; and each. chord
connector being welded- at; its upper portion to
the stem of the top chord at at least two points
spaced apatrt a substantial distance on the said
stem, with the amount of welding on ong side of
the stem being substantially equal to the amount
of welding on the: other side of the stem for the
plurality of chord connectors.

13. A trolley rail comprising: a bottom chord
suitable for the movement thereon of load bear-
ing trolley wheels; a: struetural top chord par-
allel to ang spaced:at a substantial distance from
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the bottom chord and having a horizonta] flange
forming the top of the trolley rail and s vertical
stem projecting downwardly: a plurality of chord
connectors between the bottom chord and the top
chord, which are spaced apart along the trolley
rail so as to form a plurality of clear spaces
through the trolley rail between said chords and
said chord connectors, with the clear spaces al-
ternating with the chord connectors at least
through the greater and intermediate portion of
the length of the trolley rail, the vertical dimen-
sion of each clear space being of substantial de-
gree in proportion to the size of the bottom chord
and the longitudinal dimensions of the clear
spaces generally being of substantial degree in
proportion to the width of a chord connector;
each chord connector having the form of a rec-
tangular plate or bar with the longer dimension
vertical, when viewed from the side of the trolley
rail, the lower portion of the bar being welded
to the upper portion of the bottom chord, the
upper portion of the bar being offset, the dimen-
sion of the offset being one half the thickness of
the stem of the top chord plus one half the thick-
ness of the bar, and being connected to the stem
of the top chord by at least two fillet welds spaced
apart a substantial distance on the said stem;
and the offset and connected ends of the plural-
ity of chord connectors, alternating generally be-
tween the two sides of the stem of the top chord.

14. The combination of the structure set forth
in claim 13 together with rectangular plates ad-
jacent to the points of support of the trolley rail,
each plate having its upper edge welded to the
stem of the top chord, and its lower edge welded
to the uppermost portion of the bottom chord.

15. A trolley rail comprising: a bottom chord
suitable for the movement thereon of load bear-
ing trolley wheels; a structural top chord par-
allel to and spaced at a substantial distance from
the bottom chord and having a horizontal flange
forming the top of the trolley rail and a vertical
stem projecting downwardly:; a plurality of chord
connectors between the bottom chord and the top
chord, which are spaced apart along the trolley
rail so as to form a plurality of clear sbaces
through the trolley rail between said chords and
sald chord connectors, with the clear spaces alter-
nating with the chord connectors at least through
the greater and intermediate portion of the
length of the trolley rail, the vertical dimension
of each clear space being of substantial degree
in proportion to the size of the bottom chord
and the longitudinal dimensions of the clear
spaces generally being of substantial degree in
proportion to the width of a chord connector;
and each chord connector having the form of a
rectangular plate or bar with the longer dimen-
sion vertical, when viewed from the side of the
trolley rail, the lower portion of the bar being
welded to the upper portion of the bottom chord,
the upper portion of the bar being split into two
substantially equal parts and the two parts being
oppositely offset, the dimension of each offset
being one half the thickness of the stem of the
top chord plus one half the thickness of the bar,
and being connected to the said stem by at least
two vertical fillet welds spaced apart the width
of the bar and on opposite sides of the stem.

16. The combination of the structure set forth
in claim 15 together with rectangular plates ad-
jacent to the points of support of the trolley
rail, each plate having its upper edge welded to
the stem of the top chord, and its lower edge
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welded o the uppermost portion of the bottom
chord.

17. A trolley rail comprising: a bottom chord
suitable for the movement thereon of load bear-
ing trolley wheels; a structural top chord parallel
to and spaced at a substantial distance from the
bottom chord and having a horizontal flange
forming the top of the trolley rail and a vertical
stem projecting downwardly; a plurality of chord
connectors between the bottom chord and the
top chord, which are spaced apart along the
trolley rail so as to form a plurality of clear spaces
through the trolley rail between said chords and
said chord connectors, with the clear spaces
alternating with the chord connectors at least
through the greater and intermediate portion of
the length of the trolley rail, the vertical dimen-
sion of each clear space being of substantial
degree in proportion to the size of the bottom
chord and the longitudinal dimensions of the
clear spaces generally being of substantial degree
in proportion to the width of a chord connector;
each chord connector having a U shape as viewed
from the side of the trolley rail, the lower portion
of the U having a horizontal portion of substan-
tial length, said horizontal portion being welded
to the upper portion of the bottom chord, the
upper portion of the U being in the form of two
arms spaced apart a substantial distance in pro-
portion to the depth of the top chord, each arm
being offset, the dimension of each offset being
one half the thickness of the stem of the top
chord plus one half the thickness of the arm,
and each arm being connected to the stem of the
top chord by means of fillet welding: and the
amonunt of fillet welding on one side of the stem
being substantially equal to the amount on the
other side of the stem, for the plurality of chord-
connectors.

18. The combination of the structure set forth
in claim 17 together with rectangular plates
adjacent to the points of support of the trolley
rail, each plate having its upper edge welded to
the stem of the fop chord, and its lower edge
welded to the uppermost portion of the bottom
chord. '

19. A trolley rail comprising: a structural top
chord having a horizontal top flange forming the
top of the trolley rail and a vertical stem pro-
jectine downwardly; a parallel bottom chord
consisting of two track members of a standard-
ized rolled section of hard steel, formed and se-
cured together so as to provide a two-tread track
for trolley wheels and a rail head having a longi-
tudinal slot and offset grooves defined in part
by two horizontal surfaces inside the rail head;
a plurality of chord connectors between the top
chord and the. bottom chord, which are spaced
apart along the trolley rail so as to form g plu-
rality of clear spaces through the trolley rail
between said chords and said chord connectors,
with the clear spaces alternating with the chord
connectors at least through the greater and in-
termediate portion of the length of the trolley
rail, the vertical dimension of each clear space
being of substantisl degree in proportion to the
size of the bottom chord and the longitudinal
dimensions of the clear spaces generally being of
substantial degree in proportion to the width of
a chord connector; each chord connector having
the form of a recetangular plate or bar with the
longer dimension vertical, when viewed from the
side of the trolley rail; said bar having its upper
end offset, the dimension of the offset being one
half the thickness of the stem of the top chord
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plus one half the thickness of the bar, and having
its upper end rigidly connected to the stem of the
top-chordiby at least two fillet welds spaced apart
on-the said stem a distance substantially equal
to:the-width of the bar, the said offset and con-
nected ends alternating generally between the
two-sides of the stem; said har having near its

iower end a:side ledge on each side and extending

agcross.the width-of the har, the two Jedges having
bearing engagement with the aforesaid horizon-
tal surfaces inside the rail head; rigid connec-
tions for substantially all of the chord connec-
tors provided by fillet welds- attaching the two
track- members to the two sides respectively of
the cherd. connector and securing the- rail-head
horizontal surfaces in- the bearing engagement
aforesaid: and rectangular plates adjacent to the
points of support of the trolley rail, each plate
having its upper edge welded to the stem of the
top chord, and its lower portion welded to the
uppermost portion of the bottom chord.

20: A trolley rail comprising: a structural top
chord having: a horizontal tep flange forming the
top of the trolley rail and & vertical stem pro-
jecting - downwardly; & parallel bottom chord
consisting: of two track members of a standard-
ized rolled section of hard steel, formed and
secured together so as to previde & two-tread
track for trolley wheels and a rail head having
a longitudinal slot and offset grooves defined in
part by two horizontal surfaees inside the rail
hend; a plurality of chord cennectors between
the top chord and the botiom chord, which are
spaced: apart along the trolley rail so as to form
s plurality of clear spaces through the trolley
rail between said chords and- said chord con-
nectors; with the clear spaces alternating with
the -chord eonnectors at least through the greater
and intermediate portion of the length of the
trolley rail, the vertical dimension of each clear
space being of substantial degree in propertion
to the size of the bottom chord and the longi-
tudinal dimensions of the clear spaces generally
being of substantial degree in proportion to the
width of the chord connector; each chord con-
nector having the form of a rectangular plate or
bar with the longer dimension vertical when
viewed from the side of the trolley rail; said bar
having its upper end split into. two substantially
equal parts and the two parts oppositely offset,
the dimension of each offset being one half the
thickness. of the stem of the top chord plus one
half the thickness of the bar, and being con-
nected to the said stem by ab least two vertical
fillet welds spaced gpart the width of the bar
and en opposite sides of the stem; said bar having
near its lower end a side ledge on each side and
extending across the width of the bar, the two
ledges having bearing engagement with the
aforesaid horizontal surfaces inside the rail head;
rigid connections for substantially all of the
chord connectors provided by fillet welds attach-
ing the two track members to the two sides re-
spectively of the chord connector and securing
the rail-head horizontal surfaces in the bearing
engagement aforesaid; and rectangular plates
adjacent to the points of support of the trolley
rail, each plate having its upper edge welded to
the stem of the top chord, and its lower portion
" welded to the uppermost portion of the bottom
chord.

21, A trolley rail comprising: a structural top
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chord having a horizontal top flange forming the
top of the trolley rail and a vertieal stem pro-
jecting downwardly; a parallel bottom chord.con-
sisting of two track members of a standardized
rolled section of hard steel, formed and secured
together so as to provide a two-tread track for
trolley wheels and a rail head having 2 longibtu-
dinal slot and offset grooves defined in- parb By
two horizontal surfaces inside the reil hegd; &
plurality of chord connectors between the igp
chord and the bottom chord, which ars spaced
apart along the trolley rail so as to form a plu-
rality of clear spaces through the trolley rail be-
tween. said chords and said chord connectors,
with the clear spaces alternating with the chord
connectors at least through the greater and in-
termediate portion of the length of the trolley
rail, the vertical dimension of each cleal: space
being of substantial degree in propertion to the
size of -the bottom chord and the longitudinal
dimensions of the clear spaces generally being of
substantial degree in proportion to the width of
the ehord connector; each chord connector hav-
ing a U shape as viewed from the side of the
trolley rail, the lower part of the U having &
horizental portion of substantial length includ-
ing a side ledge on each side and extending across
the said horizontal portion, the two ledges hav-
ing bearing engagement with the aforesaid horj-
zontal surfaces inside the rail head; rigid con-
neetions for substantially all of the chord con-
nectors provided by fillet welds attaching the two
track members to the two sides respectively- of
the horizontal portion- of the chord connector
and securing the rail-head horizontal surfaces in
the bearing engagement aforesaid; the upper por-

tien of each chord connector being in the form

of two arms spaced apart a substantial distance
in proportion to the depth of the top chord, each
arm being -offset, the dimension of each offset
being one half the thickness of the stem of the
top chord plus cne half the thickness of the
arm, each arm being connected to the stem of
the top-chord by means of fillet welding, and the
amount of fillet welding on one side of the stem
being substantially: equal to the amount on the
other side of the stem, for the plurality ef chord
connectors; and rectangular plates adjacent to
the points of support of the trolley rail, each
plate having its upper edge welded to the stem
of the top chord, and its lower portion welded
to the uppermost portion of the bottom chord.
BURTIS B. McCARN,
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