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Reissued June 16, 1936

UNITED STATES

Re. 20,005

PATENT OFFICE

20,005
DUCT FOR CURRENT DISTRIBUTING
SYSTEMS

" Harrisen J. L. Frank and William A. Harper,
: Detroit, Mich., amignors to Bulldog Electrio
Products Company, Detroit,

_ tion of West Virginia

Mich., & corpora-

“No. 1,819,885, d.tel M 18, 1931,
Serial No. 471,381, July 28, 1938. cation

for reissue July
21 Ciaims.

This invention relates to current distribution
systems and more particularly to means for dis-
tributing current from one part of a factory
building to another, and it is to be understood
that this case is to be considered. along with the
copending reissue application of Harrisoh J. L.
Frank and William A. Harper, Serial No. 471,383,

" filed July 28, 1830. This application relates to
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the ducts which enclose the bus bars from which
current is to be taken while the said applica~
tion, Berial No. 471,382 relates to the trolleys
for withdrawing cwrrent from the distributors
disclosed In this application.

It has been the practice, heretotore, in fac-

‘tory installations, to install at conveniently lo-

cated points, outlets from which current may be
taken by means of plug-in devices secured to
cords leading from electrically driven tools. Such
installations are extremely disadvantageous in

“certain types of work, especially those wherein it

is necessary for a factory worker, having an elec~
trically driven tool in his hand, to go from one

" place to another while the tool is operating. It
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has been found desirable to provide a trolley
system: such that the worker can move his elec-
trically driven tool along with the work, all the

while withdrawing current, without interruption,

and without snagging or short-circulting the
cords.

An. object of this invention, therefore, 18 a
means from which current can be ta.ken “on the
rlm ”

A mrther object is & means of the charac-
ter described above including tool supporting
means such as a rail device upon which the tool
and its supports are adapted to be moved along
with the work.

A further object is a current distribittor in-

cluding an inverted U-shaped channel member

having bus bars therein from which current can
be taken, the channel member serving as a rail
upon. which can move wheels connected to the
tool in a manner to support the latter.

A further object is a novel form of connection

between bus bars enclosed in a channel member,

the connection being mechanically secure and -

electrically insulated, wherever desired.

A still further object is a current distributor
of the type described above provided with means
to prevent insertion of the tool in any but the
proper direction, whereby to prevent the tool
from being subjected to improper electrical in-
fluences.

A still further object is a novel form of con-

Appii
29, 1933, Serial No. 832,874
(CL 247—3)

nection between adjacent aligned sections of &
current distributor system, the section being me-
chanically and electrically efficient.

A still further object is a connection of the
character described above which is so formed
as to insure against interruptions of the elec-
tric current as it flows from one bus to another.

A still further object is a novel form of con-
nection between adjacent ends of bus bars, one
which includes male and female members adapt-
ed to prevent interruption of current flow in a
devloeuthelatterhbelngmovedalons said
bus bars.

A still further object is & novel form of con-
nection between an entrance cable and a bus
bar disposed in a channel or duct member, the
connection being mechanically and electrically
eflicient.

A still further object is a novel form of bus bar .

enclosing duct, one which is so0 formed as to
provide for the ready insertion and removal of
& current collector device and which is so formed
as to prevent insertion of the device in any but
the proper direction.

A further object is a current distributor of the
type described above wherein a maximum clear-
ance between parts of opposite or different po-
larity is provided, this feature being desirable
in such devices due to the presence of dust and
loose particles of conducting material.

A still further object is a duct type distributor

which is so constructed that it may be made and

assembled in units thus permitting rapid as-
sembly and fabrication of various lengths and
types of installations.

A still further object, as a mbordinate to the
foregoing object, is a construction of the afore-

- .8ald character wherein the bus bar ends and

the section ends are equipped with formations
providing joints, these combining readily and
automatically to provide a continuous run of bus
bar in the distributor, the joints being smooth
and non-protruding so that no interruption of

- & smooth bus-run or rall is presented. This

feature is particularly desirable in connection
with ducts with which are used trolley type col-
lectors, such as those here disclosed.

Still other objects will readily occur to those
skilled in the art upon reference to the following
description and the accompanying drawings in
which

Fig. 1 is a cross section view of one form of the
distributor.

Fg.2isan elonxatedcmsecuonvlewuuon
the Uine 2—32 of Fig. 1.
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“direction of the arrow 8 of Fig. 1.
" Tig. 4 is a similar view of a complementary sec~

Fig. 3 1s g, view of a section end, as if in the

" ion'end. -
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Pig. 5 18 a cross section view showing the electri-

" cal and mechanical connection between an en-

trance cable and the distributor.

Figs. 6 and 7 show complementary ends of adja-
cent aligned bus hars.

Fig. 8 is a cross section view of a modification.

Fig. 9 is a cross section view of another modifi-
cation. .

Fig. 10 is a view of the modification of Fig. 9
as if in the direction of the arrow 18 thereof.

Fig.: 11 1s a cross section view showing a me-
chanical and electrical connection between adja-
cent ends of sections like those of Fig. 9.

Channel type

The channel type of distributor, shown in Figs.
1 to 7 Inclusive, includes a structural steel chan-
nel 20 to whose web portion 21 is secured a struc-
tural steel angle 22, the latter being perforated
as at 23 for the reception of suitable hangers or
supports (not shown) whereby the distributor may
be secured immediately below the ceiling or other
overhead surface of a factory building.

The inside of the channel is lined with an insu-
lating fibre channel or liner 18 secured thereto
by means of bolts 26. At regularly spaced inter-
vals there is secured to the web 24, cleats 2T made
of a suitable insulating material such as wood,
fiber, or the like, and to the under surface of the
latter is secured the insulating strip 28 under and
against which are disposed the three phase bus
bars 38, 31, and 32, the latter being spaced from
strip 28 by insulating washers 33, whereby it is
below the level of the busses 30 and 34 for reasons
to be hereinafter described. ’

An important feature of this invention is the
novel form and method of connection between the
perts heretofore described. - Bolts 36—371 which
secure the cleats 2T to the web 21 are inserted
upwardly through apertures in the cleats, strip 28
serving to hold them in place. Bolts 38, 39, 40
securing the buses to the cleats, are then inserted
downwardly through apertures in the latter and
threaded into apertures in the buses, passing’
through suitably provided apertures in the strip

It will be observed that the cleats, the buses, the
strip 28, and the bolts are assembled to form a
unit whereupon they may be mounted in. the
channel 20 in a very simple and expeditious man-
ner, that is to say, merely by inserting bolts 36—37
through the webs aforesaid whereupon nuts 42
and 43 are threaded on the opposite ends thereof
to secure the unit in place. :

Further, it will be seen that bolts 36 and 37 are
insulated from the webs by means of the fiber
bushings 45 and the fiber washers 48.

It will be observed that when once secured in
place, access to any or all of the bolts from the
under surface of the channel is prevented, thus
eliminating any possibility of shortcircuiting or
loosening of the parts. ' L :

Furthermore, it will be observed that the {nsu-
lation between electrical conducting parts of op-
posite polarity is complete and efficient there be-
ing no loosely disposed conducting or insulating
parts to interfere with proper operation of the
device. ‘

Another feature of this form of distributor re-

sldes In the connection between adjacent ends of .

aligned sections and is disclosed best in Figs. 3

20,005

and 4. In Fig. 3 the channel end 320 is shorter
than its insulating liner 328 which is inbent as
shown, whereby, when channel ends 320 and 428
are brought together liner 328 will underlap liner
428, providing a lap joint which prevents expo-
sure from within the channel of any surfaces of

- the latter. Bus ends 330—331—332 are also ex-

tended beyond the end of channel 320 whereby
they may be projected within the socketed ends
of bus ends 430-—431—432, the connection be-
tween these buses being illustrated in Mgs. 6 and
7 and being later described.

A strip 8§ bolted, riveted, or welded to the up-
per surface of the web channel end 320 or integral
with the T-section 22 of Fig. 1 18 then secured
in a similar fashion to the web of channel end
420, mechanically securing channel ends $20 and
420 to each other and also effecting electrical con-
nection between them for grounding purposes.

" In Mg. §, there is disclosed a means for effect-
ing electrical and mechanical connection between
an entrance cable and anyone of the bus bars

. disposed within the channel. The cable B8 at its

end is equipped with a cable lug or terminal §7
which is bolted or otherwise secured to a con-
nection lug 88 by means of the nut and boilt de-
vice shown at §9. ’ . )

Further, it will be observed that a considerable
clearance between thée bus bars and the channel,
as well as between adjacent bus bars has been
provided, these clearances being maintained by

“the extremely sturdy construction of the bus bars

and the cleats 27. .

Further, 1t is contemplated to secure only every
third bus cleal to the channel, in order to permit
relatively slight movement of the bus bars with
respect to the rigid channel, such movement be-
ing caused by the warping of the copper bus bars
due to heat, copper having a' different coeflicient
of expansion than the steel of the channel. This
construction also permits faci'e assembly of units
despite the unavoidable and usual manufacturing
irregularities, it being necessary to aline only
every third cleat 27 with the bolt receiving aper-

tures in the channel.

It also will be seen that this construction, while
it permits slight flexing of the bus bars, in a
vertical plane with respect to the channel, in no
way interferes with proper current collection,
since 1t is. contemplated to use therewith cur-

- rent collector rollers having a not Inconsiderable

amount of play or movement.

Lug 58 is then secured to bolts 8 by means of
the complementary nuts 61 and 62 between which
it is clamped, the lower end 83 of bolt 88 being
threaded into a bus 30 as shown, there being a
fiber sleeve or tube 84 surrounding the bolt 69
and clamped between the bus 30 and the lower
nut 62, the sleeve 84 serving to insulate the bolt
§0 from the web 21 of the channel 28 as shown.

- The novel form of connection between com-
Plementary- ends of adjacent aligned bus bars,
illustrated in Figs. 6 and 7, comprises a male
member 68 secured by welding to the end of the
bus bar 3280 the latter being scarfed at 87 for

" purposes to be described. The bus bar end 428

is provided with & channel member §8 secured
thereto on the side thereof by bolts or by welding,
as. desired, the bus 420 being scarfed as at 89

in the same direction as is scarfed the bus . 326e.

The male member 68 is inserted in the channel
€3, its end being pointed as at 10 to facllitate

‘such insertion, until scarves 67 and 69 abut or

are adjacent each other on

their vertical sur-
face. i .
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In this manner channel ends 320 and 420 over-
lap and underlap each other, whereby current
flow from one to the other is effected ‘without
interruption and whereby the current collector
which engages the buses on their smooth sur-
face, can pass from bus end 320 to bus end 420
without having its current collection interrupted
even for a moment, the collector being in con-
tact with bus end 320 or bus end 820 or both at
all times during its travel from one to the other.

Further, by virtue of the flat angle or scarfed
formation of the bus bar ends, alined bars may
be spaced apart for even a considerable distance
without creating such a gap as will cause a
roller passing thereover to be “bumped”, the
scarves causing a roller to be in supported en-
gagement with one or the other of the bus bars
at all times.

Further, the provision of the particular type
of scarfed joint disclosed assures bus bar ends
being joined in such a fashion as to provide a
smooth and non-interrupted bus run or rall,
particularly adapted for trolley use.

Duct types

In Fig. 8 there is disclosed a distributor includ-
ing & metallic duct 72 substantially rectangular
in cross section and provided with an asym-
metrically disposed slot 13 through which may
extend the handle 74 secured to the collector
head 15. To the duct, on the under surface of
the top thereof, buses 11 and 18 are secured by
means of the bolts 79 and 80, the latter being in-
sulated from the duct by means of insulating
bushings 81 and 82, there being an insulating
strip 83 between the buses and duct T2. Also
inside the duct but to the top. surface of the bot-
tom portion thereof ace secured buses 85 and 88,
the bus 85 being insulated from the duct 12 by the
strip 87 and its securing bolts 88 heing insulated
from the duct by the bushings 89. Bus 86, how-
ever, is permitted to electrically contact the duct
12 for grounding purposes, there being an un-
insulated bolt 90 which secures the bus 86 to the
duct. It is to be understood that buses 17, 78,
and 85 are three phase buses, and bus 86 is a
grounding bus.

Another form of duct type of distributor, ilius-
trated in Figs. 9 to 11 inclusive, includes a me-
tallic duct 92 which is adapted to be secured to
an overhead surface by means of the stirrups and

_hangers 93 disposed at spaced intervals along
- the duct.

The latter is slotted in its lower sur-
face as at 94, edge 85 of the slot being flanged
inwardly, and edge 96 being also flanged but for
a considerably greater distance than is edge 95,
for purposes to be described.

Secured within the duct by means and in a

" manner resembling the securing means of the

60
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form of Fig. 8 and therefore not specifically de-
scribed, are buses 100—101—{02 and 103 in-
clusive, the threephase buses 100—{101—102 be-
ing insulated from the duct 82 and the ground-
ing bus 108 being in electrical contact with
the duct 92 as shown, the ends of all of the buses
being scarfed as shown at 104, Fig. 10, for rea-
sons previously described.

In Fig. 11 there is shown a connection be-
tween adjacent sections of duct, the connection
including a metallic strip 108 which is bolted to
adjacent buses 101 by means of bolts I07, the
latter being insulated from the duct by the fiber
tubes 108 and 109.. Adjacent ends of the ducts
are connected by means of the lap joint dis-
closed in Fig. 11 and which is created by en-

3

larging an end of one duct so that it overlaps

end receives.an end of its neighbor, as shown at

110. If desired, an insulating shield {12 may be

secured to the strip 106 by means of the bolt 113

whereby electrical exposure of the strip is pre-

vented. :
‘ Use

The modus operandl or use of the distributor
disclosed will now be described.

The distributor of Fig. 1, nameiy, the channel
type is adapted to be used with a collector hav-
ing wheels at 120 which ride on the top surface
of the web 21, the collector having rollers at 124
which engage the flanges of channe} 20 to pre-

vent side sway or thrust, the collectors also hav- ,'

ing a plurality of roller contacts {22—123—I124
which roll along the under surface of busses
30—31—32 respectively, gathering current there-
from and leading it to cables disposed on the
colléctor and not shown.

It will be observed that bus bar 32 and col-
lector 124 are displaced with respect to the cor-
responding busses and collectors for insuring
proper insertion of the collector in the channel.
For example, if the collector be inserted in the
channel with its contact 122, under bus 32, no
damage will be done since the remaining con-
tacts are out of engagement with the remaining

buses and since no circuit is completed through

the device fed by the collector. It is impossible
for the collector to be left in this position since
the rollers 120 will not come to rest upon the
web 21 and the operator of the collector will,
therefore, immediatey see that he has inserted it

in its wrong position and will rotate it 180 de- °

grees on its vertical axis until contact 124 is
beneath bus 32 whereupon the parts will come
together in the proper manner. In this way

_ the feeding of current to the device to be op-

erated in an improper direction is made impos-
sible. Further displacement of a bus bar pre-
vents the Insertion of a multi (three) phase cur-
rent collector in such a position that it will be
single-phased, since in reversed position, a col~
lector can change but one bus bar, namely the
lower bar 32, ‘

The duct type shown in Fig. 8 is useful practi-
cally with installation requiring small currents
and/or low voltage. In this type of device the
collector is inserted from an open end of the
duct or from an enlarged opening in the bottom
and is then moved endwise until it enters a duct
12, its handle 14 projecting downwardly through
the slot 13 and its contacts 126—127—128-—129
engaging buses T1—18—85—88 ruspectively.

It will be observed that bus 86 is displaced with
respect to bus 85 in such a mannzr as to insure the
insertion of the collector 15 in the duct in the
proper direction whereby proper current flow will
be insured, in a manner resembling that used in
the form of Fig. 1. .

The duct type illustrated in Fig. 9 is useful with
collectors of the character disclosed at 132, the
latter comprising two separable halves {33 and
i34, each of which is provided with contacts 138,
136, {37, and 138 as shown, and collector 132 being
provided with spring means 139 which will cause
separation of the halves and engagement of the
contacts 135 etc., with the corresponding buses.

In this form also there is provided means for
insuring insertion of the collector in the ducts in
the proper direction and such means will now be
described.

The head of collector 132 is so shaped as to be
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Inserted in the duct 82 through slot 94, that is to
say, it 15 elongated in cross section and can be in-
serted in the duct only when its long diameter is
parallel to the long axis of the duct after which
Insertion it is rotated 180 degrees. In order to
prevent insertion of the collector 132 from the
wrong side of the duct, that is to say from the
right hand side of Fig. 9, the flange 98 is extended
& considerable distance whereas flange 85 is cut
off very close to the lower edge of the duct,

It will be observed that the vertical axis of the
head of collector 75 of the duct 12 and of the buses

"T7, 18, 86 and 86, is offset with respect to the axis

of the handle 74, thus preventing improper rota-
tion of the collector 18 and insuring contact (29
being disposed immediately above bus 86.

While only three modifications of the distribu-
tion system have been shown and described, it is
chserved that many other modifications of the
same can be made and it is to be understood that
the scope of thig invention is to be measured only
by the appended claims and not by the foregoing
description. .

For example, referring to Fig. 8, duct 72 may be
provided with a slot in its vertical side wall to re-

place the slot in its lower wall, the collector being -

more or less L-shaped in cross section whereby it
can be accommodated by the duct. Purther, the

.channel of Fig. 1 may be replaced by an I-beam

or any other structural shape which will be found
useful in this connection. Further, other connec-
tion means may be found useful with the device
and other collectors may be used if desired. -

Now having described the invention and the
preferred embodiment thereof, it is to be under-
stood that the said invention is to be limited, not
to the specific detalls herein set forth but, only by
the scope of the claims which follow:

1. A bus bar jcint adapied to prevent inter-
ruptions of electrical flow in a collector as the
later is being passed from one bus bar to another,

comprising aligned adjacent and complementary

scarfed bus bar ends, & male member secured to
one of said bus bars on the non-collecting surface

thereof, and a female member secured to the other

of sald bars away from the collecting. surface
thereof, said female member being s0 shaped as
to receive sald male member when the bus bars
are brought together.

. 2. In & current distributing system, current dis-
tributing means comprising a duct substantially

‘rectangular in cross section, the bottom of the

duct having an elongated slot, bus bars on oppo-
site sides of said slot and remote therefrom and
asymmetrically disposed with respect thereto, the
slot being wide enough to permit the insertion into

the duct through said slot of a current collector .

. trolley of the type that has an enlarged head pro-

.60

75

vided with collector contacts on. opposite sides
thereof for engagement with the bus bars between
which is the slot and that has a depending por-
tion riding in the slot, iImproper insertion of a cur-
rent collector through the slot being prevented by
the asymmetrical disposition of
spect to the bus bars. .
3. In a current distribution system, current dis-
tributing means comprising a duct substantially
rectangular in cross section, and having a slot
asymmetrically disposed with respect to the duct,
and bus bars disposed in said duct on opposite
sides of said slot, whereby improper insertion in
said duct of a current collector is prevented, one
of said bus bars being off the level of the remain-
ing bus bars to form additional means to prevent
improper insertion of said bus bars. )

the slot with re-

20,005

4. In a current distribution system,
of aligned elongated ducts having elongated bus
bars therein, and means for electrically and me-
chanically connecting said ducts and bus bars,
said means including metallic bolts threaded in
adjacent ends of aligned bars and through in-
sulated apertures in said aucts, and a strap se-
cured to sald bolts and electrically connecting
them, there being an mnsulating shield for said
strap. ,

5. Means for creating electrical connection ke-
tween a bus bar disposed within a metallic chan-
nel, and a cable behind the web of said channel,

through an insulated aperture in said chann:l
web, and having a cable lug secured thereto, said
bolt being surrounded by a closely fitting tube of
insulating material clamped between sald bus
bar and one of said nuts. '

6. A bus bar joint adapted to prevent inter-
ruptions of electrical flow in a collector as the
latter is being passed from one bus bar to an-
other, comprising aligned adjacent and compie-
mentary scarfed bus bar ends, a male member
secured to one of said bus bars on the non-col-
lecting surface thereof, and a female member
secured to the other of said bars away from
the collecting surface thereof, said female mem-
bers being so shaped as to receive said male
member when the bus bars are brought together,
saild male member being of the same cross sec-
tion as the bus to which it is secured.

7. A bus bar joint adapted to prevent inter-
ruptions of electrical Sow in & collector as the
latter is being passed from one bus bar to an-

other, comprising aligned adjacent and comple-

mentary scarfed bus bar ends, a male member
secured to one of sald bus bars on the non-col-
lecting surface thereof, and a female member
secured to the other of said bars away from the
collecting surface thereof, said ferhale member
being so0 shaped as to receive sald male member
when the bus bars are brought together and
being U-shaped in cross section, the inner gi-
mensions of the U being the same as the outer
dimensions of the male member. :

8. A current distribution trolley duct system

- comprising an elongated metallic duct, and sec-

tional bus bars therewithin, the bus bar ends be-
ing clear of the. duct, and rigid means in the clear
space between the bus bar ends and the duct for
Joining adjacent bus bar ends mechanically and
electrically, and preventing relative shifting of
the joined ends, the means including a sleeve on
the end of one bus bar receiving the end of the
adjacent bus bar.

8. A current distribution bus duct comprising a
plurality of standard-bus duct sections, each of
which includes a standard metallic duct section,
a standard insulation liner section therein, and
standard bus bar sections therein, adjacent duct
sections having their ends joined by means out-
side of the duct, adjacent liner sections being
joined by a lap sealing joint between them, and
adjacent bus bar ends being joined by a sleeve
on one bus bar end encompassing and adjacent
bus bar end. ' :

10. A current distribution bus duct comprising
& plurality of standard-bus duct sections, each
of which includes a standard metallic duct sec-
tion, a standard insulation liner section theren,
and standard bus bar sections therein, adjacent
duct sections having their ends joined by means
outside of the duct, adjacent liner sections being

a plurality .

10

_comprising a bolt threaded into said bus bar
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Joined by a lap sealing joint between them, and
adjacent bus bar ends being joined by a sleeve
on one bus bar end encompassing an adjacent bus
bar end, the sleeve being in a clear space be-

- tween the bus bar ends and the duct.

11, In a bus duct run, a bus bar, means in-
sulating the latter from the duct; and a single
screw in electrical connection with the bus and
insulated from the duct for securing the bus and
its insulation with respect to the duct, the screw
projecting through the duct to present an ex-
posed end by means of which the bus may be
electrically supplied.

12. In a bus duct run, adjacent bus bar ends,
means insulating them from the duct, a single
screw in electrical connection with the bus and
insulated from the duct for securing each bus
end and its insulation with respect to the duct,
each screw projecting through the duct, and
means outside of the duct mechanically and elec-
trically interconnecting adjacent screws, to form
a rigid continuous bus run and preventing rela-
tive shifting of the bus bar ends.

13. In a bus duct run, adjacent bus bar ends,
means insulating them from the duct, portions
electrically integral with said bus bars and pro-
jecting transversely therefrom through holes in
said - duct and insulated therefrom, and means
outside of the duct mechanically and electrically
interconnecting adjacent ones of said portions

‘to form a rigid continuous bus run and prevent-

ing relative shifting of the bus bar ends.

14. In a trolley bus-rai_l_duct, a bus rail there-
within and lying adjacent a wall thereof, sup-
porting means therefor within the duct and be-
tween the bus rail and the wall, and bolts se-
curing saild bus rail to said supporting means,
the bolts being so positioned that they are
threaded into said bus rail first through the
means and then into the bus rail, towards the
collector surface of the bus rail, the shanks of the
bolts terminating at or in back of the collector
surface of the bus rail.

15. In a trolley bus-rail duct, a bus rail there-
within and lying adjacent a wall thereof, sup-
porting means therefore within the duct and be-
tween the bus rail and the wall, and bolts se-
curing said bus rail to said supporting means,
the bolts being so positioned that they are
threaded into said bus rail first through the
means and then into the bus rail, towards the

collector surface of the rail, the shanks of the-

bolts terminating at or in hack of the collector
surface of the bus rail, and bolts securing said
means to the duct and manipulable independent-
ly of the bus rail bolts. :

16. A trolley bus duct section comprising a long
piece of duct having therein bus bars of sub-
stantially the length of the piece of enclosure,
insulating means on a surface of the duct be-
tween it and the bus bars, sets of screws in line
with the bus bars securing them to the insulating
means and having their heads between the means
and the duct surface, and sets of screws out of
the line of the bus bars securing the insulating
means to the duct and having their heads ex-
posed to the interior of the duct, and exposed In-
sulating means insulating the heads of the last
mentioned screws. )

17. A trolley bus duct section comprising a long
piecce of duct having therein bus bars of sub-
stantially the length of the piece of enclosure,
insulating means on a surface of the duct between
it and the bus bars, sets of screws in line with the

bus bars securing them to the insulating means
and having their heads between the means and

the duct surface, and sets of screws out of the

line of the bus bars securing the insulating means
to the duct and having their heads exposed to the
Interior of the duct, and exposed insulating means
Insulating the heads of the last mentioned screws,
the duct having a continuous elongated opening
in the wall opposite the aforementioned duct sur-
face providing access to the heads of the last
mentioned screws,

18. A trolley bus duct section comprising a long
piece of duct having therein bus bars of substan-
tially the length of the piece of enclosure, Insulat-
ing means on a surface of the duct between it and
the bus bars, sets of screws in line with the bus
bars securing them to the insulating means and
having their heads between the means and the
duct surface, and sets of screws out of the line
of the bus bars securing the insulating means to
the duct and having their heads exposed to the
Interior of the duct, and exposed insulating means
insulating the heads of the last mentioned screws,
the first mentioned insulating means being lon-
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gitudinally spaced transverse cleats providing 25

flexibility for the bus bars between the cleats.
19. A trolley bus duct section comprising a long

Diece of duct having therein bus bars of substan-

tially the length of the plece of enclosure, in-

sulating means on a surface of the duct between 30

it and the bus bars, sets of screws in line with the
bus bars securing them to the insulating means
and having their heads between the means and
the duct surface, and sets of screws out of the

line of the bus bars securing the insulating means 35

to the duct and having their heads exposed to the
interior of the duct, and exposed insulating means
insulating the heads of the last mentioned screws,
the first mentioned insulating means being lon-
gitudinally spaced transverse cleats providing
flexibility for the bus bars between the cleats, and
means between the cleats of adjacent bus duct
sections which are jolned in end to end relation
to form a trolley bus duct run for rigidly joining
adjacent bus bar ends, the joining means lap-
ping said bus bar ends and being between the
bus bars and the aforementioried duct surface.

20. A trolley bus duct section comprising a long
plece of duct having therein bus bars of substan-
tially the length of the piece of enclosure, in-
sulating means on a surface of the duct between
it and the bus bars, sets of screws in line with the
bus bars securing them to the insulating means
and having their heads between the means and
the duct surface, and sets of screws out of the
line of the bus bars securing the insulating means
to the duct and having their heads exposed to the
interior of the duct, and exposed insulating means
insulating the heads of the last mentioned screws,
the first mentioned insulating means being lon-
gitudinally spaced transverse cleats providing flex-
Ibility for the bus bars between the cleats, and
means between the cleats of adjacent bus duct
sections which are joined in end to end relation
to form = trolley bus duct run for rigidly joining
adjacent bus bar ends, the joining means lap-
ping said bus bar ends and being between the
bus bars and the aforementioned duct surface,
and means outside the adjacent ends of bus duct
sections for rigidly joining them.

21. In a trolley bus-rail duct, a bus rail there-
within and lying adjacent a wall thereof, sup-
porting means therefor within the duct and be-

-tween the bus rail and the wall, and bolts se-

curing said bus rail to sald supporting means,

40 -

45

50

55

80

85

70

7%




6 . . 20,006 . .

the bolts being so positioned that they are thread- to the duct and manipulable independently of the
ed into said bus rail first through the means and. bus rail bolts and threaded into the duct first
then into the bus rail, towards the collector sur- through the means and then through the duct,
face of the rail, the shanks of theé bolts ter- and being remote from the bus rails,

5 minating at or in back of the collector sur- HARRISON J.L. FRANK. 5
face of the bus rail; and bolts securing said means g WILLIAM A, HARPER.




