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No. 931,521,

Specification of Letters Patent.

Patented Aug. 17, 10089.

Application filed April 15, 1909. Serial No. 489,986.

Lo all whom it may concern.:

Be 1t known that T, Tanierr W. SroLy, a
citizen of the United States, vesiding at Mil-
waukee, In the county of Milwaukee and
State of Wisconsin, have invented certain
new and useiul Improvements in Cutlet-
Box Constructions, of which the following
15 a full, clear, and exact specification.

The present invention relates to improve-

ments in electric railway car equipments and
particularly to the arrangement and con-
struction of parts of the apparatus, includ-
g the outlet box for the controller leads
and the lightning arrester, which are usually
provided on the lower side of the car.
- One of the objects of the invention is to
provide a more compact and simplified. con-
struction and arrangement of the apparatus
so that part of the electrical connections or
conductors can be materially shortened and
others done away with entirely.

A further object is to so arrange and con-
nect certain parts of the apparatus that the
separate casing or box for the “choking
coil” or inductive resistance employed in
connection with the lightning arrester and
separate junction boxes for the connections
of the lightning arrester or of the choking
coll, can be eliminated.

My invention may be briefly summarized
as consisting in certain novel details of
construction and combinations and arrange-
ments of parts which will be deseribed in
the specification and set forth in the ap-
pended claims.

Reference is had to the accompanying
sheets of drawings in which—

Figure 1 1s a plan view of part of the bot-
tom or floor structure of an electric railway
car showing the controller and some of the
other parts of the equipment. KFig. 2 is a
longitudinal sectional view of the forward
eha of the same; Fig. 3 1s a dizgrammatic
view showing part of the electrical connec-
tions and certain parts of the car apparatus:
g, 4 1s a side elevation of the box or cas-
1ing ror the controller leads and for the chok-
g coil, parts belng broken away and parts
being 1n section to show the construction
more clearly; and Iig. 5 is a bottom view of
the same with the bottom plate of the box
removed.

Referring now to the figures of the draw-
ing, 10 represents part of the lower or hot-
tom structure of the car, said structure as

here shown consisting of longitudinal sills

- or beams 11 and cross sills 12 which will be

supported by means of the usual bolsters
(not shown) on suitable trucks, two of the
wheels of one of whicl: are shown by dotted
lines at 13. Supported at the forward part
of the car structure upon a heavy piece of
floor timber 14 is a controller 15 which is
shown in Fig. 1 in its usual position at one
side of the center of the car. Secured to the
lower side of the timber directly below the
controller 15 1s a box or casing 16 which for
convenience I shall call the outlet box for
controller leads but which, in this case, as
will be explained presently, contains and
protects other parts and serves other pur-
poses than merely to protect the controller
leads. This box, which consists of a main or
body portion 16* and a bottom plate 16V, is
provided at the top with a nipple 17 which
extends upwardly through the timber 14 in
tront of the controller 15 and through which

the high voltage conductor from the trolley

or from the circuit breaker is brought into
the box, and is also provided at the top with
a tubular projection or flange 18 which ex-
tends through the timber 14 directly below
the controller and throueh which all the con-
ductors extending to and from the controller
are adapted to pass.

Referring again to Ifig. 1 it is seen that
between the central floor sills 11 and 11v
are a number of conduits 19, in this case

- four i number, which extend longitudi-

nally of the car and near the forward end
of the latter are bent or inclined toward the
box 16,. and between the sills 11* and 11
are a number of conduits 20 which are
straight throughout their length and swhich
extend from the box 16 lengthwise of the
sills. The casing 16 is provided at one side
with an inclined portion 21 and this portion
1s provided with four nipples 22 which are in-
clined with respect to the length or axis of
the car and are connected to the four con-
duits 19. Ixtending from the same side of
the box 16 in the direction of the axis of
the car are three nipples 23 which are con-
nected to the three conduits 20 which, as
before stated, extend lengthwise of the car
between the sills 11° and 11, It may be
here stated that the conduits 19 are adapted

to carry the conductors which connect the

controller to the fields and armatures of an
equipment of four motors, which for the
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sake of clearness, are not shown, and two of
the conduits 20 ave adapted to carry the 6011-
ductors which extend from the controller

the resistance grids, likewise not shown, ana
the third conduit 20 is adapted to carry tne
oround conductor which Wﬂl have special
reference presently. All these conductors
will extend from the controllel through the

tubular flange 18, and through the proper
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to the conductor

nipples 22 or 23 and conduts 19 or 20.

It is customary to include with tne car
equipment a lightning arvester inecluding
two normally sbpamtu;l mempers, one con-
nected to the current bupplmno or high ten-
sion conductor extending from the cireuit-
breaker or the trolley to the controller and
the other to the ground conductor, and m-
cluding an inducfive resistance including a
0"10];1110 coil which causes the heavy current
due to a discharge of lightning to jump the

gap between separated members of the light-
ning ariester and thus to be carried dneﬂfly
to the oround instead of passing through
the controller and motors. Instead of plac-
ing the choking coil 1n a separate casing at

a distance from the outlet box 16, and in-

stead of employing a separate junction box
where the choking coil i1s connected to the
oround conductor I arrange the choking
coil, which 1s here shown 2t 24, directly in

the outlet box 16, and in so domﬂ am able
to do away with consuderable apparatus and
long electrical connections. As here shown

_the coill 24 is formed of edgewise wound

strap copper which surrounds a core 25

which is integral with the top of the box

and extends downwm dly therefrom. The
coil 24 is separated from the top of the box
and from the core 25 by Insulation 26 and
27 respectively and is held in position by a
clamp 28 secured by screws 29 to the lower
end of the core. This coil 24 1s provided
at its ends with terminals 80 and 31 each
of which is provided with a large sccket 82,
and the terminal 30 with a smaller soclet
33 by which the connections to be explained
presently, are adapted to be imade. The

lightning arrester which 1s shown at 34 19

located below the timber 14 at one side of
the outlet box 16 (see Hig. 1), and this ar-
rester, as is usually the case, consists of two
separated parts 35 and 36 (see Hig. 3), one
of which, as will be explained, 1s connected
xtending from the circuit-
breaker to the controller or to one terminal
of the choking coil, and the other to ground.

Reference 1s had to the diagrammatic
view of Ifig. 3 wherein 37 represents the
trolley wire, ~38 the circnit- breaker which 18
usually prowded in the car, 39 the conductor
connecting the trolley wheel to the circult-
br eaher 40 the conductor connecting the cir-
cult- b“eaker to the controller, 41 the several
conductors extending from the controller t({
ATIC

lay ﬂanoe 18 into the controllel
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which will be carried by the concduits 19 and
two of the conduits 20, and 42 the ground
wire of the controiler or the last conductor
which leaves the controller, and which 1s
u%mﬂy orounded on the motor frames. The
conductor 40 extends down mto the box 16
through the nipple 17 and 1s connected to
the tel‘ll'*ll’l‘ﬂ 30 at one end of the choking
coil, and a continuation 40* of the con-
ductor 40 is connected to terminal 31 of the
choking coll and extenas through the tubu-
The high

tension side 35 of the lightning arrester 1s

‘connected bj, concductor 43 to the terminal

30 of the choking coil and the low tension
side 36 of the arrester is connected by con-
ductor 44 to the ground conductor 42, the
connection to this ground conductor being
made 1n the box 16 so that the junction box
which is usually provided at this point 1s
not necessary. The conductors 42 and 43
pass into and from the box through a pair
of nipples 45 and 406 which are provided on
the side toward the lightning arrester 34.

T do not desire to be confined to the exact
details shown, but aim 1 my claims to cover
21l modifications which do not depart from
the spirit and scope of my nvention.

WVhth I claim as new 1s: _

1. in combination, 1n an electric railway
car, a controlier, controller leads extending
irom the contloﬂer an outlet box for said
leads located below the controller, a light-
ning arrester having high and low tension
connections, and a cbolﬂnﬂ coil between the

ontroller and the high tension connection
oi the lightning arr ester said choking coil
bemg located in said outlet box. |
2. In an electric railway car, a contloller,
contl otler leads extending bhl"Ou'Dﬂ the lower
ot the controller, an _outlet box for said
leads located below the controller, a light-

part

ning atrester having high and low tension

Cfmnectlons a chokmﬂ coil between the con-
troller and the high tension. connection, and
a core for said coll integral with one of the
walls of the outlet box.

3. in combination, a controller, conductors
extending to and from said controller in-
cluding a high tension colwctucwr, and &
oround cd or low tension conductor , an out-
Tet hox for said conductors, said box being
located belos the controller, a lightning ar-
vester having high and low tension sides
connected in the box to the high and low
’tel";LlOﬁ. conductors respectively, and an -
ductive resistance comprising a coil located
10 the bo:;: and connected between the con-
trolier and the connection of the high ten-
ston side of the lightning arrester.

4. In combmation, in an electric railway

ar, a coniroller, {,onductor extending
thlmwh the lower Pdlt of the controller in-
cludm a current supplying conductor and
2 low voltag age or grounded conauctor an
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outlet box for said conductors, said box
being located below the controller, a pla-
rality of conductor -inclosing conduits ex-
tending along the car and connected to said
outlet box, a lightning arvester exterior to
said outlet box and having high and low
tension sides connected within the box to the
current supplying conductor and to the
grounded conductor respectively, and an in-
ductive resistance within the box and com-
prising a coil connected between the con-
troller and the connection of the high vol-
tage side of the lightning arrester.

b. In combination, in an electric railway
car, & controller, controller leads, an ontlet
box for said leads, seid box having at the
top tubular projections, a current supplying
or high tension conductor passing into the
box through one of said tubular projections
and all the controller leads including a low
tension conductor passing through the other
tubular projection, a plurality of tubular
projections at one side of the box, conduits
tor -leads or conductors connected to said

2

last named tubular projections, a lightning
arrester exterior to the box and having high
and  low tension conductors extending
through the box and connected to the high
and low tension conductors within the box,
and an inductive resistance within the box
comprising a coil intermediate the controller
and the high tension connection of the
lightning arrester. |

. In combination, in an electric railway
car, a controller, controller leads, a lightning
arrester including a choke coil, a casing in-
closing said choke coil and a portion of the
controller Ieads, and serving as an outlet box
for the latter, said choke coil having a core
integral with the casing, and means for
clamping the coil in position on the core.

in testimony whereof I affix my signature,
m the presence of two witnesses.

Milwaukee, Wis., April 1, 1909.

_ EMMETT W. STULL.
Witnesses:

H. C. Casg,
Cmas. L. Byrox.
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