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o all whom it may concern:

Be it known that I, Jouxy H. DALE, a citi-
zen of the United States, residing in New
York, eounty and State of New York, have

5 invented certain new and useful Improve-
ments in Electric Railways, of which the fol-
lowing is a specification.

My invention relates to that class of elec-
tric railways in which closed contact boxes

ro are located at intervals in a conduit and in
which a shoe or brush, earried by the car,
acts upon the switch or contact making arm
of each box, during the traverse of the ear.

The invention comprehends certain im-

15 provements in the construction of the contact
boxes and their appurtenant devices whereby
a good and reliable contact from the working
conductor to the motor on the car is insnred,
the car may be run backward or forward at
zo will, danger of breakage avoided, and parts
liable to wear readily replaced. To this end

I have devised an organization of devices’

hereinafter described, and shown in the ac-
companying drawings, in which—

25 Figure 1 is a view partly in section, and in
side elevation, the wall of the box being
broken away. Fig. 2 is an end elevation;
Fig. 8 a view partly in transverse section at
right anglesto Fig. 1and partly brokenaway;

30 Fig. 4 a horizontal section on the lineB B of
Fig. 1; Fig. 5 a plan view partly broken away;
Fig. 6 a horizontal section on the line C C of
Fig. 1, and Fig. 7 a diagrammatic view illus-
trating the conduit and the general operation

35 of the system.

I prefer to construct the box in three sec-
tions, A, B, C, each of which may be made of
cast metal or otherwise. The lower sections
A and B are so formed that the main lead or

40 working conductor X is clamped between
them, the construction being as follows:—
The conductor of which X’ may be the lead
sheath or other exterior cover, and X*? the in-
sulation, is treated in the same manner as

45 where ordinary joints are to be made, that is
to say, the exterior cover is cut away for a
certain -distance and the insulation is cut
away for a less distance so that it projects be-
yond the cover, the bare conductor being

so thus exposed. The exterior coveris clamped

between the semi-cireular projections from
the two sections A B in an ordinary manner.
Two contact pieces E I are then clamped

‘upon the conductor by screw bolts e f; and

from each of them projects upwardly a con- 55
tact plate, the plate E’ being part of E, and

T/ a part of F, the plates being opposite each
other, and separated at a convenient distance

as shown. The contact plates B and F’' may

be respectively cast with or secured to the 5o
contact pieces E and F, in any ordinary way.
In order to hold the contact pieces E, F, in
position laterally, I place two pieces of insu-
lating material proferably of wood G G, at
the sides of the lower portions of the box, 63
as indicated. The lower section A, of the
box is provided with ribs g, which form a
groove or seat for the wooden pieces G G,
and in order to support the upper end of one

of the wooden pieces, I form a rib or projec- 7¢
tion ¢’, on one wall of thesection B of thebox.
When the contact pieces have been clamped
upon the conductor, and the sections B B
clampedtogether, a filling of melted insulating
material is poured in to a sufficient depth to 75
cover the conductor and the lower parts of
the contact pieces bolted thereto as illus-
trated, X® representing the insulating mate-
rial. Inthis manner,and as will be seen from .
Fig. 7, the main lead from the generator may 8o
pass through theseriesof boxes. Ithusavoid
the ordinary lateral connections which are
usually made in such cases, thus reducing the
number of joints and consequently simplify-
ing and improving the general construction. 8s
The section B of the box is provided with lat-
erallugs or ears B, having bolt holes by which
the box may be secured to the wall of the con-
duit or its support within the conduit. The
parts having been thus far assembled, the go
upper section C, of the box may be placed in
position and bolted to the section B, as shown.
The bottom of the upper section C, is racessed

at ¢ for the reception of a plate or diaphragm

C’, of insulating material, preferably wood. 93
This plate is secured in position by serews ¢,
that engage lugs ¢% formed in the corners of
the upper section C, and is perforated and
receives the hub of a metal plate H, which is
bolted thereto by screws 2. The shaftI, that 1co
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carries the contact brush 1/, has ifs lower
bearing in the hub of the plate H. This shaft
as hereinafter described isto be partially ro-
tated in opposite directions from the normal
position so that the brush I’, will make con-
tact with either of the contact plates E ¥,
accordingly as the car is moving forward or
back. The brush I’ may be composed of a
series of sheets of copper or other suitable
conducting material and its butt or end lies
in a slot in the lower end of the shaft I, and
is secured by pins <. Above the plate H, a

U-shaped frame or yoke K, is pinned to the

shaft, as at k, its arms being arranged trans-
versely to the axis of the shaft and between
them a spring I, is coiled around the shaft.
Thelower projecting end of the spring is held
by a pin 2/, projecting from the face of the
plate H, and the upper projecting end is held
by a similar pin m, projecting from the face
of 'the plate M, arranged above the yoke, as
hereinafter described. The yoke K, also car-
ries two stops %’ k?, which also engage the
projecting ends of the spring .. The strain
of the spring serves to hold the shaft in such
position that the brush I’ occupies the cen-
tral position between the two contact plates
E’ E’, out of contact with both of them as
illustrated in Fig. 6.  When the shaft is par-
tially turned in one direction as hereinafter
described, one of the projecting ends of the
spring bears against the correspording stops
m, or B/, and the spring is compressed, the
opposite end being then acted upon by the
pin or lug &/, or k% on the yoke K, and con-
sequently when the force which tends to
turn the shaftin either direection.is removed,
the spring causes it to assume a normal po-
sition with the brush out of eontaet with
either of the plates E’, F’. The interior of
the section C, above the yoke K, is recessed
as at ¢, and receives a plate or diaphragm
N of insulating material, preferably wood.
This plate N, is clamped in position by bolis
0O, which pass through the top plate or flange
of a packing box P, and through a plate Q,
also preferably of wood, interposed between
it and the upper edge of the section C. The
packing box extends as shown through the
plates Q and N, and the metal plate M, ar-
ranged on the under side of the wooden
plate N, and into which the serews O enter.
These parts are, therefore, firmly clamped
together and the upper opening of the sec-
tion C tightly closed. The shaft I, passes
through the packing box P, and through a
follower or gland R, that is bolted to the
flange of the packing box by screws p. The
boxes may be packed with any snitable
material placed in the packing space indi-
cated by the black shade. When the parts
thus far deseribed have been assembled and
properly bolted together, the boxes will be
closed and all the parts be in the proper
normal position. The shaft A, as before
stated, has its bearings in the metal plates
H and M, and in-the packing box P.
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The upper portion of the shaft beyond the
follower R, is squared and its end is screw-
threaded. A washer S, is placed over theend
of the shaft and rests upon the shoulder
formed by the squared portion thereof. A
platespring T,having asuitable aperture atits
end is then placed over the shaft and brought
against the washer S. A block U, having a
squared boreis then placed upon the squared
portion of the shaft, and clamped in posi-
tion by nuts «. Theblock U, has alateral pro-
jection U’, that is tapped to receivea rod V,
that screws into it, and is secured by a pin 2.
The outer end of the rod enters loosely part
way into the bore of a casting or end piece W,
but does not extend normally to the end there-
of where the bore is preferably enlarged. The
casting may be shaped substantially as indi-
cated in Figs. 3 and 5, and between the cast-
ing and block a spring V’, envelops the rod
and may be secured to the casting W and to
the block U orrod V. Toexclude dirt a shield
Y, is placed over the casting and rod and is
soldered to the casting W, so that pressure
upon the casting permits it to yield or move
inwardly toward the shaft. A contact head
I, conforming in interior shape to thecasting
W, is mounted upon or envelops it and is se-
cured thereto by split pins 2. The outeredge
of this head is rounded or curved and is pref-

erably a segment of a circle and preferably
The plate spring T, which is .
100

a sewmi-circle.
attached to the block U, by a screw {, extends
parallel with the rod V, for a short distance
and is then bentdown and up again as shown
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and is attached tothe contact head l,at ¢, as -

indicated. The torsion of the spring serves
to hold the contact head in a nermal horizon-
tal position while it is free to be pressed in
by the brush or shoe carried by the car and
to be pressed out by the spring V', as well as
the spring T. At the same time, the contact
head may readily be removed when worn and
anew one substituted, this being done by re-
moving the screw ¢’.

Such in detail is the construction which 1
have shown in the drawings. The details
may, no doubt, be varied in some respects
without departing from my invention.

In the diagram, Fig. 7, the general organi-
zation and operation are shown. The draw-
ings indicate an ordinary slotted conduit.
G indicates the generator and X', the leads
running through the boxes. Mrindicates the
motor on the car and 3, the contact shoe car-
ried thereby. This shoe may consist as shown
of ‘a central bar 4, preferably jointed at 5, 5,
to facilitate turning curves and two side con-
tact plates 6, 6, connected with the center bar
by insulating blocks 7. At the ends of each

" plate 6, insulating material 8, projects beyond

the ends of the plates. At 9, any suitable
hangers from the car may be connected to the
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center bar 4. Theymay be flat bars of metal -

adapted to pass through the slot. Theshape
of the contact heads and their capacity to

turn as already described insures a good con--

- . I| I“\lﬁ



e

15

20

25

30

35

40

45

50

55

6o

65

509,072

tact, and the fact thatthey may yield radi-
ally.with reference to the shaft in the box,
obviates any danger of breakage, whether the
car be. moving forward or be stopped and
backed. The arrangement is preferably such
that the brash or shoe carried by the car
shall always be in contact with two of the
contact heads.

To improve the insulation I prefer to pro-
vide each box with an oil inlet 10, (Figs. 1
and 2,) to which an oil circulating or pressure
pipe system is connected, as shown in Fig. 7,
in whiceh 11 is a pressure reservoir or pump,
and 12, the distributing pipes having cocks
13. Eachbox may be connected with the pipe
system by a branch or lateral econnection 14,
having a cock 15. 1t is designed that the in-
terior spaces of the box shall be filled with
oil, and to insure this, the wood plates or dia-
phragms C’ and N, are perforated, the per-
foration of C’, being shown at ¢, Fig. 4, and

the perforations of plate N, are indieated at |-

N, in Fig. 5, and by dotted lines in Fig. 3.

So far as I am aware, I am the first to pro-
vide, in systems of this kind, a switch arm
that may be moved laterally to establish con-
tact and is capable of yielding endwise to
prevent breakage, when the car is backed;
also the contact head forming part of the
switch arm, which is capable of rocking or
turning; and I desire to claim these features
broadly since it is obvious that the details of
construction by which such results may be
accomplished may be varied.

I claim as my invention—

1. In an electric railway, the combination
of the contaet box through which the main
lead or eonductor passes, two contact pieces
(E, F), between which the conductor is
clamped, two contact plates projecting there-
from, the two plates being parallel and sepa-
rated, a contact brush within the box, ar-
ranged between the two plates, and normally
out of contact with both of them, its operat-
ing devices and means whereby the shoe of
the passing car may move said brush in either
direction accordingly as the caris moving in
one direction or the other to complete the eir-
cuit through either contaet plate, substan-
tially as set forth,

2. In an electric railway, the combination
substantially as set forth, of the sectional
box, the conductor passing therethrough, con-
tact plates (E/ ¥') connected with the con-
ductor within the box, arranged parallel with,
but separated from each other, a filling of
solid insulating material, covering the bared
conductor and its connection with the plates
(but not entirely covering the plates), a con-
tact brush arranged within the box between
the contact plates, but normally out of con-
tact with either of them, and means whereby
the contact shoe of a passing car may move
the brush to complete the circuit through
either of the contact plates.

3. The combination, substantially as set
forth,in an electric railway, of the fixed closed

3

box, its contained contact with which the in-
sulated lead of the cireuit is eonnected,' a
shaft partly inclosed within and having its
bearing in the box, its contact within the box,
a spring within the box and acting upon the
shaft to maintain its normal position, and a
laterally projecting switch contact arm adapt-
ed to be operated by and make contact with
the contact shose of a passing car.

4. The eombination, substantially as set
forth,in an electric railway, of the fixed closed
box, its contained eontact with whieh the in--
sulated lead of the circuit is connected, a
shaft partly inclosed within and having its
bearing in the box, its contact within the box,
a spring within the box and acting upon the
shaft to maintain its normal position, and a
projecting laterally movable endwise yielding
switeh contaet arm adapted to be operated by
and make contact with the contact shoeof a
passing car. ,

5. The combination, in an electric railway,
of the sectional box, the main conductor
clamped between two sections thereof, the
contact plates attached to the conduetor, the
filling of insulating material, the brush nor-
mally lying .between the two contact plates,
its shaft, the plate H in which the shaft has
its bearings, the partition C’, the yoke and
spring on the shaft,the plate M and partition
N, the packing box and securing bolts and
the arm projecting laterally from the shaft
and adapted to be swung in either direction
by the passing cars,substantially as set forth.

6. The combination, substantially as set
forth, of the closed box and its contained con-
tact devices and shaft, and the projecting
switch arm for operating the shaft, said arm
being capable of yielding radially with refer-
ence to the shaft.

. 7. The combination, substantially as set
forth, of the box and its contained contact de-
vices and operating shaft, the switch arm pro-
jecting laterally from the shaft and having a
contacthead capable of yielding radially with
reference to the shaft and rocking axially.

8. The combination with the box and its
contained contact devices and shaft, of the
switch arm that operates the shaft, said arm
having a curved or rounded contact head
capable of yielding and turning, substantially
as set forth. '

9. The combination with the box and its.
contained contact devices and shaft, of a
switch arm for operating the shaft, said arm
having a contact head, and springs which per-
mit the head to yield radially and turn, sub-
stantially as set forth, _

10. The combination of the box and con-
tained contact devices and shaft, the block
on the outer end of the shaft, the rod carried
by the block, the casting or end piece carried
loosely on the end of the rod, the interposed

springand thesegmental shaped eontaet head

carried by the casting or end piece. )
11. The combination of the shaft, the block
carried thereby, the rod supported in the
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block, the end piece carried by the rod, the
shield, the spring interposed between the
block and end piece, the contact head carried
by the end piece and the torsion spring that
_holds it normally horizontal but permits its
partial turning.

12. In a contact device for an electric rail-
road, the contact head arranged in the con-
duit and adapted to be swept by the shoe of
the passing car, said head being capable of
yielding endwiseand turning, forthe purpose
set forth. '

13. In a contact device for an electric rail-
way, the contact head arranged in the con-
duit and adapted to be swept by the shoe of
the passing car, said head having a curved or
rounded contact face and being capable of
yielding endwise and turning,for the purpose
set forth. '

14. In an electric railroad system, the com-
bination with the brush or contact making
device, carried by a car, of a laterally mov-
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able endwise yielding switch arm operated by
the brush, for the purpose set forth.

15. In an electric rallway conduit system, a
contact containing box made in two sections,
an electric conductor passing through the box
and projecting from opposite sides thereof
between the upper and lower sections and
electrically connected with the contacts, a
shaft partially inclosed within said box and
containing a brush adapted to connect with
the contacts, another box section connected
with the contact-containing box, and a spring
arranged within said last mentioned box and

connected with the shaft to control the nor-

mal position thereof.
In testimony whereof I have hereunto sub-
scribed my name.

~JOHN M. DALE.
Witnesses:

FRrANK S. OBER,
EDwWARD C. DAVIDSON.
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