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To all whom T maiy CONCEr:

zen of the United States, residing at Belmont,
in the county of Middlesex and State of Mas-
sachusetts, have invented certain new and
useful Improvements in Spindle - Bearings;
and I do hereby declare the following to be a

~ full, clear, and exact description of the in-
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~ spindle-bearing, illustrating another modifi-
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vention, such as will enable others skilled in
the art to which it appertains to make and
use the same. | a |

As spindles of the self -centering or top
type are commonly constructed they are pro-
vided with a tapered pintle,and the spindle-
bearing comprises a bolster or tubular bear-
ing within which the spindle-pintle rotates
and the bore of which is correspondingly ta-
pered. I

The object of the present invention is to
provide an improved means foradjusting the
spindle-pintle in the bolster to take up the

wear of parts and prevent undue friction and

the binding of the spindle-pintle in the bol-
ster. | N S
To theabove end the present inventivn con-

sists of the devices and combination of de-

vices hereinafter more specifically set forth
and claimed. |

The present invention is illustrated in the |

accompanying drawings, in which—
Figure 1 is a longitudinal section through

a spindle-bearing involving the present in-

vention, the lower portion of the spindle, in-

cluding the spindle-pintle, being shown’ in

elevation. Fig. 2 is a sectional view of the
lower portion of a spindle-bearing, showing

the lower portion of the spindle-pintle in ele-

vation and illustrating a modified form of my
invention. '
tions on lines = « and y v, Fig. 2. Fig. 518
o sectional view of the lower portion of a

cation of the present invention; and Figs. 6
and 7 are similar views illustrating still far-
ther modifieations. - |

Similar letters of reference are applied to

like parts in the several views.

In the drawings, A represents the lower
portion of a spindle having the usual tapered
intle a and preferably the usual sleeve-
whirl ¢’. ‘B represents the bolster, the bore

‘base of the bolster-case D.

Figs. 3 and 4 are transverse sec-

S of which is tapered to fit the spindle-pintle «
Be it known that I, JOHN KILBURN, a citi- |
‘ing or other elastic packing 0.
‘the spindle-rail, and- D the bolster-case, all
‘of which parts except as hereinafter speci-
fied may be and conveniently are of the

and which is provided with the usual wick-
C represents

usual construction and in themselves form

‘no part of the present invention.

" Referring more particularly to the form of
my invention illustrated in Fig. 1 of the ac-

companying drawings, 1 have shown as
formed in the base of the bolster 3 a polyg-

onal aperture b’, substantiallyin line with the

‘bore of the bolster B. I have also provided
a step-pintle, the lower end of whieh rests

upon an adjustable support d in the base of
the bolster-case D and the upper portion of
which is projected into the aperture b’ and
forms the step upon which the spindle-pintle
arests. The adjustable support d, as shown,

‘consists of a threaded bolt, which engages a

correspondingly-threaded aperture d' in the
. Theupper portion
d? of the aperture d' is preferably contracted

‘to a slightly-greater diameter in section than.
the pintle F. The lower portion fof the pin-

tle I is polygonal in section and loosely en-
gages g correspondingly-shaped aperture d?
in the adjustable support d. The upper por-

tion f' of the pintle F is also polygonal in
‘section and loosely engages the aperture 0'.
The intermediate portion of pintle F is pref-
‘erably cylindrical, so that it is free to rotate
‘and also reciprocate in its bearings d° in the
base of the bolster-case D. I represents a

bolster-support, which in said Fig. 1isshown

‘as a sleeve or tube loosely surrounding the
step-pintle F and resting upon the base ot
‘the bolster-case D, the bolster B resting upon

the top thereof. Asshown in Fig. 1, the pin-
tle T is restrained from rotation by engage-
ment with the aperture d° in its adjustable
support d and by engagement with the aper-
ture b’ restrains the bolster B from rotation,

‘and the arrangement is such that the bolster

B is given free lateral play to allow the spin-
dle A to center itself under an unbalanced
load. |

" Tn the modification illustrated in Figs. 2, 3,

4, and 5 the step-pintle F'isshown as polygo-

nal throughout its length and the aperture
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To all whonv it ey concermn: _.

Be it known that I, CHARLES J. KINTNER, &

citizen of the United States, residing at New
York, in the borough of Manhattan, county
and State of New York, have made a new

and useful Invention in Electric Railways, of |’

which the following is a specification.

My invention is directed particularly to im-
provements in that type of electric railways
known in the art as ‘“third-rail systems,” in
which a current feeder or main is connected
with a source of electrical energy at a power-
house and extends over the entire route, third-
rail sectional conductors being located In

close proximity to the road-béd and provided.
with means for automatically connecting the
same to and disconnecting them from the

current feeder or main as a car, vehicle, or

train travels thereover; and it has for 1ts ob-.
jects, first, to provide mechanically-actuated
switches for effecting the cirecuit connection:

between the third-rail or sectional conduec-
tors and the current feeder or main as the
ear, vehicle, or train passes over or by sald
switches and without wrecking or damaging
mechanical action thereto; second, to provide

2 series of tubular rotary switehes located in’

alinement with each other and parallel with

the tram-rails, said tubular switches acting

also as a conduit for the current feeder or
main; third, to provide a series of tubular

rotary switcheslocatedinalinement with each |

other and parallel with the tram-rails, said
tubularswitchesacting also asa means forthe
conveyance of a heating medium for maln-
taining the insulation perfect and avoiding
avil effects to the parts of the structure from
frostorice; fourth, to combine with the afore-

said tubular rotary switches a novel form of

switch-actuating trolley of such a nature that
it will always maintain a fixed relation to the
switches under all conditions of usage mno
matter what may happen to the car, vehicle,

‘or train which imparts movement thereto.

Prior to my invention attempts have been
made to construct or devise mechanically-
actunated switches whereby third-rail sectional
conductors are automatically connected to
and disconnected from-a current feeder or

main by a moving trolley or shoe carried by

a car and adapted to act mechanically di-

rectly upon the switches as it passes there- |

Y.

‘to the adjacent switch-boxes.

over; but, so far asTam aware, suchattempts
have not met with success, for the reason that
where a car travels at great speed there is

55

such a wrecking or damaging influence upon

the switches that they are soon destroyed.

My improvement contemplates the use of

rotary switches, each of indefinite length, lo-
cated in alinement or parallel with the tram-
rails and adapted to be given a gradual con-

‘tinuous .rotary movement throughout the

entire time that the switch-actuating trolley
carried by the car is passing by or over any

switeh.. This graduval continuous movement
T efféct by a trolley or shoe carried by the car

and acting mechanically upon one or more
screw-threads or grooves extending in the dli-
rection of the length of the switch.and hav-
ing the desired pitch to give to the switch a

continuous easy movement without shoek,
the circuit connections being e
‘agency of mechanical means, in switch-boxes,

i

‘ected by the

in the nature of movable terminals at either

‘or both ends of the rotary switches. _
Reference is now had to the drawingsfora

full and elear understandingof theinvention,

60
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sueh as will enable others skilled in the art to

construct and use the same.
Figure 1-is a transverse sectional view ol
the road-bed of on electric railway embodying

view of the third-rail sectional conductors lo-

cated in alinement with each other and their

intervening switch-boxes, one pair of such
third rails being removed for the purpose of
illustrating the structural nature of one of
the tubular rotary switches and its relation
Fig. 3 1s a dia-
orammatic view illustrating the power-house
ocenerator, current feeder or main, branch
feeders, tubular rotary switches, switch-actu-
ating trolley or means for controlling the

movements of the same, and circuit econnec-
Fig. 4
is a transverse sectional view of one of the

tions to the motor on board the car.

switch-boxes, the end of one of the tubular
rotary switches, and the inclosed insulated
current feeder or main, together with the sup-
porting girder or stringer, the structure of the

apparatus inside the switch-box and a part of

one of the supporting cross-ties being shown

| in elevational view, said section being taken
on the broken line A I3, Kig. 3, and as seen

30

one form of my improvement. Fig.2isaplan
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- the arrows.
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looking thereat from right to left in the di-
tion of the arrows. Fig. 5is a longitudinal
sectional view of one of the switch-boxes, its
cover, and the girder or stringer which sup-
ports or sustains the switch-box and the jour-
nal-bearings of the switches, the ends of two
of the adjacent tubular rotary switches, the
ball-bearings therefor,and the apparatus in-
side the box being all shown in side eleva-
tional view, said view being taken upon the
broken line C D, Fig. 4, and as seen looking
thereat from left to right in the direction of
Fig. 6 is a transverse sectional
view of one of the switch-boxes and its in-
closed switching mechanism,the movable and
fixed terminals of the switch and the springs
for maintaining the tubular rotary switches
normally in a definite position being shown
in plan view, said sectional view being taken
on the line E F, Figs. 4 'and 5, and as seen

- looking thereat from the top toward the bot-

30

35

tom of the drawings in the direction of the
arrows. Ifig. 7 is a plan view of a short sec-
tion of the two top sectional or third rails,
which constitute also the slitted cover of
the conduit that incloses the tubular rotary
switches, together with the switch-actuating
trolley for controlling the movements of said
switches, a portion of the latter being shown
at the top of this figure of the drawings in
full lines and in dotted lines at the bottom
thereof. Fig. 8isa transverse sectional view
taken through Fig. 7 on the broken line G H
and as seen looking thereat from the bottom
toward the top of the drawing in the direc-
tion of the arrows, one of the switch-actuat-

‘ing trolley-rollers, one of the guide-rollers

40

. roller being shown in sectional view.

45
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therefor, a part of the supporting-frame and

trolley-head therefor, one set of ball-bearings

of the switch and their supporting-cradle be-

ingshowninelevational view, the other guide-
Fig. 9
is a side elevational view of the entire struc-
ture shown in Figs. 7 and 8, a part thereof be-
ing broken away to better illustrate the inte-
rior structure and the manner of supporting
the tubular rotary switches upon ball-bear-
ings. Fig. 10 is a transverse sectional view
similar to Fig. 1 of a modified structure in

which the switching apparatus is located ad- |

Jjacent to one of the tram-rails, and the sec-
tional or third rails are entirely independent
therefrom, located in the center of the road-
bed and connected to the switches by buried
ingulated branch feeders. Fig. 11 is a plan
view of a part of the structure illustrated in
Fig. 10, showing the top of one of the switch-

- boxescloselyadjacenttoone of the tram-rails.

6o

Fig.121is a plan view of a modified form of the
tubular rotary switches in which two spiral
grooves are utilized to enable & car to run in
either direction. Fig. 13 is an enlarged sec-
tional view of one of the switch-boxes and one

~ of the traimn-rails, the supporting-tie therefor

and thestructural arrangement of the appara-
tus inside the box being shown in elevational

view, the switch-actuating trolley for con- |

i

Ml

705,848

‘trolling the movement of the switch. and two

of the positions of the contacting spring of
the switch being shown in elevational view in
dotted lines. This sectional view is taken on
the broken line L. M, Fig. 15, and as seen
looking thereat from left to right in the di-

‘rection of the arrows. Fig. 14 is a detail sec-

tional view of the end of one of the rotary
switches, taken on the line O P, Fig. 15, and
as seen looking thereat from left to right in
the direction of the arrows, the means for
causing the rotary switch to assume a defi-
nite position with relation to the slit of the
conduit being shown in elevational view. Fig.
15 1s a longitudinal sectional view taken on
the line J K, Fig. 13, and as seen looking
thereat from right to left in the direction of
the arrows, the ends of two adjacent rotary
switches, their journals, the ball-bearing sup-
ports, and the structure of the apparatus in-
side the switch-box illustrated in Fig. 13 be-
ing shown in side elevational view.

Referring nowto the drawings in detail and

first to Figs. 1 to 6,inclusive, b represents one
of the cross-ties, and { { the tram-rails, of an

5

30

Qo

electric railway, e being a wooden stringer lo-

cated in the middle of the road-bed and sup-

porting two T -rails ¢ a, secured to said
stringer by bolts and adapted to constitute a

= e !

95

conduit for a series of tubular rotary switches

f f,having transverse grooves v v at stated in-

tervals, (see Fig. 9,) w w being ball-bearings
and g supporting-cradles secured directly to
the T-rails, the arrangement being such that
the switches are supportoed in the conduit in
such manner thatthey mayberotated in either
direction a definite distance with as little fric-
tion as possible. Each of these tubular rotary
switeches f is provided on its upper surface
with a spiral groove g of a definite depth and
of a width corresponding to a similar groove
made by the adjacent edges of inclosing third
rails r, which constitute the cover of the con-
duit and are secured tothe T-rails a by bolts,
as shown in Fig. 2. Theinnerlowersurfaces

ofsaid T-rails are slightly curved to fit snugly

overthe corresponding curved surfaces of the
tubular rotary switches, the arrangement be-

ingsuch that when all of the parts are secured
together, as clearly illustrated in the draw-.

ings, the rotary switches may be moved with

as little friction as possible and without any
possibility of the admission of dirt into the

conduit proper. The opposite ends of the tu-
bularrotaryswitches f are journaled,and said
Journals rest each in two-part journal-bear-

ings o 0, the lower halves of said journal-bear-
Ings being of metal and supported by the

sides m of the switch-bozxes, which are pref-
erably of treated wood or other good insulat-
Ing material, while the upper halves of said
Journal-bearings are of insulating material,
such as hard rubber or vegetable fiber, it be-
ing important in this form of the apparatus
that the ends of the rotary switches, the
T-rails a, and third rails » should be care-

fully insulated from each other. The bottom

100
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- and main portion of the switch-boxes -are-lof '
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metal and of cradle shape, the endsn thereotf
being grooved vertically, as shown, s0 as to
receive the wooden or insulating sides m be-
tween them, corresponding grooves being also
provided in the bottoms for the wooden sides.

Lugs or ears are also cast integral with the

metal portion of the box for securing the en-
tire box to the stringer e, as clearly shown in
Fig. 4 in full lines and in dotted lines in Kig.
5. 1 represents the lid or cover of the box,
which is made of a single piece of metal and
constructed with alongitudinal groove which

is in alinement with the groove between the

15
combined depth of the aforesaid groove and

third rails » and is of a depth equal to the

the spiral groove ¢ in the tubular rotary
switches, as will be apparent on inspection
of Figs. 4 and 5 of the drawings. Hach of the
third rails » and the covers [ of the boxes is
provided with a raised surface and a lateral
oroove, the arrangement being such that when

“the rails and covers are in position in aline-

ment a continuous angular-shaped bearing v
is provided on each side of the slot for guid-
ing and maintaining the switch -actuating

‘trolley always in a definite relation to the

orooved rotary switches, as will be described
more in detail in connection with Figs. 7 and
8 of the drawings. To the opposite ends of
each tubular rotary switch f is secured an
arm h, extending downward in its particular

switeh-box to a point near the bottom of the

box, and said arms are connected in turn with
strong spiral springs j to the inner surface of
the end n of the switch-box, but insulated
therefrom. FEach rotary switch is provided
at each end with a lug «, (see Fig. 3,) adapt-
ed to bear against the under surface of one
of the third rails » when the switech assumes
its normal position, where it is held by the re-
tractile action of the springs 7 7, one at each
end. The base of eachswitch-boxislined with
insulating material %, of hard rubber, vulcan-

ite, or the like, and to the center of thisinsu-
lating-lining is pivotally secured by a bolt a

movable terminal s, & being a spring adapted
to maintain said. terminal in either of two po-
sitions against stop-pins, as clearly indicated
in Fig. 6. On the under side of the movable
terminal s is a pair of springs, one of which 1s
olectrically connected directly with the insu-
lated feeder or main ¢, the other end thereot

beingadapted toyieldingly make contact with
55

a fixed terminal 8in the bottom of theswiteh-
box directly connected to the tubular rotary
switeh 7 by a conductor 2, which in turn is
electrically connected through the ball-bear-
ings with the T-rails @, and hence the sec-
tional or third rails . It will be noticed on

inspection of Figs. 5 and 6 that the insulated
feeder or main ¢ passes out of the ends of the
adjoining tubular rotary switches and is con-
nected directly with the movable terminal s,
also that the adjacent ends of the tubular
rotary switches are connected by a flexible
sleeve s, the function of which is to make

|

the structure a continuous line of tubing
through which hot air or steam, preferably
hot air, may be forced from a source of hot-
air supply, located at the power-house or else-

where, for conveying to the entire system
| sufficient heat to effeet better insulation and

also to avoid any deposit of snow oricein the
orooves of the conduit and therotary switches.
1f hot air alone is used, the sleeves s’ may be
omitted, it being obvious that advantageous
insulating effects may be had therefrom in
the switch-boxes. From an inspection of
Figs. 2 and 3 of the drawings it will be ap-
parent that in this form of the invention the

-gpiral groove ¢ in each tubular rotary switeh

inclines in opposite directions from its cen-
ter, the ends of said groove lying normally in
direct alinement with the corresponding
orooves between the third rails r 7 and the

g

75

80

like grooves in the lids or covers [ of the

‘switeh-boxes, it being understood, as before

stated, that there is one continuous ouiding-
oroove for the switch - actuating trolley be-
tween the rails » rand in the lids or covers

Qo

of theintermediate switch-boxes and that the™

tubular rotary switches f are held normally
in the position shown in Figs. 2, 3, and 4 by
the action of the spiral springs j 7 in their cor-

responding switch-boxes, so that the lugs

05

rest against the under surfaces of the rails r, .

thus leaving the grooves in position for the

entrance of the trolley-rollers {r, as clearly

illustrated in Fig. 3. A ' |
Referring now to Figs. 7, 8, and 9, 1 will

ICO

describe in detail the structure of the switeh-"

actuating trolley and its relation to the third -
| rails » r, which' support and guide it in such

manner as to operate the switches positively
in both directions, and thereby avoid any pos-

105

sibility of leaving any switch in such position
that a circuit is left closed between any third

rail and the current feeder or main after the

trolley has passed over or away from said

third rail. frrepresents thesupporting-frame

of the switch-actuating trolley, to which is se-
cured by pairs of bolts tworectangular cross-
bars cb, extending downward from a trolley-
head th and so bent at their lower or free ends
as to constitute bearings for the journals of

I10
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orooved guide-rollers gr g7, the grooved faces

of which are designed to fit with reasonable

accuracy over the continuous angular-shaped
bearings w of the third rails . ir {r are

trolley-rollers, so supported by yokes in the
trolley-head th as to have universal move-
ment, each being provided with aspiral spring
between its yoke and the under surface of the
trolley-head, so as to admit of slight vertical

movement.

to the under surface of a ecar, it being obvi-
ous thatsuch connection should besufficiently
flexible to permit of such inequalities of move-
ment as might be encountered in passing
around curves. In the opp
supporting-frame frissecured in frontof each
trolley-roller ¢r a steel-wire brush Or for main-

The trolley-head is provided
with any preferred means for connecting 1t
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osite ends of the
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~ at the center of Fig. 3 of the drawings, after
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- each switch in advance is closed and each |

6o

of the drawings. The movable terminal s in

1n position over the trolley,and it is connected |

‘with the third rails of the next section in ad- |

minals of the switeches thrown into their dis-

taining the groove.g and the guide-slot be-
tween the rails ~ free from obstructions. Said
brushes might of course be replaced by any
proper device for effecting a like result. The
operation of this form of the invention is as
follows: The switch-actuating trolley is pat
in position by removing any one of the lids
or covers ! and rolling the trolley into place
thereon, with the trolley-rollers #r in the cen-
tralorguiding groove of the box-lid, the guide-
rollers gr gr resting against the angular-
shaped bearings of the box-lid, which corre-
spond to the angular-shaped bearings« of the
third rails 7, in the manner shown in Fig. 8

theswiteh-box isturned to the position shown |

which the lid or cover is secured in position
with the trolley thereon. The caris now put

thereto. Suppose it to be moving from left
to right in the direction of the arrow and the
circuit closed, as shown, in the switch-box
over which the car now stands. There is |
therefore a current from the dynamo. .d
through the current feeder or main ¢, branch |
feeder 1, movable terminal s, conductor 2 to
the tubular rotary switeh 7, and thence to the |
third rails 7, thence by the trolleyand a front
or second trolley and conduectors 4 4 5 to the
motor and return to the dynamo. Asthe ear
advances the trolley-roller ¢, moving in the
spiral groove g, rotates the tubular rotary

switeh f to the left until it reaches the cen- |-

tral point thereof, before which, however, the |
arm 2 at the extreme advance end of the
switch has acted upon the movable terminal |
$ in the next succeeding switch-box and ro-
tated itin a reverse direction of the hands of
a watch until the spring % caused the mov-
able terminal to snap into the closed position,
so that the branch feeder 1 at that point is
now connected through the conductor 2 with |
the next rotary switech 7 At the same time
that the arm A& at the extreme iront end of
the switch rotated the movable terminal s in
the manner described the corresponding arm
h at the rear end of said switeh rotated the
movable terminal s in the direction of the
hands of a watch until the spring % snapped
it into the position now shown in the draw-
ings for the other terminals-——mamely, in such
manner as toopen the circuit. At this time, |
however, the front trolley has made contact

vance. Consequently as the trolley advances

switch in the rear is opened, and by reason
of the positive action of the trolley-rollers # |
in the grooves g there is no possibility that |
any rotary switech can be left in any other

than a normal position, with the movable ter-

connected or open positions. The spiral
springs j 7 aid in the restoring of each rotary
switch f to its normal position and maintain
16 in that position until gradually moved by

4. . - 705,848

the trollej%—'l'ollet's.. It -Wihlll also be apparent
that should the trolley by any possibility be .

disconnected from its supporting third rails
T 7 the springs j 7 will immediately. act to re-
store the particular switch over which it may

. be located at that time to its normal or dis-

connected position. Owing to the fact that

- the switches in that form of the apparatus

shown in Figs. 1 to 6, inclusive, are positively

| actuated in both directions by the trolley, the
structare is peculiarly applicable to a double-

track system. BN |
Referring now to Figs. 10 to 13, inclusive,

I will deseribe a modified form of the inven-
tion adapted for use either with a single or

double track system. In this form the tubu-

75
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lar rotary switches, the third rails, which

carry the trolley, and the switch-boxes are
located as closely adjacent as possible to one
of the tram-rails ¢, and the conducting third

ralls 7 are located in the center of tha road-

bed and secured upon an additional stringer,

said third rails being connected with switch-
ing mechanism in the boxes by branch con-

ductors2. The tubularrotary switches, how-

e,

ever, are-so.constructed that their adjacent

ends overlap each other, as clearly shown in

Fig. 12, each rotary switch being provided

with twospiral grooves g g, located a definite

distance apart, preferably such a distance

that when the switches are held in their nor- .

mal positions by the spiral springs j j and
arms A h no part of the spiral grooves g

will be exposed or open. In other words,

the only actual slot existing under normal
conditions is the slot between the third-rail
sections 7 r. This condition of affairs will
be more fully explained in connection with
the description of the mode of operation of

| this form of the invention. The switch-
boxes are of solid iron with a removable.

cover 1, as before, and the ends of the To-

tary switches f are journaled direetly in jour-

nal-bearings in the sides of the boxes. For

‘the purpose of properly maintaining the ro-

tary switches in definite operative positions
each end of each switch is provided with
a shoulder .on opposite sides, and the arms
h h are secured tosleeves provided with simi-
lar opposing shoulders, respectively, so lo-

cated that one of said arms will be rotated

positively with the switch when its shoulder

13 caused to bear against the corresponding

shoulder on the switch, the other arm remain-
ing stationary. To the free ends of these
arms are attached spiral springs 5 7, having
their opposite ends secured to the inner sur-

faces of the switch-boxes, the arrangement

being such that the springs normally tend to
draw in opposite directions and to hold their
respective arms and sleeves with the shoul-
ders thereof bearing firmly against the-corre-

sponding shoulders on the opposite sides of

the switches, p being a pin secured in the side
of the switch-box between the two arms in
sucn position as toactasa centering-pin. In
this form I have illustrated g preferred form
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of circuit-interrupting terminals for e

‘the circuit-interruption in the box withous | into the

arcing, as does the circuit-interrupting ter-
minals s®in Figs. 2 to 6, inclusive, of the first-
described modified form of the invention.
To one end of each of the rotary switches f

issecured by ayoke i and screws the movable

- JO

terminal s in the nature of a strong leaf-:

spring held in insulating material between
the opposite ends of the yoke. (See Kigs. 13
and 15.) At the upper end of the movable

terminal s'is a binding-post #, to which is se-

cured the branch conductor 2, running to the
third rail  in the middle of the track. Se-
cured to the insulating material 4 in the bot-
tom of the box is the fixed terminal 8, which
is'connected by a binding-post directly to the
current feeder or main ¢. This fixed termi-

“nal has two oppositely-disposed curved faces

20

9 and 'ledges or projections 10, 11 being an
intervening block of insulating material and
12 a metal groove secured in the insulating

“material for giving to the free end of the mov-

25

40

. 5O

able terminal s a snap-like action, as will be

described in connection with the description
of the mode of operation of this form of the in-
vention. Under normal conditions the spiral
springs j j hold the rotary switches f in such.
position that the free ends of all of the movable
terminals s are located in the metal grooves
12, as shown in Fig. 13. The plain metal sur-

faces between the grooves g g of all the ro-

tary switches are located directly below the
groove between the third rails which support
the trolley, and the adjacent overlapping
ends of these switches are located at definite
distances apart, as shown at the extreme

right of Fig. 12. In this figure of the draw-

ings the trolley is just passing a switeh-box

‘at the extreme left, the two trolley-rollersir

ir being shown in dotted lines. The rear
trolley-roller is just in the act of leaving the
oroove ¢ in one of the switches, while the

“front trolley-roller is justin theact of enter-

ing the groove ¢ in the next switch adjacent.
When the trolley was passing over the switch
which it has just left, it caused that switch

“to rotate a sufficient distance to the letft to
bring the overlapping ends mechanically to-

cother and to rotate the next switch to the

Joft a distance sufficient -to place the mov-

95
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“assumed the position shown
“right in dotted lines, Iig. 13,

able terminal s in the first position shown in

dotted lines, Fig. 13,.thereby making a cir-
cuit to the third rail adjacent to this partic-
ular switch. As it continued to advance the
next overlapping end gave to the next rotary

switech in advance a movement to the left

sufficient to put the movable terminal ol that

“rotary switch into the first position shownin

dotted lines, Fig. 13, as just described, while
at the same time the particular movable ter-
minal over which the trolley is passing has
| on the extreme
- As thetrolley

L - ' '

‘passes off this section the rotary switch will
e returned to its normal position under the
action of the strong spiral springsj j, and the

able terminals.

tating the rotary

&

tecting | free end of themovable terminal s will come

position shown in straight dotted
lines, Fig. 13, and ultimatelysnap back into
the position shown in full lines, with its free

“end in the groove 12. This snapping action,
which avoids arcing, oceurs with this type of

70

movable terminal for rotation of the switeh

in either direction when the free end of the

either of the ledges 10 and avoids any possi-
bility of arcing between the fixed and the mov-
It will be apparent that a
car may travel in a reverse direction after 1t

75

terminal leaves the groove 12 and passes.

30

has passed a given section, the trolley-rollers

then entering the companiongrooves g and ro-
switches reversely in the
same manner as has already been described,
it being noted that the overlapping ends of

each section always rotate the movable ter- .

minal into electrical connection with the

fixed terminal before the trolley reaches that
switeh and that the several steps are et

_ ‘ecteod,
as is obvious on inspection of Figs. 12 and

6o

13, no matter which way the car may travel. .
The trolley may be put in place and removed

“from the system upon the removable lid or
‘cover 1 in the manner already described. In
this form, however, it is to be noted that by
reason of the action of the spiral springs 77

it is necessary that the advance trolley-roller
shall assume its operative position in the
groove of the switch into which 16 is just en-
tering before the rear trolley-roller is discon-
nected from the groove in the switch it is just

leaving, as will be apparent on inspection of

TFigs. 12 and 15.

1 do not limit my 1in vention to the especial

“detailsof construction hereinbefore described,
and illustratedintheaccompanying drawings,
asanumber of the features thereofareequally

applicable for use in connection with electric

new with me to provide a mechanically-ac-
tuated electric switch in which the axis of the
switch is substantially parallel with the tram-
rails of a railway and which is given grad-

“ual continuous rotary motion by mechanical
‘means carried by the car during the time that

95
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railways generally. 1 believe it is broadly

IIO
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said means is passing the switeh, said rotary

motion being the effect of gradual application

of power 1n such manner as to avoid damag-

ing effects, and my claims are generic as to
this mechanical application of transmitting
power to rotary switches oenerally. |

" 1 am aware that heretofore a rotary switch .

‘has been devised for sectional third-rail sys-
tems of electricrailwaysin which the switches
‘are journaled in the road-bed, with their axes
“of rotation parallel with the tram-rails and
the rotary motion imparted thereto by a plow’

or collecting-trolley, as disclosed in United
States Patent No. 455,956, granted to S. P
Wileox and J. D. Partello July 14, 1891, and

' I20
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I make no claim hereinafter broad enough to .-

‘include such a structure in which the rotary
‘motion is imparted to the switch by the action
'of such plow or collecting-trolley which gives




S

a sudden blow or impact to the switeh, my
most generic claim contemplating an arrange-
ment of rotary switches in which the motion
imparted thereto by the trolley is gradual and
continuous during the entire time that the
trolley or shoe is passing thereover, thereby
avoiding any possibility of shock or damag-

- 1ng action to the switeh.

10

I5

20

25

Having thus described my invention, what
I claim, and desire to secure by Letters Patent
of the United States, is— |

1. In anelectric railway aswiteh journaled
with its axis of rotation substantially parallel
with the track-rails and provided with means
for adapting it to be rotated gradually and

continuously aboutitsaxis of rotation as a car
passesoveror byit,substantially asdescribed.

2. In an electric railway a rotary switeh
journaled with its axis of rotation substan-

tially parallel with the track-rails and pro-

vided with a spiral thread or groove in the

direction of its length and of such pitch as
to be given a gradual rotation as a car passes
over or by it, substantially as described.

3. In an electric railway a rotary switch
Journaled with its axis of rotation substan-
tially parallel with the track-rails and pro-

- vided with means for adapting it to be gradu-
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- substantially as described.
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ceumulated snow
6¢c

ally and continuously rotated about its axis
of rotation as a car passes over or by-.1t; in
combination with a movable circuit making
and breaking terminal adapted to be
thereby, substantially as deseribed.

operated.-|-

4. In an electric railway a current feeder

or main extending over the route and a se-
ries of third rails or sectional conductors nor-
mmally disconnected therefrom; in combina-

tion with a series of rotary switches jour-

naled with theiraxes of rotation substantially
parallel with the track-rails and provided
with means for giving them gradual and con-
tinuous rotation about their axes as a car
travels over or by them; together with cir-
cuit connections whereby said third rails or

sectional conductors are electrically connect-

ed toand disconnected from the current feeder
or main in sequence and without damag-

ing mechanical effects, substantially as de-

sceribed,

0. In an electric railway a series of rotary

tubular switches inclosing a current feeder
or main and constituting a conduit therefor,

6. In an electric railway a series of rotary
tubular switches journaled in alinement with
each other and constituting a means for con-
veying a heating medium for effecting better
insulation and avoiding the evil effects of ac-
or 1ce, substantially as de-
scribed. | | | |

7. In an electric railway a series of rotary

Lubular switches journaled in alinement with

each other and with intervening switch-boxes
inclosing circuits and circuit connections, the

65 arrangement being such that a heating me-

dium, a8 dry air, may be admitted through
the tubular switches to the boxes, better in-

705,848

sulation effected, and the systém protected
from evil effects of snow
tially as deseribed. -

8. In an electric railway a series of rotary .

switches journaled in alinement with each

other and with their axes of rotation sub-

stantially parallel with the track-rails; in
combination with a switeh-actuating trolley
adapted to impart gradual and eontinuous
rotary movement tosaid switches, and means
for maintaining said trolley always in a fixed

relation to the switches, substantially as de-

scribed. |

and ice, substan-

75
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9. In an electrie railway a series of rotary

switches journaled with their axes of rotation

substantially parallel with the track-railsand
operatively connected with cireuits and ecir- -

cuit connections running to conducting third
rails or conductors and a current feeder or
main; in combination with a switch-actuat-
ing trolley having one or more mechanieal
trolley-rollers for controlling the movement
of the switches; guide-rollers together with

guiding means therefor adapted to maintain

the trolley always in a fixed relation to the
switches, substantially as described.
. 10. In an electric railway a series of rotary

switches journaled with their opposite ends

in adjoining switch-boxes and provided each
with means for giving rotary motion thereto

as & car passes over them: in combination

with movable circuit making and breaking
terminals operated by said switches, sub-
stantially as described. _

11. In an eleectric railway a rotary switch

with the tram-rails and provided with a spiral
thread or groove in the direction of its length;

In combination with means for yieldiugly

e

95

100 .

‘journaled with its axis of rotation parallel

1C5

holding said switch and groove in a definite

position, substantially as described.

12. In an electric railway, embracing a cur-
rent feeder or main and sectional third rails
or conductors, a series of rotary switches hav-

1ng . their axes of rotation parallel with the

tram-rails, said switches being provided each
with a spiral thread or groove in the direc-
tion of its length; in combination with yield-

| ing means adapted to hold each of said

switches withits thread or groove in a definite
position; together with movable cirecuit mak-
ing and breaking terminals operated by the
switches and adapted to-connect the third

IIO
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rails or conductors to and disconnect them
fromthe current feederor main, sSubstantially

as described. | -
13. In an electric railway a series of rotary

8witches having theiraxes of rotation parallel

with the tram-rails, said switches being pro-
vided with means for rotating them as a car
or vehicle passes thereover; in combination
with ball-supporting bearings and means for

yleldingly holding the switches in definite po-
sitions; together with movablecircunit making
and breaking terminals controlled thereby,
substantially as described. |

14, In an electric railway a series of rotary

125
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switches provided each with a.spiral thread
or groove extending in the direction ot its
length; in combination with a conduit inelos-
ing said switches and having a guiding trol-
ley-slot located above the thread or groove,
substantially as described. o ’
15. In an electric railway a series of rotary
switches provided each with a spiral groove
in the direction of its length; in combination
with a conduit surrounding the same, said
conduit having a slot bearing a definite or

fixed relation to the grooves; together with a |

switeh -actuating trolley adapted to always
maintain a fixed relation to the grooves and
the slot,-substantially as deseribed. |

16. In an electric railway a series of rotary

switches having their opposite ends journaled
in adjoining switch-boxes, said switches being
each provided with a spiral groove in the di-
rection of its length; in combination with a
conduit surrounding and supporting the
switeches and provided with a slot having a
definite relation to the grooves; together with
removable switeh-box covers provided each
with a slot located, when in position on the
boxes, in alinement with the conduit-slot, sub-
stantially as described. |

17. In an electric railway a series of rotary
switches having their opposite ends journaled
in adjoining switch-boxes, said switches being
each provided with a spiral groove in the di-

rection of its length; a conduit surrounding

and supporting the switches and provided
with a slot having a definite relation to the
orooves; in combination with removable
switch-box covers provided each with a slot
located, when in position on the boxes, in
alinement with the conduit-slot; together with
a switch-actuating trolley so constructed and
arranged with relation to the conduit and the
switches that it always maintains a definite
or fixed relation thereto, substantially as de-
seribed. o |

18. Inanelectric railway a series of tubular
rotary switches journaled with their opposite
ends in adjoining switeh-boxes and provided
each with means for giving rotary motion
thereto as a car passes over them; in combina-
tion with movable circuit making and break-
ing terminals operated by said switches and
a current feeder or main inclosed within said
tubular switches, said current feeder or main
being composed of sectional parts having their
opposite ends secured in the switch -boxes
and so arranged that any section of the feeder
may be removed and repaired or replaced

without disturbing the other sections thereof,

substantially as described.

19. In a sectional contact system. for elec-

6o tricalrailways, successive,rotary,contact-sec-

~

' tions extending longitudinally of the line of

way and having each a spiral path extending
longitudinally thereof, means for supplying
currentto the sectionsand cutting it off there-

' from, and a device carried by the car for fol-

lowing the spiral paths and rotating said sec-
tions. | | |

20. In a sectional contact system for elec-
trical railways, a longitudinal rotary contact-
section provided with a spiral web extending
lengthwise thereof, means for supplylng cur-
rent thereto, and means carried by the car for

70

engaging said web to rotate said section and

take current therefrom. |

91. In a sectional contact system for elec-
trical railways, longitudinal rotary contact-
sections arranged in succession along the line

75

of way having spirally-arranged projections -

by which to rotate them, and circuit-control-

ling switches operated by the rotation of the
sections. |

30

22. In a see'tiona.l‘ contact system for elee-

trical railways, longitudinal rotary contact-
sections arranged in succession along the line

of way each having a spiral path extending

along it,and circuit-controlling switches oper-
ated by said section in combination with
means carried by the car and adapted to travei
said spiral paths forrotating the sections and
taking current therefrom. - |

23. In a sectional contact system for elec-
trical railways, the combination with a con-
duit along the line of way, of rotary switches
located therein for each section and provided
with spiral projections and means carried by
the car for entering said conduit and engag-
ing said projections for rotating said switches,
for the purpose set forth.

24, In a sectional contact system for elec-
trical railways, the combination of the con-
duit in insulated sections, a rotary contact-
section journaled in each section of conduit,

‘means for supplying current to each section,

and a current-collector carried by the car for
engaging the rotary sections successively.
25. In a sectional contact system for elec-
trical railways,rotary contact-sections extend-
ing along the line of way and provided with
spiral paths extending longitudinally thereof,
means for feeding currentto said sections sue-

cessively, and a current-collector carried by

the car and following said spiral paths, for

“the purpose specified.

In testimony whereof I have signed my
name to this specification in the presence of
two subsecribing witnesses. |
| ~ CHARLES J. KINTNER.

‘Witnesses: . |

JAMES P. J. MORRIS,
M. F. KEATING.
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