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UNITED STATES

Patent OFFICE.

JOHN B.

LARKIN, OF PITTSBURG, PENNSYLVANIA.

UNDERGROUND ELECTRIC-RAILWAY SYSTEM.

SPECIFICATION formmg part of Letters Patent No. 649,990, dated May 22, 1900
Apphcatmn filed Septem'ber 9, 1899. Serial No. 729,942. (No model )

To all whom it QY CONCEris:

Be it known that I, JOEN B. LARKIN, a citi-
zen of the United States of America, resid-
ing at Pittsburg, in the county of Allevheny
and State of Pennsylvania, haveinvented cer-
tain new and useful Improvements in Under-
ground Electric-Railway Systems, of which
the following is a specification, reference be-
ing had the1 ein to the aceompanyuw draw-
ings.

Thls invention relates to certain new and
useful improvemeénts in systems for under-
ground electric railways, and more particu-
1arly to subsurface conduits for electric con-
ductors in which a traveling connection is
established and maintained between the mov-
ing car and the closed and protected supply-
conductor by a contact device moving with
the car and extending through the surface-
slotin the conduit, and has for one object the
provision of novel means whereby the entire
electric feed-wire is conducted underground.

The present invention has for a further
object the placing of the conduit in a posi-
tion adjacent. to the rails that will not inter-
fere in any way with the ordinary traffie, and,
furthermore, to provide novel means where-
by the slot leading to suid conduit will be
easily opened through the medium and ar-
rangement of novel mechanism attached to
the moving ecar. .

The 1uvent10n further aims to provide an
automatic slot-closer that will resist and
form a lock against any direct downward
pressure that may be brought to bear upon
the same and, furthermore, act as a guard to
prevent the entrance to the conduit of water,
ice, snow, dirt, and other substances that
would otherwise terid to clog the slot and in-
terfere with the successful operation of the
system. -

The herein-described invention further con-
templates to construct a shallow conduit ad-
jacent to and extending in alinement with
the outer rails of the tracks, the depth of
said conduits being equal to the height of the
rail, the latter forming one of the walls of
said conduits, thereby making it possible to
arrange the mechanism thhm a compara-
tlvelv contracted space and greatly reduce
the cost of construetion.

Various details of eonstruction enter into

j my invention but the plaétlcal and fnéféued

form of the same is shown in the accompany-
ing drawings and will be specifically de-

‘seribed and then par tlcqlmly pointed out in

the appended claims.

Frigure 1is a side elevation of a portion of
a car provided with my 1mp10vements and
showing the undergroiind conduit in vertieal
section for the purpose of illustrating more
clearly thenovel mechanismarranged therein.

‘Fig. 2 is a transverse vertical sectional view

of thesame. Fig. 3isaplan viewof the road-

. bed as it appears with the cover of the con-

duit removed therefrom. Fig. 4is a perspec-
tive view in detail of the slot- closer as it is
employed for curves of the track. Fig.5isa
side elevation of the truck of a car, the lower
portion of the car having my improvements
attached thereto. Fig. 6 is a perspective view
of the lever and connection for operating the
depressing-wheels of the slot-closer. Fig. 7is
aside elevation of the fender of the car, show-
ing the' end of the operating-cable attached
thereto. Fig. 8 is an enlarged detail front
elevation of the tr olley. I‘w 9 isan enlarged
perspective view of one of Lhe hangers carry-
ing the lever and connection for operating
the depressing-wheels of the slot-closer. Fig.
10 is a similar view of the bifurcated link con-
necting the operating-lever of the slot-closer.
Fig. 1L is a similar VieW showing the man-
ner of connection of the two sections of the
lever operating the slot-closer. TFig, 12 is a
similar view showing in dotted 11ues the op-

eration of the hmve connections when the
car is swaying or is traveling over curves or
switches. Fig.13is a vertical sectional view
of the insulated end of one of the pins for
carrying the feed-wire. Fig. 14 is an en-
larged transverse vertical sectional view of
the conduit, showing the slot-closer in its
normal position. Fig. 15 is a similar view
showing the slot-closer depressed and as it
appears when the car is traversing over the
same. Fig. 16is a detail view of the trolley-
wheel a.nd harp. Fig. 17 is a perspective

.view of one of the seetlons of the conduit.

Fig. 18 is a perspective view of one of the
sections of the slot-closer.  Fig. 19 is an in-
verted view of the same. Fig. 20 is one of

the connecting-links of the slot-closer.
In the drawings the reference-numeral 1
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indicates the body poertion of the car, and 2
the platform of the same, upon said platform
being arranged a lever 3, which is pivotally
connected at 4 and extends through the bot-
tom of the platform, said 1eve1 having a
slotted-end, as shown at 5, and carries a
gravity-pawl 6, which is adapted.to. engage
in a segmental tooth-rack 7, arranged upon
The slotted end
5 of the said lever 3 is adapted to engage a
pin 8, provided with a suitable head, said
pin being attached to the free end of the op-
erating- lever, this lever being composed of
two parts 9 and 10 and the engacrmv ends

thereof forming a hinge connection 11 be-
The par’t 10isfurther pro--

tween said parts.
vided with downwardly-extending arms 12,
upon. which- are mounted at 13 depressing-
wheels 14-of the slot-closer. The section 10
of the. operating -lever is further provided

with bifurcated links 15, which are pivotally.

secured thereto and are adapted to be piv-
otally connected at 16 to hangers 17, the lat-
ter being rigidly %eculed to the unde1 side of
the car. .

Tt will be noted that in the constr uetlon of
the operating-rod, . arms, depressing-wheels,.
hangers, and links they are all set at anangle
of from thirty degrees to forty-five degrees to
the under side of the car.

The. reference - numeral 18 represents a

hanger rigidly seeured to the truck of: the

_'car, in which is. pivotally mounted an arm
- 19, forming a harp 20 at its lower extremity,

35

.of the tlolley-wheel

40

. arm 19, this cord or cable passing over ihe.

45

5o

in "which is secured a trolley-wheel 21, said

harp being slotted, as shown at 22, carrymg
a spiral spring 23 operating in the bearing
A spiral spring 24 is
seeured-at one end to the arm 19.and fastened
at its.other end to the under faceof the truck,
ag shown at 25. An operating cord or cable
26 is secured at 27 to the other end of said

pulley 28 arranged to the underneath side

of .the car in . a suitable hanger, and thence’

over.a pulley 29, arranged to the under side
of the platform in a hke manner.

.The reference-numeral 30 represents.a loop

formed at the free end of the said cord or
cable, 26, which is adapted to be held and
engage. a hook 31, placed in the inner side of
the fender. - The operatmw cord or cable also

. passes  through the platform of the car, as

55

shown by the reference-numer al 32 in Fig.
of. the drawings. i
ReferrmO' now to the conduit and meelmn-

ism- arranved therein, the reference-numeral

. 33 represents the rail, and 34 the casing, said

60

65

casing forming theside 35, extending at an an-
gletothe bottom and 31des thereof, and is pro-
Vlded interiorly with an upwar dlv—e‘ctendm g
portion 36,the end of sajid n pwmdly—extendmv

_portien bemO' provided at suitable intervals

with, an. 1nsulator 37, upon which is arranged
the feed -wire 38. The interior face.of the an-
gle side 35 is provided with guide-posts 39,
the latter being encircled by a SplI'{Ll spring

40, thelower end of said spring being securely
tastened at 41 to the lower end of the guide-
posts 39 and extends upwardly at an angle in
the recess 42, formed in the sections of the
slot-closer 43, said seetions having their sides

70

cut away, as shown at 44, and are further pro- -

vided with recesses 45, adapted to receive
guide-pins 46, which extend through the an-
gular sides 35 of the conduit and extend at
the same angle as the guide-posts 39, The
ends of the sections of the slot-closer also
carry a male member 47 and a female mem-

‘ber 48, said male member consisting of a head
(49, ‘carrying a pin 50, said head 49 being
'»adapted to fit against the cut-awayportion 51

and the pin 50 engaging the slot 52. The up-
per extremity of the casing 34 also extends
at a slight angle and terminates in a wedge-
shaped portion 53, said wedge-shaped portion
53 being adapted to receive.aremovable cover
54, having formed in its under face a recess
55 to correspond with the wedge-shaped por-
tion 53 of the casing. Thig cover 54 is also
beveled, as shown at 56, and forms the one
side of the slot, this bevel being formed to

-correspond with the angle at which the slot-
.closer is depressed and operates.
‘tions of the slot-closer are also slightly bev--

eled at one-side, as shown at 57, forming a
shoulder 58, the latter being adapted to abut
against the side of the rail 59 and limit the
upward movement of the slot-closer. -

It will be noted that all the parts and mech-
anism connected with the heretofore - de-
seribed invention may be easily acceéssible if

they should become out of adjustment, and in

case any of the parts are broken they can be
easily replaced ata comparatively-small cost.

The operation of my improved system for
undermound electric railways is as follows,
and in order to clearly illustrate the operation

I will, first describe the movement and fune--

tion of the depressing-wheels: These wheels

-are operated through the medium of the le-
‘ver 3, extending upwardly through the plat-
form of the car, this lever 3-being pressed.

forwardly, which operation imparts a rear-
ward and downward movement to the oper-
ating-lever 9, a downward movement being

permitted by the pin 8sliding downwardly in-

the slotted end 5, the rearward movement be-
ing permitted by the bifurcated links 15, the
la,tter also limiting the downward movement
of the operating-lever—f), this lever 9 carry-

‘ing with it: the downwardly-extending arms

upon which the depressing - wheels 14 are
mounted.
the wheels 14 against the upper face of the

‘slot-closer and depress the same at an angle,

‘as shown in Fig. 2 of the drawings. The de-

, presemff—wheels_ partly enter the conduib and
depress the sectionsof the slot-closer; thereby-
depressing the spiral spring 40 and allowing
a slight expansion of the slot-closer, which.
will be equal to the length of the slot 52,
formed in the connecting ends of the sections.
‘As the. car traverses over the sections of the

The sec-

This operation will tend to depress .
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slot-closer the sections will again return to
their normal position by reason of the spiral
spring 40, and by this means only a few sec-
tions of the slot-closer will be in operation,
the slot being closed both in front of and in
the rear of the car. As the sections of the
slot-closer are depressed the guide-pins will
further serve to accurately guide and return
the slot-closer to its proper position in the
slot.

The operation of the trolley is as follows:
The trolley has a direct downward move-
mentandis not setat anangle, as the depress-
ing-wheels, the trolley being operated by
means of the cord or cable, the .one end of
which is suspended from a hook 31, arranged
to the front of thecar. As this eord or cable
is drawn taut the armm 19 will be raised out
of the slot, thereby disengaging the trolley-
wheel from the feed-wire and allowing the
depressing-wheels to be raised when the oe-
casion requires. Inordertoengage the trol-
ley again with the feed-wire, the depressing-
wheels are lowered to their normal position
and the free end of the cord or cable is disen-
gaged fromthehook,allowing the spiral spring
24 to return the trolley-wheel to its normal
position. In order to allow and compensate
for any irregularities that may be found in the
feed-wire, the trolley-wheel is mounted in a
movable bearing, the springs 23 serving to
take up the jar which would otherwise be oc-
casioned by such unevenness or irregularity
of the wire and, furthermore, assuring a con-
stant contact of the trolley-wheel with the
feed-wire.

. It will be readily understood that by the
peculiar construction and shape of the slot
and slot-closer a perfect lock will be formed
against any direct downward pressure upon
the upper face of the slot-closer, and inorder
toopen the slot a pressure is required equal

- to the operating-lever 9 and arms 12, that are

set at an angle.

In Fig. 4 of the drawings I have illustrated
the slot-closer as used for curves, and a com-
paratively-short enrve can be constructed
with my improved system, the operation of
the mechanism when traversing the curve
being substantially the sameas traveling over
the other course. In case a switch, railroad-
crossing, or other obstruction is met the trol-
ley-wheel and the depressing-wheels may be
lifted out of the slot by the described mech-
anism, as heretofore stated, the momentum
of the car carrying the same over the ob-
struetion, when the trolley and depressing
wheels may be lowered to resume their fune-
tions.

Particular attention is directed to the fact
that various changes may be madein the de-
tails of econstruction without departing from
the general spirit of my invention. = For ex-
ample, I do not wish to limit myself to the
position of the condunit adjacent to the rail,
as the same may be placed adjacent to the
inner or outer rail or in the center between

the tracks, nor do I wish to limit myself to
operating the'slot-closer at an angle from the
car, as by a slight alteration of the parts
herein shown and described the slot-closer
may be operated vertically.

It will also be understood that various
changes may be made in the construction of
the mechanism arranged to the car suspend-
ing the depressing-wheels without depart-
ing from the fundamental ideas and objects
sought tobeattained by the presentinvention.

Having thus fully described my invention,

what I claim as new, and desire to secure by

Letters Patent, is— :

- 1. Thecombination,with asuitable conduit
adapted to contain an electric conductor and
provided with a longitudinal slot or opening
adapted to receive a trolley-arm to enter the
conduit and engage said electrie conduetor;
a slot-closer set at an angle and formed of
sections adapted to operate in said slot, and
yielding -supports for said slot- closer ar-
ranged to hold said sections in said slot and

70
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85
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permitting them to be moved downwardly .

and out of the slot and into the conduit as
the car passes over the slot, substantially as
described.

2. Thecombination,with asuitable conduit
arranged adjacent to one of the railsof a track
and containing an electric conductor and pro-
vided with a longitudinal slot or opening
adapted to permit a trolley-arm to enter the
conduit and engage the said electric condue-
tor, a slot-closer formed of sections, yielding
supports set at an angle for the said slot-
closer and adapted to hold the same in the
said slot and permitting it to be moved down-
wardly and out of the slot and into the con-
duit as the trolley-arm passes along the slot,
substantially as desecribed.

3. The combination,with-asuitableconduit
arranged adjacent to one of the rails of a track
and adapted to contain an electric conductor
and provided with a longitudinal slot or open-
ing adapted to permit a trolley-arm to enter
the conduit and engage the said electrie con-
ductor, a slot-closer formed of sections, yield-
ing supports and guide-pins set at an angle
and arranged to hold said sections in said
slot and permitting them to be moved down-
wardly out of the slot and into the conduit
as the trolley-arm passes along the slot, sub-
stantially as described.

4. Thecombination,with a suitable conduit
adapted to contain an electric conductor and
provided with a longitudinal slot or opening
adapted to permit the trolley-arm to enter
the conduit and engage the said electric econ-
ductor, a slot-closer formed of sections, guide-
posts set at an angle and carrying yielding
supports for said sections, and means carried

by the said car to depress the said slot-closer, -

substantially as described.

5. Thecombination,with a suitable conduit
arranged adjacent to the rail adapted to con-
tain an electric conductor and provided with
alongitudinal slot or opening adapted to per-
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. 20

mit & trolley-arm to enter the eondult and
engage the said electric condtctor, a slot-

cIoser formed of sectlons, guide-posts set at

an angle and carrying yielding supports for
said. slot- closer, depressing-wheels suspended

from the car adapted to move the slot- -closer |:

dOWanrdly, substantially as described.

.- The combination,;with a suitable conduit:

adapted to contain an electrie conductor and
prov1ded w1§h_ a }onmtudmal slot or opemnv
condult and engage the said electric con-
dnetor, a slot-closerset at an angle and formed

of sections, means formed mtegral with each:

of the said sections for suitably connecting
the;; same together, yielding supports adapted
to hold the said slot- -closer, said supports and

- slot-éloser operating at an angle in said con-

duit, substantially as descrlbed

Vi The combination, with a suitable conduit

arranged adjacent to the rail adapted to con-

. tain an electric conductor and provided with

25

- upon yielding supports, and means carried |
by the car whereby the said slot-closer is de-

a slot: extending in alinement with said rail
adapted to permit a trolley-arm to enter the
condniit and engage thesaid electric conduc-
ior, a slot-closer set at an angle and mounted

- pressed at-an angle in said conduit, substan-

30

1:1a11‘y as described.

.8.The combination,with a smtable cond it

arranﬂed adjacentto the outer rail adapted to

E contam an electric conductor and provided

35

40

45

50

-"to hold the said sections in said slot and per-

55

6o

with & slot extending in alinement with-said

rallu adapted to permlt a trolley-arm to enter
the-conduit and engage the said electric con-
ductor, a slot-closerformed of sections mount-

" ed upon-yielding supports, said supports be-

ing arranged at an angle in said conduit, and

ed to-depress said slot-closer at an angle and
inte the said conduit as the car passes along
the slot; substantially as deseribed.

9, The combination,with a suitable coriduit
adapted to contain an electric conduetorand
provided with a longitudinal slot or opening.
adapted to receive a trolley-arm to enter the

- condwit and engage the said electric condue-A
tor, a slot- closer f01 med of sections adapted ‘
to-operate in said conduit,

guide'- posts ar-
ranged at an angle for the ‘!a,ld slot-closer,
yielding supports forsaid slot-closer arranged
mitting them to be moved downwardly and

along said'slet, and means for limiting the up-

Ward movemenb of.the said slot closer, sub~
istantlally as described.
10; The combination, with a suitable con- |

duit-arranged ad,]acent to the rail eontaining

- an-electric: cond uctor and provided with a slot,, .

~extending in alinement with said rail adapted

65

to: perm1’o a trolley-arm to enter the conduit
and en: gagethe said electric conductor, a slot-

closer formed of yielding hinged sections and'

arranged to operate at an ancrle, yielding sup-
pon;s for said- slot-closer to hold the same in-

angle and carrying yielding connections,.
-glot-closer mounted on said yielding connec-

“tion, a removable cover arranged on said cas-

ing, said slot-closer adapted to operate be-
tween said rail and cover, substantially asset

forth. :

e | 649,990

. the said slot and permitting it to be moved
L downwardly and upwardly by means of mech-
“anism suspended from the car as the same
- traverses along the slot, substantially as de-

scribed.
11.. The combmatlon with a snitable con-

duit adapted to contaln an electric conduector
.and provided with a longitudinal slot or open-
:ing adapted to receive a trolley-arm to enter

the conduit and engage said electric conduec-

‘tor, a slot:closer formed of yielding hinged
-sections, depressing- wheels adapted _to be
‘raised and lowered from the body of the car
. to engage said slot-closer and move the same
; dowuwardly and means suspended from the

70

75

8o

car to raise and lower. the said. trolley-arm

independently of the said depressing-wheels,

.substantially as herein shown and described.

12. In a system of the character described,

«the combination of a conduit having one of
.its sides formed by a rail-section of g track
‘and a casing having oneof ity sides-set at an

angle and arranged adjacent to the said rail,

‘a removable cover for the said casing, said
‘éover-and. rail-section so arranged that the
‘gides thereof will form a lonvltudmal slot,

‘and means adapted to operate at anangle for'
-opening and closing the said slot substan-
“tially as described.

13. In a system of the character descmbed

-the combination of a conduit formed of a cas-
.ing having one of its sides set at-an angle, a
‘removable cover, a rail soarranged as to form
-a slot between said removable cover and the
‘rail, guide-posts arranged in the said casing,
~and means arranged upon said guide-post and
"adapted to operate at an angle for retaining
‘aslot-closer within the said slob substant1a1] y
; .agset forth.

depressing-wheels arranged on the car adapt- |

14, In & system of the character descnbed

‘the: combination of a eonduit formed of- the

rail, a casing having one of its sides set at an

15. In asystem of the charactex deser ibed,

the combination with a conduit formed of a
casing having one of its sides set' at an angle
~and having mounted thereon a slot-closer and
a yleldmO' connectxon, substantlally as set
- forth, '

upwardly in said conduit as the car passes |

16. I a system of the character descrlbed
a suitable conduit formed of the rail, a cas-

.ing having one of its sides set at an.angle,

said side carrying a guide-post and yielding
connection, and a slot closer formed of sec-
tions, substanmally as set forth. -

‘17, In a system of the character descrlbed

_a conduit formed of the rail, a easmo{havmo

oneofitssidessetatanangle carrying'a. guide-
post, & spring encireling said gnide-post and
operating in the slot-closer, a removable cover

“secured on said casing forming a'slot between:
“said cover and rail, substantlally asset forth.
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18. The combination, with the slotted con-
duit, of a continuous slot-closer formed of sec-
tions operating at an angle and adapted to
close the slot inthe conduit, and the series of
yvielding supports engaging said sections and
holding them in said slot until said sections
are moved down out of the slot, so as to per-
mit the trolley-arm passing alontr in the slot
to engage the electric conductor supported in
said condult substantially as deseribed.

19. The combmamon with the slotted con-
duit adapted to contain an electrie conductor
directly below and in alinement with said slot
in the conduit, a slot-closer arranged at an
angle so that when forced downward]y will
be out of alinement with said slot and said
electric conductor allowing the trolley-arm to
operate vertically in said slot, and means for
limiting the upward movement of the said
closer, substantially as described.

20. The combination, with the slotted con-
duit, of a continuous slot-closer formed of
hinged sections and arranged at an angle, and
a series of yielding supports engaging said
sections to permit said sections to be moved
downwardly and upwardly at an angle in said
conduit so as to permit the trolley-arm pass-
ing down vertically in said slot to engage the
electric conductor supported in said conduit,
substantially as deseribed.

- 21, The combination, with the slotted con-
duit, of aslot-closer formed of hinged sections
adapted to close the slotin the conduit, yield-
ingsupports set at an angle engaging said slot-
closer in the conduit, a car, a conductor ar-
ranged in said conduit, depressing-wheels ar-
ranged upon said car, means wherebysaid de-
pressing-wheels are raised and lowered adapt-
ed to engage the upper face of said slot-closer,
and an arm extending from the car and car-
rying a trolley device adapted to engage said
conductor in the conduit, substantially as de-
scribed.

- 22. In an underground railway system, the
combination of a conduit formed of a casing
and one of the rail-sections of the track, a re-
movable cover for the said casing, and so ar-
ranged as toform a slot between the same and
said rail, a series of guide-posts arranged at
an angle in the said casing, and a spring-ac-
tuated slot-closer formed in sections and op-
eratingatanangle,substantially asdescribed.

23. Inan underground railway system, the
combination of a conduit provided with alon-
gitudinalslot, aseries of guide-postsarranged
in the said conduit, a spring-actuated slot-
closer formed in sections and adapted to op-
erate at an angle upon the said guide-posts,
and means for operating the smd slot closer,
substantially as desecribed.

24, In an underground railway system, the
combination with acar earrying means forop-
erating a slot-closer, and having a trolley-
wheel su1tab1y connected thereto, of aconduit
suitably arranged within or ad;acent to the
track-bed and provided with a longitudinal
slot, an electrical conductor arranged in the

]

said conduit and adapted to be engaged by .

the said trolley-wheel, a series of guide-posts
arranged at an angle within the said conduit,
and a spring-actuated slot-closer formed in
sections and adapted to be operated by the
said operating means therefor at an angle,
substantially as set forth.

25. In an underground railway system, the
combination with a car carrying operating
means for a slot-closer, and a trolley-wheel
suitably conneected thereto, of a conduit suit-
ably arranged within or adjacent to the track-
bed and provided with a longitudinal slot, an
electrical conductor arranged in the said con-
duit and adapted to be engaged by the said
trolley-wheel, a series of guide-posts arranged
at an angle within the said conduit, a spring-
actuated slot-closer formed in sections and
adapted to be operated at an angle by the said
operating means carried by the car, and a se-
ries of guide-pins arranged at an angle in the
said conduit for the said slot-closer, substan-
tially as deseribed.

26. In an underground railway system, the
combination with a car carrying operating
means for a slot-closer, and a trolley-wheel
suitably connected thereto, of a conduit
formed of acasing and one of the rail-sections
of the track, a removable cover for the said
casing and so arranged as to form a longitu-
dinal slot between the same and said rail-sec-
tion, an electrical conductor arranged in the
said conduit and adapted to be engaged by
the said trolley-wheel, a series of guide-posts
arranged at an angle within the said conduit,
and a spring-actuated slot-closer formed in
sections and adapted to be operated at an an-
gle by the said operating means carried by the
car, substantially as described.

27. In an underground railway system, the
combination with a car carrying operating
means for aslot-closer and a trolley-wheel suit-
ably connected thereto, of a conduit formed
of a casing and one of the rail-sections of the
track, a removable cover for the said casing
and so arranged as to form a longitudinal slot
between the same and said rail-section, an
electrical conductor arranged in the said con-
duit and adapted to be engaged by the said
trolley-wheel, a series of guide-posts arranged
at an angle within the said eonduit, a spring-
actnated slot-closer formed in sections and
adapted to be operated at an angle by the
said operating means carried by the car, and
a series of guide-pins arranged -at an angle
within the sald conduit for the said seutlons,
substantially as described.

28. In an underground railway system, a
conduit formed of a casing and one of the rails
of a track, a removable cover provided upon
its lower face with a recess adapted to receive
a portion of the side of the said casing for se-
curing the cover in position, and so arranged
in respect to the said rail that an elongated
longitudinal slot is formed to allow of the op-
eration of a trolley-wheel and stem within the
said casing, a series of guide-posts arranged
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at an angle within the’ cas’ing and ‘having |

mounted thereon a compression-spring;:and
a series of guide- pms arranged:at an angle
within the sald casmg, substantlally as’ de-
scribed.

29. In an’ undelground 1allway system the
combination with a. conduit. provided. WIth a

_ longitudinal slot, of a closer for the said 'slot

10

15

eons1st1no' of a series of sections, each pro:
vided w1th means at each end for Securing

the same togethier and further provided With =

the recesses 42-to receive a:spring-actuating
means, recesses 45 to receive a guide means,
and the cut- away portlons 44, substfmtlally
as deseribed.

30. In an undergr ound 1a11wa,y system the
eombination with a conduit. provided with a

. longitudinal slot, of:a closer for the said slot

20

composed of a series of sections, one end. of
each of the said sections formed of a head 49,
and: pin 50 suitably connected thereto; and

the opposite end of each of the said sections’

-+ formed with a head 48 provided with a slot

25

30

- the éar-body, a pair of downwardly-extending:

35

52'to receive the said pin for securing the.said
sections together, substantially as described.

31l.-In a railway system, the combination
with a eonduit provided with a longitudinal
slot’and a. spring-actuated slot-closer there-

for, 0f ‘an operating means carried by a car

for the said slot-closer and consisting of -a

lever formed of two. sections 9 and 10 suit-.

ably connected together and supported .from

armg formed integral with the said section 10,
a depressing-wheel connected to each of the

"said arms and adapted to engage the said slot-

closer; and means for operating said lever

- and adapted to cause the said wheels.to op-

40

- slot-and spring-actuated slot-closer there‘for,‘

45

50

55

60

65

erate the szud slot closer, substantlall yas de-
seribed.

32.. In a railway system, the- combination
with a eonduit provided with-a longitudinal

of ‘an-operating means carried by a car for
the said slot-closer and consisting of a lever
formed of :two sections 9 and 10 suitably con-

"mected together, a pair of bifurcated links
-suitably suspended from the bottom of a car

and'adapted tosupport said section 10, a pair
of downwardly-extending arms formed inte-
gral with the said section 10, a depressing-
wheel connected to each of the said armsand

~adapted-to-engage-the-said-slot-closer;-and

means: for operating said lever and adapted
to cause the-said wheels to operate the said
slot-closer, substantially as described.

33. In a railway system, the combination
with a conduit provided with an elongated
slot and a spring-actuated slot-closer therefor
operating upon a series of guide posts and
pins, of an operating means carried by a car
for the said slot-closer and consisting of a le-
ver formed of two sections 9 and 10 suitably
connected together, a pair of links suitably

suspended from the car and adapted to sup-

649,990

port said section 10,-a pair of downwardly-ex-
tending arms connected to the said section 10,
a depressing-wheel secured toeach of the said
arms .and.adapted to engage:thé. said slot-

closer; a trolley suitably suspended from the

car, and means for operating ‘the said:lever

[ forAcausmw the said wheels to suitably de-
- press the said slot-closer to allow of the opera-
- tion of the trolley within .the: said conduit,
' substantially as described. ‘

i

34. In a railway system, the ‘combmatlon

| with’a conduit provided with alongitudinal

 slot, of aslot-closer formed of a series of sec-
; thllS operating at an -angle and having the

- upper face thereof on a horizontal 'plane, and
_depressing-wheels for operating the said slot-
“closerhaving theirtread onahorizontal plane

when in.an opemtlve posmon substantmlly

-as described.

35. In a railway sttem, a. eondult formed

‘with a longitudinal wedge - shaped:- slot, a

Spring-actuated slot-closer formed of aseries
of sections, operatingat-an angle and adapted

‘to be normally seated within the said. slot,

each of the said sections having their upper

.face formed.on a horizontal plane, a series of

~guide posts and pins arranged in the conduit
for the said séctions, depressm" -wheels for
‘operating the said slot closer having their
‘tread on a horizontal:plane when in an opera-
_tive position, in combination with means.car-
‘ried by a car and connected to thesaid wheels
‘for operating - the same; substantmlly as de-
.seribed.

~36. Ina 1a11wa.y system, a conduit formied
with a longitudinal slot, a spring-actuated

‘slot-closer adapted to normally close the said’
‘slot and having its upper face on the. same’

plane as thé top of the conduit, depressing-

wheels for operating the said slot-closer hav-
ing their tread formed on a horizontal plane

when in an operative position, in combination
with means carried by a car and ¢onnected to
the said wheels for operating the same, sub-
stantially as described.

37. In a lallway system, a conduit formed
with a suitable slot, a spring-actuated. slot-
closer adapted to normally close.the said slof

and havingits upper face on the same plane

as the top of the conduit, said closer formed
of a series of sections:suitably connected to-
gether, a series of guide posts and pins ar-
ranged-in-thesaid-conduit-forthe saidcloser;
depressing - wheels for operating said  slot-

closer and arranged at an angley in combina-

tion with means carried by a car and con-
nected to the said wheels for operating the

_same, substantially as deseribed.

In testimony whereof I affix my signature
in the presence of two witnesses. -

JOHN B. LARKIN.

. Witnesses: ,
JOHN- NOLAND,
H. C. EVERT..
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