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To all whom it may concern: -

Be it known that I, MICHAEL BARRY LEON-
ARD, a citizen of the United States, and a resi-
dent of Richmond, county of IIenrico, and
State of Virginia, have invented certain new
and useful Improvements in Devices for Rail-
way Signaling or other Purposes, of which the
following is a specification.

My invention has relation to block-signal-
Ing apparatus or systems in which the signal
1s controlled by a ground orhand switch in the
manner set forth in my Patent No. 517,419, of
March 27, 1894.

My present apparatus differs from that of
the patent in that provision is made for auto-
matically locking the ground-switch during
1ts return movement in a position in which it
1s impossible for either of two contiguous sta-
tions to unlock the signal of the other until
the ground-switeh is released by the action of

- an unlocking-magnet included in a normally
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open circuit completed through contacts con-
trolled by a circuit-closer located adjacent to
the railroad-tracks, but independent of the
rails,said circuit-closer being operated to close
the contacts by actuating means attached to
the last car or other selected car of the train
passing over the track, whereby the passage
of the selected car, and that car only, will op-
erate the circuit-closer to close the circuit of
the unlocking-magnet, and thus release the
ground-switch. TIn this way itisfeasible toso
arrange thingsthat should a train—a freight-
train, forexample—brealk in twoand the front
end only of the frain pass off from the block
the ground-switch will still remain locked,
thus rendering it impossible tosignal another
train to enter the block so long as any part of
the train in advance remains on it.

In the accompanying drawings, to which I
shall now refer for a more complete under-
standing of my invention, Figure 1 is a side
clevation, partly in section, of a portion of a
railroad track and carequipped with a circuit-
closer adapted to be used in carrying out the
imvention. Fig. 2 is an end elevation of the
same with the track instrument in longitudi-
nal vertical section. Fig. 3 is a plan of the
spring-bar. Fig. 4 is a cross-section on line 4 4
of Ifig. 3.  Tig. 5 is a diagrammatic represen-
tation of fwo connected stations and electric
circuits therefor embodying my invention.

-

I shall first describe the preferred construe-
tion of the ecircuit-closer itself, and will then
describe the system in which it is included
and of which it forms part.

The circuit-closer box or case 11 is similar to
that of the ordinary track instrument used in
raillway-crossing alarms, and it is located De-
tween the ties T of the railway-track. The
circuit-closing lever F is pivoted at f in the
box, anditsshorterouterend projects through
& slot in the box of sufficient length to permit
the needed play. The contacts controlled by
thelever IF are shown at ', and 72 are the ¢ir-
cuilt-wires extending therefrom. In the ar-
rangement shown these contacts are normally
open, and are closed by the depression of the
outer end of the lever, this movement lifting
the inner end of the lever, (which is armed

LIt
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with condueting material,) sothat it will enter

between the contacts /' and electrically con-
nect them, thus completing the circuit f* at
this point. The outer end of the circuit-clos-
ing lever I is turned upward, as at 7% so as
to extend up toand about in contact with the
underand concave side of a curved spring-bar
(x, attached tothe ties T'.  One end of this har
18 rigidly attached to the tie on which it rests.
The other end of the bar is connected toits tie
by aslot-and-headed-pin connection ¢ ¢, which
will permit this end to slide upon the tic when
the bar is depressed. The depression of the
barwill, through the extension /7, correspond-
ingly depress the outer end of the circuit-clos-
ing lever . When the spring-bar is relieved
from pressure and rises, the contact end of the
lever It will drop by gravity, or, if desired, this
dropping action can beinsured by the employ-
ment of a retractile spring.

Aisthe portion of the truck or running-gear
of a car supposed to be passing over the traclk
at the point where the circuit-closing instru-
ment 1s located. 1B is one of the tie-hars of
the truck. C1is the wheel. To the part A,
which in this instance is the axle-box, is at-
tached the housing D’ of aroller D, the hous-
1ng being attached to the under side of the
box. The roller D being upon the axle-hox
18 of course upon the outsice of the car-wheel
C, and it is so located as to be directly over
the spring-bar G and to act to depress the
same. The spring-bar may be of steel, say

five feet long, four inches wide, and of any
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desired thickness. It is located along the
railroad-ties, preferably about three inches
outside of the rail, and parallel therewith.
The bar 1is 10nmtudm&11y curved, and 18
spring-set in this form, and 1s pl&eed convex
face uppermost. At the center or highest
part of the curve 1t should be some dlSt&llCe—-—
say three inches—above the level of the tread
of the rail. The bar should have sufficient
strength and stiffness to require a pressure to
depress it of, say, two hundred pounds or

more, Or, In other words, sufficient strength

and stiffness to prevent 1ts being operated by
persons stepping upon it. The roller D is
preferably attached to the particular portion
of the car-truck shown for the reason that

this is the most rigid part of the car, haslittle,

if any, vertical motion, and 1s always prac-
tically at the same distance from the rails and
oround; and in this way I further insure that
the “ewht of the car shall assist in the de-
pressio'n of the latter. The roller D under
these conditions would usually have a diam-
eter of about seven inches. It is preferable
to mount the roller upon a removable axle-
pin  in order to permit the roller to be re-
moved when not wanted or to allow it to be
replaced by a smaller or larger roller accord-
ing to the varying size of the wheels of the
car upon which it may be placed.

In Fig. 5 I have diagrammatically repre-
sented two contiguous stations of a railway
block-sigrialing system equipped and con-
nected in accordance with my invention.

The apparatusat both stationsare the same,
so that a deseription of one will answer for
both.

1 is the box containing the apparatus.

2isthe pivoted signal-operating lever ,]omed
by a connecting rod or link to the pivoted vi-
brating 100111]]‘3 bar or lever 3. A bell-crank
almatme 16V61 4 acts as a stop to engage the
heel of lever 8 when the signal-operating le-
ver is in normal or danger position, as at sta-
tion X, thus locking it against movement.
5 is an electromagnet which,when energized,
attracts armature 4 and thus draws the hori-
zontal limb of the armature down out of the
path of the heel of lever 3.

6 is the pivoted manually-operated ground-
switch, having a ground connectlon and
adapted t0 pla,y between two contact-plates
M N, as described in my Patent No. 517,419
hereinbefore referred to. It normally rests
upon the contact M and is there held by a
spring s. At each station there is a line-bat-
tery, (marked, respectively, X' for station X
and Y' for station Y.) DBetween the two sta-
tions extends the line-wire 7, having one of
its terminals connected to one pole of X' bat-
tery and its other terminal connected to one
pole of Y' battery. The opposite pole of X’
battery is connected by wire x to contact N
at X station. The opposite poleof Y' battery
is connected by wire y to contact N at Y sta-
tion. The terminals of the releasing-magnet

5 at each station are connected, respectively,

to the contact M at that station and by wire
m to line 7.

For the purpose of locking the ground-
switch in intermediate neutral position, out
of contact with either of its contacts, after it
has been operated by hand and 1s 1et111111n0
from its N position to its normal position of
rest, I employ a switch-locking armature-le-
ver 3 , provided with pivoted spr 11:1*3—»(301111 olled
dogs or jaws 9 9, between which the detent-
arm 6’ of the smtch 6 will at this time be held.
This armature-lever is held up toits work by
a spring, and is drawn (against the stress ot
its spring) in a direction torelease the switch
by an electromagnet 10. This magnet is in-
cluded in the nounally opeln Cir cuit 1, com-
pleted through the contacts 7' of the track
instrument: helembefme described, the lever
F of which is located in proximity to the tr ack,
as shown.
to be in normal position, resting upon their
contacts M, then if X operator, in response
to call to that effect from Y station, moves
his switeh from M to N (in which operation
the detent-arm of the switch wipes past the
jaws 9 9 of the locking armature-lever §) the
circuit will be from Xs oround, through X’s
oround-switch, contact “\T wire bat‘rel y X,
to line to Y statlon :;Lnd then t111011011 wire
m, magnet 3, eont:ztct M, ground- SWlteh o
s ﬂ‘mund Thus the mzw‘net 5 at Y station
will be energized, with the e: fect of unlocking
Y'’s signal- lever and allowing the Y signal £
he pulled to ““safety,” in which p051t1011 the
parts are shown in Fig. 5. The X operator,
after releasing Y’s lever permits his ground-
switch to :xe’rurn from N to its nor mal POSI-
tion at M; but in so returning, 1ts detent-arm
6', at the time the switch reaches intermediate
posmon between and out of connection with
either contact N or M, engages the dogs 9 of
the locking armatur e-level 8 and 1s locked
fast in that position, as shown in If1g. 5, so as

to be incapable of movement in either diree-'.

tion, and it will thus remain until released
by the action of the unlocking-magnet 10.
The circuit f* of this magnet is open and will
remain open until the last or other selected
car of the train admitted to the block by the
Y operator passes, and then, and not until
then, will the circuit-closing lever I be acti-
ated in the manner hereinbefore described to
close the contacts /', thus completing the cir-
cuit f* and consequently energizing the un-
locking-magnet 10, which thereupon will at-
tract the locking armature-lever 8, with the
effect of moving it in a direction to release
the ground-switch. In thiswayl am enabled
to fruard effectually againstrear-end collisions

Assuming both ground-switches
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W]llCh might occur by & portion of the ad-

mitted train being left upon the block.
Inasmuch as practically all passenger-
trains arenowequipped with air-brakes which
immediately stop the whole train should 1t
break in two, the provision above described

| for guarding against rear-end collisions prob-
ably 18 not 8o essential on this class of trains
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as on long freight-trains not thus equipped.
1he roller D therefore could be applied to all
caboose or freight or conductors’ cars and
could be permanently fixed to such of these
cars as o not pass off onto other roads; but
1t can equally well be made removable and
portable, and passenger-cars can be fitted to
recelve it when desired, the brakeman plac-
ing the roller-housing with its roller on either
of the trucks of the last car of his train. In
actual practice, however, about the same re-
sult would be obtained by attaching the de-

- vice to the trucks of the locomotive-tender on

passenger-trains instead of the last car, thus
obviating the necessity of shifting the device
at junctions and terminal points where cars
are added to or taken off from the passenger-
train, and this would also be the case where
engines are run light—i. e., without a train
or caboose-car.

The system hereinbefore deseribed and
illustrated is similar in a general way to that
shown and described in my com panion appli-
cation, bearing Serial No. 528,382, on which
Letters Patent will issue of even date here-
with, in which application I have broadly
claimed the combination, with the ground-
switch and its contacts, of a locking mechan-
ism for arresting and holding the ground-
switch in intermediate neutral position dur-
ing its return movement to “normal” and
means called into operation by a passin o train

tor releasing said switeh from control of said |

<J

locking mechanism. Said broad subject-mat-
ter therefore is not claimed by me in the pres-

ent application; but

What I here claim, and desire to secure by
Letters Patent, is—

In a block-signaling system substantially
such as described, the combination of the
ground-switeh ; its two contact-plates; alock-
ing armature-lever by which said switeh after
having been moved from that plate with which
1t is normally in eontact to the other plate is,
when returning to ‘““normal,” automatically
arrested, and locked in neutral position out of
contact with either plate; a spring for draw-
ing said armature into locking position; an
unlocking-magnet for influencing the arma-
ture against the stress of its spring included
In an electric cireuit; a circunit-closer control-
ling normally open contacts in said cireuit
and located adjacent to but electrically inde-
pendent of the track-rails; and actuating
means attached to the last or other selected
car of a train passing oversaid track, whereby
the passage of the selected car and that ear
only will operate the circuit-closer to close the
circuit of the unlocking-magnet,substantiall ¥
as hereinbefore set forth.

In testimony whereof I have hereunto set
my hand this 31st day of .J anuary, 1895.

MICOAEL BARRY LEONARD.

Witnesses:

J. M. POWERS,
W. W. TALLEY.
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