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- UNITED STATES

PaTENT OFFICE.

JENS . SCIIREUDER, OF WILKINSBURG, PENNSYLVANIA, ASSIGNOR TO
THE UNION SWITCII AND SIGNAT COMPANY, OF SWISSVALE, PENN-

SYLVANIA.

SWITCH AND SIGNAL MECHANISM FOR RAILROAD-CROSSINGS.

SPECIFICATION forming part of Letters Patent No. 559,613, dated May 5, 1896.
. Application filed March 31, 1893, Serial No. 468,507, {No model.)

To «all whonv it may coneeri:
3¢ it Iknown that I, JENS . SDCHREUDER, &

subject of the King of Sweden and Norway,

residing at Wilkinsburg, in the county of Al-
legheny and State of Pennsylvania, have in-
vented or discovered certain new and useful
Improvements in Switch and Signal Mechan-
ism for Railroad-Crossings, of whichimprove-
ments the following is a speecification. |

The invention described herein relates to
certain improvements in switeh and signal
mechanism for the protection of gracde cross-
ings, and has for its object the provision of &
normally open switch in a line of track ar-
anged on one side of a crossing line of track
and mechanism for closing said switch ar-
ranged on the opposite side of the crossing;
and it is a further object of said invention to
provide a locking mechanism controlled by
trains on the erossing line of track for lock-
ing the switeh in normal or open position
when trains shall have approached within a
cerlain predetermined distance of the point
of crossing of the two lines of track.

In general terms the invention consists in
the construction and combination substan-
tially as heveinafter desecribed and claimed.

In the accompanying drawings, forming a

part of this specification, Figure 1 1is a plan

3Q

40

50

view of two tracks crossing atgrade and mech-
anism for operating the movable rails in one
of the lines of track. Iigs. 2 and 3 are plan
and sectional views of the movable rails and
connections. Tigs. 4 and 5 are sectional and

frontelevationsof the curb boxor caseforthe

operating-lever. Figs. 6 and 7 are plan and
horizontal sections of the street box or case.
Figs. 8 and 9 are sectional views, the planes
of section being indicated by the lines z zand
y v, Fig. 7, respectively. Fig. 10 is a dia-
orammatic view of the track and locking cir-
cuit for loeking the movable railat derailing
position. Figs. 11%, 11°, 11¢, 114, and 11°are
views illustrating the different positions of

the armatures of the relays in the track-cir-
cuits. Tig. 12 is a detail view illustrating a

form of lock for the door for the curb-box.

[Fie. 13 is a diagrammatic view showing the
track, signal, and signal-civeuits. Fig. 141s

a detail view of a modification of the con-
struction shown in Fig. 12, and FFig. 15 is a |

frog or box, as shown in Iig. 5.
| is attached to the pin 3 with the box 4, and to

21, permitting access to the lever 20.

detail view of a relay having a double arma-
ture.

In the practice of my invention a frog 1,
having a movable rail 2, is the line of one ot
the rails of the track A on each side of the
track B, crossing the track A. The movable
rail 2 is provided at or near one end with &
pivot-pin 8, which passes down into & box 4,
secured to the under side of the frog, and is
supported in a vertical position by bearings
5 and 6. When shifted into one position by
mechanism hereinafter described, the mov-
able rail will guide the wheels of a car onto
the rail 7, forming a part of the main track,
but when shifted into the other position the
movable rail will guide the wheels of a car
onto the derail 8. The movable rail 1s nor-
mally held in position to guide the wheels of
a ear onto the derail by a spring 9, surround-
ing the pin 8 and having one end connected
to the movable rail 2 and its other end to the

‘bearing 6 or other stationary portion of the-

)

An arm 10

the free end of sald arm is connected arod or
wire 11, having its opposite end connected to
one arm of a bell-erank lever 12, pivotally
mounted in a box 13, arranged below the level
of the street a point at one side of and ashort
distance from the frog. The other arm of
the bell-crank lever is conneeted, by a wire or
rod 14, to one arm of a similarlever 15, mount-
ed in a box 16, arranged below the level of
the street on the opposite side of the track b.
The other arm of lever 15 is connected by &
wire or rod 17 to a similar bell-cranlk lever 15,
mounted in the lower portion of a box or case

60

70

e |
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19, arranged vertically at or near the curb of

the street. The lever 18isshifted by a hand-
lever 20, mounted in the upper portion of the
box or case 12, which is provided with a door
| The
several boxes 4, 13, 16, and 19 are connected
by pipes 22, through which pass the wires
connecting the levers arranged in said bhoxes.
- As the movable rail 2 is normally held by
the spring 9 in a position to guide the wheels
of a car onto the derail, and as the mechan-
ism for shifting the movable rail is inaccessi-
ble except at the box 19, it is necessary for

the conductorof a car passing along the track

OO
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100
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A, in order to get beyond thefrogs1,toleave |
‘his car, cross over the track B, open_ the box
19, shlft the movable rail by the lever 20, and |
‘hold it in its shifted position until the car
‘has passed beyond the frog.. _
. conductor releases the ]ever 20 the spring 9 |

~will force the 1110?&1)10 I:;ul to Open or 1101*111&1: |

L .poSltlon

IO

before

351

In lisu of IOLELLH]*D the 0p0mt1nﬂ*—lm er atfz
one side of the street or roadway, as herein-
described, it may be located in the
‘street or madxm} below the surface thereof, |
In-such, |
‘a box or case 23 havmﬂ' two compar Lments o
24 and 25, is substltuted for the box 16. The
. rod 14 is conneeted to an arm 26, secured on

. .the shaft 27, mounted in the eompmtment-

24 and pLOJGthnﬁ into compartment 25,
~ the portion of the shaft 27, within the com-
partment 25, is secured :m arm 28 at.right.
- angles; or appmumftte]} 50, with the arm: “’G |
and the free end of the mm 28 1s: eonnectedi
by a chain or rod 29 with a disk 30, fitting in |
an opening in the lid or cover 31. of the com-.
partment: 25,

as shown 1n Figs. 1, 6, 7, 8, and 9.

The box ©

bel ng

- deviee is placed on the door 21 and the un-

. locking movement of said deviceis controlled

40

by a train passing along the track B. - To this

~end-a lateh 521s applied to the door 21 of each

- box or case 19, said latch being
- hereinafter described, to be %hlfted by a key
- 11 the possession of the conductor to unlock
~the door, Ifigs. 10, 12

adapted, as

, 13, and 14. On the
case 19, in SlIItELb](} plo‘{imity to the latch
when turned to a locked position, is pivoted

- - abar33,provided with aprojection 34 ,adapted

50

to engage the latch and hold the same in a
loeked ]_)0811:1011 This bar 3

draws the bar out from enﬂaﬂ‘ement with the

- latch, the bar being sh1fted mto engagement

- 55

with the latch by a spring 36.

On:-each side of the crossing are sections IT

~—and IV, which are insulated f1 om the.remain-

-ing portlons of the track.
~one end each insulated -section is provided

~with a-battery 37, whose poles are connected
60 -

with the rails of the sections. IFrom the in-

- ner end of section- IV extend wires 38, lead-

- from the ends of the rails of sectlon II ex-{
tend - wires 40, which are connected to-the

o

ing to the poles of an electromagnet 3‘), and

poles of electromagnet 41. The electromag-

net 5o 18 included in- the-circuit of the ba,t- --

tery 42. This circuit consists of a wire 43,

As soon as the |

- On.

o 18 8o placed in the |
::street or 1'0£deay that its cover 31, whichis:
-roughened in any suitable manner is level:|
ey mLh the surface of the -street.
- plug is provided with -an eye or other suit- |
. 30.able device whereby it may be lifted, thereby
e ;-;f;l"msmﬂ‘ the arm 28 and: throu oh the connec-:
. .tions heretofore desembed Shlftlnﬂ the mov--
- &ble rail of:the frog. . . . .

- In order to pre‘venb the mov: Lble 1‘&11 fmm%
”sh1fted when a train on track B has:
SERE f&ppmached within a certain predetermined.
;-dlstance of -the -crossing, a suitable locking

The disk or |

latches.

3 forms the arma-
-ture of electromagnet 35, which,when excited,

(See Fig. 10.)- At

to battery 42,

“The pesitionsf of

ature 48 of the -

casing: 19 on one

contact 44, spring 45 on the armature 46 ot
the electromaﬂ*net 89, a wire 47, connecting -
the armature £6 with the arm -0
electromagnet 41, a spring 49 on the: armature
43, contact- pomt 50, wire 91, contaet springs =
or points H2* and 53¢ of the door - locking
mechanism of the: box or
- side of the crossing, wire 54:"" eleetwman‘neu? .
29, wire 51, contact springs or points of the
;:door-locklnﬂ‘ mechanism of the door or case
19 on the 0pp051te side of the crossing, wire
04, electromagnet, aa and ere 05 connoetm . _
| - g
- T'he operationof thls 100]1111”' dewce Wlll be
;';1?eadﬂy understood by r.eference. to the dia-
- grammatic views which are numbered in ac- -
~cordance with thenumber of sections shown in
thetrack B: Asatrainmovinginthedirection 35
of the arrow x enters on sectmnII it willshort- =
~cireuit battery 37, thereby demagnetizing the = =
magnet 41 and permlttmo the m‘nntule 48,
with its spring 49, to be drawn out of contact
with the cont&cfp{jint 50,
theparts are shown in diagrammatic view,11°.

e

-JO

As the spring 49 and eomtact~p01nt 50 f01 m ; REES

-part of the: circuit in-whieh relays 35 and 35*
are included, the: separation of the contact
point and spring breaks:the cireuiv and per- -
mits the bars 33 te be forced away from their
-electromagnets and- ‘their projection 3+ to
- pass over: the latches 32, thereby locking said =
- At the same time . the bars 30 are

| forced against the contact-points 56, thereby
~closing 011*(311113 consisting of the c,@nmet pomt o
86, 'wire 57, relay 58 of an electric- bell meeh- -
-anism,: wires 59 and 005 battery 42

and 60, and. bar 33. I‘rom the forenomn it

-will be seen - that the short- cn'emtmn of bm-
tery 37 by the enfrance of a train 011130 SEC-

tion 1l not only lecks the latches 32, but also
effects the closing of a 11611—1"1nﬂlnﬂ clrcuit.,
giving the conductor on a car passing along
frack A an audible signal of the approach of
atrain on track I3. As the train passes along

-over the crossing and enters section 1V the
‘battery 37 of
cuited, thereby demagnetizing magnet 39 and

md section will be short-cir-

pelmlttmﬂ' its armature 46 to e “shifted by
1ts ::‘Letua’rmﬂ-spmnﬂ The armatures 40 and
43 are arranged in such relation to each other

{ that when-the magnet 41 is demagnetized the
outerend of the armature 43-drops below the

end of the armature 46, so that when the mag-
net 39 1is demaﬂ‘netwed the armature 406 mll
strike against the armature 48, thereby pre-
venting .such a movement of the armature -
as to ‘draw 1ts spring out of contact with the
point 44. The position of the armatures 46

and 43 while a train is passing along section

II is shown in diagrammatic view, I‘w 11",

-and the position of . sald armatures a,fter the

forward end of the train-has entered upon sec-
tion IV is shown in diagrammatic view 111,

.b 1g. 11°.

As the rear end of the train passes off at

section II the magnet 41 will be excited and

draw its armature 48 sufficiently far toward

, wires 43

-I0

-
S |

[
L

0D
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it to bring the spring 49 and contact-point 50

together, thereby completing the circuit, of
which electromagnets 35 and 35" form parts,
and drawing the bars 33 out of engagement
with the latches 32 and away from contact-
point 56, thus unlocking the latches and
breaking the circuit of the electric bell. The
armature 43 cannot, however, return to nor-
mal position until after a train has passed off
section IV, thus permitting ifs battery 57 to
excite magnet 39 and draw armature 46 out
of contact with armature 43.

If the track B formed a part of a double-
track system and the trains passed in one
direction only, it would be necessary to em-
ploy only one insulated section in each track,
but as trains pass in both directions along
track B it is necessary to provide an insu-
lated section on each side of the track A and
to provide for breaking the locking-circuit
while frains are passing in both directions.
In order to permit the completion of the lock-
ing-cireuit and the shifting of the movable
rail in the track A immediately after a train
has passed over the latter without walting
until the train has passed off of the insulated

section, the armatures of electromagnets 59

30

40

6o

65

and 41 are arranged in such relation to each
other that when an armature, as 48, has been
shifted by its spring on the short-circuiting
of magnet 41 by the passage of a train over
section II the other armature 46, when shifted
by its spring on the short-circuiting of mag-
net 39 by the subsequent passage of the traln
over section IV, will be checked by the arma-
ture 48 before contact between the spring 45
and the point 44 is broken, (see Figs. 11°and
114;) and in order to prevent the armature 43
from being shifted from behind the armature
46 after a train moving in the direction of the

arrow & has passed off of section II and 1s-

passing along section IV the armature 40 1s
provided with a hook or shoulder adapted to
prevent such a movement of the armature 45
on the excitation of magnet 41 as will remove
it from engagement with armature 46, but at
the same time permitting of suificient move-
ment of the armature 48 to bring its spring 49
into contact with the point 50. (See Fig.11%.)

From the foregoing it will he readily undex-
stood that a train passing along the track B
in the direction of the arrow « will produce
a breakin the locking-cireunitonly while pass-

ing over section II, so that as soon as the train

has passed the crossing the track A can be put
in condition for the passage of cars along it.

During the passage of a train along track b
in the direction of the arrow vy, the operation
of the parts or elements of the apparatus is
similar to that hereinbefore deseribed, except
that the locking-cireuitis broken by the arma-
ture 46, which in turn prevents such a move-
ment of the armature 48 as would etfect a
separation of its spring 49 and contact-point
50. The armature 48 is also provided with &

hook to prevent a complete movement of the
armature 46, while permitting a sufficient |

movement thereof to close the locking-ecircuit
when the magnet 39 is excited.

The contact-pieces 52 52* and 53 53* in the
locking - circuit are arranged in such rela-
tion to the latches 32 as to be held In con-
tact only when thelatch has been fully turned
or shifted to a locked position, so that when
the lateh is turned and the door opened the
locking-circuit will be broken and the Dbell-
circuit completed, as already described. As
the door cannot Be closed and locked until the
lever operating the movable rail in track A
has been shifted to normal position and as
the bell-circuit cannot be broken until the
door is closed and locked the contact-pieces
52 59 and 53 53* and the circeuits controlled
thereby will prevent the conductor or other

operator from leaving the apparatus in an un-

safe condition.

In order to prevent a train from proceeding
along the track B to the crossing while the
traclk A is cleared for the passage of cars over
the erossing, electric signals 62 and 63 are
placed at a distance from the crossing on both
sides thereof proportional to the speed at
which the trains are usually run in approach-
ing the crossing. (See Fig. 13.) The circuit
for the signals consists of the wire 64, con-
nected to one pole of the battery 65, the other
pole thereof being grounded, the mechanism
66 of the signal 62, wire 67, an electric switeh
68, wire 69, the armature 70 of the relay 71

of the track-circnit, to be hereinafter de-

seribed, contact-point 72, wire 73, eleciric
switch 74, wire 75, armature 76 of the relay
77 of another track-circuit, wire 78, the oper-
ating mechanism 79 of signal 63, and a oround.
The switches 68 and 74 may be formed by
the contact plates or springs 52 and 59, as
shown in Figs. 10 and 12, which, as already
stated, are confrolled by the lateh 32 or any
other suitable construction of switch adapted
to break the signal-circuit when the latch is
shifted to open the door 21. The foregoing
signal-cireunit is a normally closed circuit, so
that by unlocking either one of the doors21,1n
order to obtain access to the operating mech-

anism of one of the movable rails in the track

A, one of the electric-switch mechanisms 63 or

70

75

80

Qo

95

100

II10

I15

74 will be so shifted as to break the signal-

circuit, thereby setting both signals to ** dan-
ger” and protecting the crossover on both
sides thereof. |

The signals 62 and 63 are made a part of
the signal system of the track I and are con-
trolled by track-circuits formed by insulated
sections VI and VII, as shown in Fig. 13. At

one end the rails of each of the sections V1

and VII are connected to a battery 80, and
the rails of the ends of the sections adjacent
to the crossing are connected to the electro-
magnets of relays 71 and 77, so that by the
entrance of a train onto one section, as VI,
the relay 77 is cut out, permitting the arma-
ture 76 to Dbe shifted, thereby breaking the
circuit of the signals 62 and 65, hereinbefore
described. As the train proceeds and enters

125

132
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~upon section VII 1elay 71 will be cut out,
permitting armature 70 to be shifted, there'by.
effecting another break in the sw'nal-cnmmt
"1T'his latter break will be eontmued until the
train has passed off of section VIIL.:
the foregoing it will be seen that,; as regards

the movement of trains along Llaek B and

10

20"

T and IV.

the protection of trains on
- sections VI and VII are practically one, the |
signals being set to ‘‘danger” by the en-
| 'tlanee of a tlmn onto orte sectwn and held
“at ““danger” until the train has passed off of |
the O‘Lhel section.,
The magnets aD and 41 eontrolhnw the-:
'10(311.111"1‘—-(311“01111] heretofore described, in lieu
of bemﬁ‘meluded 1 the track- cucmts of sec- |
- tions II, and 1V, as shown in Fig. 10, form:
- parts of eircuits controlled by the track-cir- |
~ cuits of sections ITand IV, and alsoby traclk-
circuits of sections VI émd VI1I. - The cireuit
of magnet 39 consists of wire 81, connected to- |
-one pale of battery 82, (the other pole of the .
orounded,) magnet 39, wire 83,
armature S4 of relay 77, wire 84*, ':;erature

battery being

35 of relay 86, and ground.

of relay 93, and ground.:

- the engineer on the train would, thin‘king

40

50

- signal 62 or 63 at *‘danger” while his train

55

0o

that the signal 62 or 63 had been shifted to

“danger” by reason of the entrance of his
train ‘upon section VI or VII, proceed.’
the same time the conductor having unlocked

the door 21, believing that the signal 62 or 63

had: been thereby set to ‘‘danger,” would

shift the movable rail in the tr &cl{ m:ld signal

his car to come on.

Inorder to prevent the

Liability to collision which such coincidence.-

would permit, sections II and IV are placed

beyond the sections VIand VII, so as tolock:

the doors 21 before the train enters upon said
sections. Ilence if the engineer sees the

18 passing over sections II and IV he will
know that the crossoveris blocked and must
not proceed.

As the armatures 84 and 90 are controlled
b‘y magnets of relays 77 and 71 the circuits of
the magnets 9 and 41 will remain open, said
circults having been opened by the entrance

of a train on section II or IV, as described,

until the train has passed off of sections VI

or V1.

In lieu of employing a normally closed lock-

ing-circuit, as shown in Ifig. 10, a normally
open lockmﬂ‘ -circuit may be employed This
circult cons'lsts of wire 94, connected to one
pole of battery s, magnet 95 of the locking

I‘rom_.
~pole of battel Y 8.

md track, the

14.-

‘The -eircuit of |
- - magnet 41 consmts @f wire 87, connected to |
~ one pole of bzbttery 88, (the other pole of said

: '- deseubed
battery being

| 1011_11(16(21 ) magnet 41, wire 89, |
~armature 90 o’f— relay 71, wire 91, armature ,_92 _.

- T'he relays 86 and

93 form parts of the track-circuits of sections
- 1t may sometimes happen that

. the conductor of cars on tracks A would un-

lock the door 21, thereby setting signal 62 or
35 63 at ‘‘danger: » just as a train is about to

- enter one of the sections VI or VII, so that

ters upon-section VII relay
At

an armature and a conducting-strip attmheu

_to but insulated from the armatme proper.
-This construe- -
tion of relay is well lmown in the art asa dou-
ble-armaturerelay. The operationof thisnor- - -
mallyopenlocking-circuitisasfollows: Asthe -
-train enters upon “section II the relay 86 will

be cut out, thereby breaking the circuit of
I magnet 39 and permlttmﬂ* 1ts armature 44 to .
be sh1fted by its spring against contact-point

as clearly shown in Fig.

- of track B, wire 96, magnet 95* of mechanism =~ =
for lookmﬂ* door of bO"'{ or case 19 on opposite
-side- of tmck B, wire 97, armatures 46 and 43
ot eleetmma?nets oY and 41;-contact-points =~
938 and 99, and wire 100, connected to opposite
Both armatures 46-and 43 -
are connected to wire 97 and both contact-
- points 98 and 99 are connected to wire 100.
In using a normally-open locking-circuit the
- magnets Yo and 35* arearranged.-todraw,when -
-’:..6101ted the bars 33 infto enganement with the
latches 32, the unlocking movement of the
bars being effeeted bysprings,asshownin Ifig. -
-As hereinbefore stated, the relays 71 aml S
77 are provided with: two armatur es, or with

98, campletmfr‘ the locking-circuit heretofore

cuit will remain- closcd even after the train
has passed off of section II. -As the train en-
71 will be cut out.
thereby, through the shifting of armature 90.
breaking the circuit of magnet 41. If the
armature 45 were permitted to strike against
the contact-point 99, the locking-circuit would
be held closed until the train had passed oif
of sections VII and IV, but the position of the

~armature 46 prevents the armature 48 from

contact with the point 99,in the manner shown
After-the train has passed off of
section VI the magnet 39 would tend to draw
1ts armature 4.6 from in front of the armature

43, but such movement of the armature 46 is

prevented by the hook on the end of the armas-
ture 43. Sufficient movement is permitted
the armature 46 to break the locking-cirecuit.
thereby affording opportunity for 1111100111110
the doors 21 after the train has passed the
crossing, in lieu of waiting until the train has
passed off of sections VII and IV. The rela-
tive positions assumed by the armatures 46
and 48 while a train is approaching and pass-
Ing over the crossing are clearly 111118131 ated in
the several views in Fig. 11.

I claim herein as my Invention—

1. The combination of two lines of track

crossing each other at grade, movable rails
‘arran fred In one line of tr &ek on opposite sides

- mechanism of the box or case 19 on one 31de | of the crossing, and normally held at derail-

By the (3103113'D of the locking-cir- -~ :
cuilt the. bars a33-are - so- shlfted as to 1oek the

95
Jlatches 32, |

- As the train enters section VI .
~the relay z7 will be eut-out, thereby permit- - - -
ting both armatures 76 and 84 to be shifted.
thus forming a-second break in the eivenit or -~
-magnet 39; and: also breaking the signal-cir-
;CLll’D as descmbed -As the entmnce of the.

-_ tram onto:section VI formed a second break -
in the circuit of magnet 39 the-locking-cir-
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ing position, mechanism for shifting the mov-

able rails into line with the main rails and a

lock operated by cars on the other line of

track for holding the movable rails in derail-
ing position, substantially as set forth.

9 The combination of two lines of traclk
crossing each other at grade, movable rails
arranged in one line of track on opposite sides

~of the crossing and normally held at derail-

ing position,mechanisms forshifting the mov-
able rails into line with the main rail arranged
on opposite sides of the crossing, the movable
rail on one side of the crossing being con-
nected to the operating mechanism on the op-
nosite side of the crossing, and locks operated
by cars on the other line of track for holding
the movable rails at derailing position, sub-
stantially as set forth. |

3. The combination of two lines of track
crossing each other at grade, movable rails

arranged in one line of track on opposite sides

of the crossing, and normally held at derail-
ing position,mechanisms forshiftingthe mov-
able rails into line with the main rails, ar-
ranged on opposite sides of the crossing, the
movable rail on one side of the crossing being
connected with the operating mechanism on

the opposite side of the crossing, track-eir-

| cuits arranged in the other line of track, and

mechanism controlled by the track-circuits
for locking the movable rails at derailing po-
sition, substantially as set forth.

4. The combination of two lines of track
crossing each other at grade, movable rails
arranged in one line of track on opposite sides
of the intersecting line of track and normally
held ab derailing position, mechanism for

site sides of the intersecting line of track, the
movable rail on each side of the intersecting
line of track being connected to and adapted
to be operated by the operating mechanism
on the opposite side of the intersecting line
of track, signals arranged on the intersecting
line of track and on opposite sides of the line
of track having the derailing-switches, and
means operated by the mechanism for shiff-
ing the movable rails for setting sald signals
to ““danger,” substantially as set forth.

In testimony whereof I have hereunto set
my hand.

JENS G. SCHREUDER.

Witnesses:
R. H. WHITTLESREY,
DARWIN S. WOLCOTT.
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