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UNITED STATES
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PAaTENT OFFICE.

EDWIN JOHNSON ADAMS,
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SPECIFICATION forming part of Letters Patent No. 789,702, dated May 16, 1905.
Applmatmn filed February 13, 1904 ‘Serial No. 193,450,

To all whonmy it may conecer:

Be it known that I, Epwin JoHNSON ADAMS,
a citizen of the United States, residing at
Waco, in the county of McLennan, State of
Texas. have invented certain new and useful
Improvements in Electric Signal dystems;
and I do hereby declare the followmcr to be a
full, clear, and exact description of the i Inven-
tion, such as will enable others skilled in the
art to which it apper tams to make and use the
same.

This invention relates to electrically-oper-
ated sional systems for railways; and it has
foritsobject to pr ovideanarrangement where-
in various signals may be sent to a moving
or standing train through the medium of a
single pair of brushes or trolleys in connec-
tion with the track-rails and supplemental con-
ductor-rails and contacting brushes or trol-
leys or by omitting one or both of the con-
ductor-rails, the intermittent contact- pieces
for the first-named brushes or trolleys being
so arranged that said brushes or trolleys will
be shifted automatically to operate switches
which will bring into circuit with a suitable
source of electricity the proper signal-circuits
on the train to correspond to the actuating
contact-pleces.
there 1s arranged at the side of the trackway
a pair of contacts corresponding to each sig-
nal or group of signals to be transmitted to
the engine. There is on the engine a pair of
switch-plates divided into segments, and each
switch-plate is traversed by a pivoted switch-
arm having a trolley at its lower end. To
the different segments of the two switch-
plates are connected local circuits that are to
be energized to give the different sig nals.
The pairs of contact-plates at the side of the
trackway are at different clevations, so that
when the trolleys engage a pair of contacts
they will be swung pivotally and then will
travel across the tops of the contacts. This
swinging movement of the trolleys shifts the
contact-arms over the switch-plates, and when
the trolleys reach the central raised horizontal
portions of the contact- plates the contact-arms
are upon those parts ot the switch-plates which
are in the local circuit that is to be energized to

so givethe signal corresponding to those contact- |

| plates.

In the present signal system |

In the present system some of the
local circuits are connected to corresponding
seements of the switch-plates, while their lo-
cal cirenits are not so connected, as will be
understood from the following descrlptlon

In the drawings forming a portion of this
- specification, 1n which like characters of refer-

ence indicate similar partsinthe several views,
Figure 1 is a diagram showing a portion of a
track provided with two c-;1,1pple-m ental conduc-
tor-rails and wired to send to a moving train
signals indicating the presence of a train in a

block ahead and whether the train is approach- -

ing or receding; the presence of a train in the
next block: the presence of a land-slide on
the track; the fact that a drawbridge 1s open;
the fact that the rails have spread the fact
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that the track is washed out; the fact that a

bridge is damaged or gone; the fact that a

track rail 1s broken or mlsplaced and also to
receive manual signals from a station. Fig.
1 also shows the local circuits on the engine for
cobperation with said wiring, as also with the
wiring shown in Figs. 2and 3. Fig. 2isadia-

oram showmﬁ' an additional portion of the

track and its supplemental conductor-rails,
with a portion of a switch or siding and two
wagon-road crossings, t together w1th a station,

and illustrating the wiring for indicating to the

moving train an open smtch or the presence of
2 train on the switch in position to obstruct the
main trackway and cause what 1s known as a
““swipe-end ” collision; also, the wiring for
illuminating the signal-lamps at a station, as
also lamps for lighting the platform,forillumi-
nating the lamps in the switch-stand, for illu-
minating for a short space of time a lamp at
a wagon-road crossing, and for illuminating
lamps at a wagon-road crossing during the
whole time that the train occupies the block.
Fig. 8 is a view illustrating the wiring at a
railroad-crossing and also to indicate the pres-
ence of a train more than one block ahead.

Fig. 4 is an elevation showing the annunciator
employed in the first step of testing the rails
and indicated at B” of the engine dla,crram in
Fig. 1. Fig.b51s a perspective View showino
a pair of contact-plates with the trolleys in
engagement therewith. Fig. 5% is a vertical
sectlon taken transversely thr ouo*h Fig. 5 and
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“second block.

the sill at- that side, and,

2.

showing the trolleys in elevation. Fig. 6 is
a supplemental diagram showing the switch
for tnrowing first one engine-wheel and a
brush and then the other engine-wheel and &
brush into circuit with the dynamo and their
corresponding track and conductor rails.
Fig. 7 is a view showing in diagram the local
circuits on the engine and the wiring of a por-
tion of a track when the invention is embodied
in a system including in its eircuits the track-
rails and a single supplemental conductor-
rall. Fig. 8isa diagram showing the wiring
at a railroad-erossing 1n the system illustrated
in Fig. 7. Fig. 9 is a top plan view of a sec-
ond form of apparatus for indicating spread
ralls. Fig. 10 is a diagram similar to Figs.
1 and 7 and showing the invention a,pphed to
a system wherein no supplemental conductor-
rail 1s employed. Fig. 11 is a diagram show-
Ing a rallway-crossing in the system illustrated
in Fw' 10. Tig. 12 1s a diagram showing the

- wiring of the treok when the source of - elee-

trlolty 1s located in some stationary position
instead of on the engine of the train.
Referring now to the drawings, and more
particularly‘ to Fig. 1 thereof, “which illus-
trates what may be termed the ** four-rail sys-

tem,” In that 1t involves the two track-rails
and two supplemental conductor - rails, the

track-rails are illustrated at 20 and 21 and the
conductor-rails at 22 and 23. At the left hand
of Fig. 1 is shown a portion of one block of
the railw ay and at the right hand is shown a
The second block includes a
drawbridge 24 and a fixed bridge 25, the lat-
ter moludmfa’ sills 26, that are supported upon
posts or piers 27, the sills being connected by
ties 28. A wire 29 1is connected to the rail
20 just beyond the bridge 25 and is attached
or anchored to a tie 30, from which the wire
1s taken under tension to the sill 26 at one
side of the bridge, then to the adjacent post
27, then across the brldcre to the opposite post,
then to the sill at that side of the bridge, then
1s attached to the ties between that poqt and
the next post, where it is again attached to
the sill at both sides of the ebuttmor ends of
the sections of the sill. The wire is then
taken to the post below the abutting ends of
the sill-sections, then across the br 1d0*e to the
opposite post, then to one sill-section at that
side, then to the other sill-section, then to the
next post, then to the opposite post, then to
inally, to a tie 31
beyond the end of the br 1(]0'9., where it is con-
nected to a contact point or piece 32. The
drawbridge 24 carries two contact-fingers 33
and 34, which when the bridge is closed en-
aaoe the contacts 32 and 35, of which the lat-
ter 1s mounted on a tie 36 on an abutment of
the bridge. When the draw is open, the cir-
cult between the contact-points 32 and 35 1s
broken, 1t being noted that the fingers 33 and
34 are connected by a wire 37.

With the wiring shown on the bridge 25,

V89,702

1t any part of the bridge is dangerously dis-
placed the wire 29 will be broken. = At 388 is
shown a tie which i1s equipped to indicate
when the track 1s washed out or slid at this
point. A wire 39 leads from the contact 35
to an insulator 40 on the tie 38, then is at-

tached to a cable 41, and then an msulator 49

at the opposite side of the cable and mounted
on the tie. The cable 1s attached at its ends

to stakes 43, driven into the ground. If the

tie 1s displaced, the wire is broken between
the 1nsulators 40 and 42.

To break the wire 39 when a land-slide oc-
curs, said wire is taken from the insulator 42
to the posts 44 and 45, between which it is
stretched at the side of the track where a
land-slide 1s liable to occur. The land-slide
striking this ere will break it.

To break the wire 39 when the rails spread
a palr of metal plates 46 are employed, hav-
Ing fingers 47, which are engaged against the
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outer faces of the track-rails, the plates pass-

Ing under the rails and having at their inner
ends the blocks 48, which are insulated ‘from
the main portions of the plates. The wire 39
is passed from the post45 to one of the blocks
48 and then is passed under tension across
the track to the opposite block 48, so that
when the rails spread the wire between the
blocks will be broken by reason of the plates
being separated. From the block 48 the wire
39 passes to one section 49 of a contact-plate,
the other section, 50, of which plate is con-
nected by a wire 51 to the far end of the rail
21 upon the bridge 25. The contact-plate,
which includes the sections 49 and 50, is shown
at B’ and is one of a pair of contact-plates
which includes the second plate B', compris-
ing sections 51 and 52. The letters B’ are
applied to these contact-plates for the reason
that when the trolley-wheels 53 and 54 are
upon the plates B’ the pivoted switch-arms 55
and 56, which carry these trolleys, respec-
tively, are in contact at their opposite ends
with the segments B of the two arc-shaped
switch-plates shown in Fig. 1 to bring into
circult with the contact-plates B’ the annun-
ciators B”. The section 51 of one contact-
plate B’ is connected by wire 57 with the rail
20 of the block containing the bridge, it be-
ing noted that both contacts B’ are in advance
of seld block, so that said block is tested be-
fore the train enters it.

On the engine is located a-dynamo 58, the
positive terminal of which 1is ‘connected
through -lamp 59, by means of wires 60, 61,
and 108, to an annunciator 62, and thence, by
means of wire 63, to the segment B of the arc-
shaped switch-plate 64. Trom the segment
B the current passes through arm 55 and
trolley-wheel 53 to the section 50 of the right-
hand contact-plate B'. Assuming that the train

1s traveling to the right, the trolleys 53 and 54

will of course first engage the sections 50 and
52 and then will pass to the sections 49 and 51,

95

[O

IO

L1

I

12

12

L3¢




) O

35

1O

)5

Y0

789,702

these sections being insulated fromeach other,
as shown. TFrom the trolley 53 the current
passes through section 50 and then through
wire 51’ to the far end of the rail 21 of the
next block ahead, it being noted that the far
end of the wire 21 in the block Y 1s the far
end of the bridge. The current returnsdown
the rail 21 and by way of wire 67 to the sec-
tion 52 of the left-hand contact-plate B, from
which it passes through the trolley 54 and
arm 56 to the segment B of the switch-plate
68 and thence by wires 69, 70, and 71 to the
negative side of the dynamo 58. The rail 21
is provided with the usual bonds 72, and if
the track-rail 21 is 1n proper condition for
travel the circuit from the dynamo 58 through
the annunciator 62 will be closed when the
trolleys strike the sections 50 and 52 and the
annunciator 62 will be dropped and the lamp
59 lighted to indicate a clear rail. After test-
ing the right-hand rail i1t is desired to test the
left-hand rail and the general track condition—
that is, whether or not the block 1s open for

travel with the bridges safe, no land-slides,

no washouts, no broken rails, and no spread
rails. A second annunciator, 73, isemployed
and is not brought into circuit with the dy-
namo 58 until the circuit of the annunciator
62 is broken by passage of the trolleys over
the insulation between the sections of the con-
tact-plates. The winding of the annunciator
73 1s of less resistance than that of the annun-

ciator 62 and is connected in a shunt around:

the annunciator 62, said shunt-circuit includ-
ing the wires 74, 75, and 76. In this shunt-
circuit is a make-and-break 77, which 1s nor-
mally opeun and which 1s closed whenthe arm
78 of the annunciator falls onto the spring-
finger 79 of the make-and-break and presses
1t against its cooperating contact. When the
make-and-break 77 is thus closed, the current
from the dynamo 58 is shunted through the
annunciator 73 and it will be connected in cir-
cult between the segments B of the switch-
plates 64 and 68, and the current will then be
from trolley 53 to contact-plate section 49 and
through wire 39, contacts 385 and 34, wire 37,
contacts 33 and 32, wire 29 to rail 20, and
through wires 57 and 80 to the contact-plate
section 51. If this track-circuit 1s unbroken,
the annunciator 73 will drop its arm 81 to

close the make-and-breaks 82 and 83. The

make-and-break 82 has its contact-point 84

connected by wire 85, wire 75, make-and-break

77, wire 74, wire 86, lamp 59, wire 108, and
wires 61 and 60 with the positive pole of the
dynamo, while the negative pole is connected
by wires 71 and 88 with the finger 89 of the
malke-and-brealk 84, so that so long as the arm
81 is in dropped position the lamp 59 will be
lighted to call the attention of the engineer to
the annunciator 73, and 1f the lamp 59 con-
tinues to burn for any considerable length of
time he knows that both track-rails are in safe

3

| be occupied by another train, which will be

sionaled in a manner to be hereinafter ex-
plained. |

In order that the shunt-circuit of the an-
nunciator 73 will not be closed when the trol-
leys are on the sections 50 and 52 of the con-
tact- plates, a peculiar annunciator 18 em-
ployed. (Shown in Fig. 4 of the drawings.)
This annunciator includes the usual coil 90,
mounted in a suitable frame in which 1s piv-
oted the angular latch 91, having a vertical

75

portion, which forms anarmature for the coil

and which is held normally away from the
pole of the coil by the counterweight 92. A
portion of the frame of the annunciator ex-
tends below the coil 90,and pivoted thereto is
a drop-arm 93, having an opening 94 there-
through, through which is passed the lower
end of the angular latch 91. The lateh 91 has
lugs 95 and 96 upon its front and rear faces,
respectively, and the counterweight 92 holds
the latch normally in such position that the
arm 93 will rest upon the lug 95 and be held
at the upper limit of its movement. When
the annunciator is energized, the latch 91 1s
swung with its lug 95 out of engagement with
the arm 98 and with the lug 96 into position
for engagement by the arm 93% as indicated
in dotted lines, and the arm is thus dropped
from the lug 95 tothe lug 96. When the cir-
cuit of the annunciator 62 is broken, as when
the trolleys are passing from one to the other
of the sections of the contact-plates, the coun-
terweight 92 swings the latch 91 back to 1ts
full-line position and the arm 93 drops onto

the finger 79 and. presses 1t against the co-
operating contact of the make-and-break 77.

At the same time that the arm 81 closes the
make-and-brealk 84 it also closes the make-
and-break 83, the spring-finger 96 of which
is connected by wire 97 with wire 98, which
leads to a local battery 99, the opposite ter-
minal of which is connected with an electrie
bell 100, from which leads the wire 101, which
is connected with the codperating contact of
the finger 96 through the medium of the wire
102, thus causing the bell 100 to ring. The
lamp and bell will be energized until first the

annunciator 62 and then the annunciator 73

is thrown up.

In order that a signal may be sent to the
engine to indicate some general danger that
is not to be sent automatically, such as a stop-
order from a station agent, a pair of contact-
plates 103 and 104 are used, and a pair of
these plates may be arranged at intervals in
a block or however else may be determined.
The plates 103 and 104 are connected in mul-
tiple with wires 105 and 106 at the side of the
track, and the wires are connected with a
switch 107, which when closed serves to close
the track-circuits between the plates 103 and
104 of each pair. When the trolleys strike
a pair of plates 103 and 104, which are marked

55 condition for travel, although the track may t with the letters D’ on the drawings, the con-
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tact-arms 55 and 56 are swung to the seg-
ments D of the switch-plates. The circuit is
then from dynamo 58 through wires 60, 61,
and 108 to lamp 109, and thence through wire

110 to annunciator 111, (marked also D”,)and
thence through wire 112 to segment D of
switch-plate 64 then through contact-arm 55

and trolley to pla,te 103, then through wire

113 to wire 106, switch 107., wire 105.,r wire
114, plate 104, trolley 54, arm 56, segment D
of switch 68, and wires 115 and 71 to dynamao.

When the a,nnuncutor 1111isenergized, itsarm
116 is dropped onto the contact-fingers 117 and

- 118 and presses them onto the contact-pomts |

119 and 120, and the trolleys passing off of
the plates 103 and 104 the local circuit of the
dynamo is by way of wires 60, 61, and 108
to the lamp 109, thence by way of wires 110
and 121 to the ﬁna*er 117, to contact-point 119,
and by way of wire 71 to the cdynamo, thus
maintaining the illumination of the lamp 109
until the arm 116 is raised. The finger 118
and point 120 are bridged across the wires 98
and 101, which are the wires of the bell
100 and battery 99, the object of the bell in
each 1nstance being to call the attention of

the engineer to the light and the annunci-

ator.

In Fig. 6 of the drawings is shown the cir-
cult of the dynamo 58, bV means of which
the terminals thereof are connected first with

~ one wheel 122 and the adjacent brush 123, and

35
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~ the brush 125’.
e

55

6o

05

thenthe wheel 124 and its adjacent brush 120

depending upon the direction of movement of
the train—that is, whether it is going front-
ward or backward. In the present system
the wheel and brush at the left-hand side of
the train are in circuit with the dynamo on
the train, while the right-hand wheel and
brush are idle or out of circuit. Looking at
Fig. 6 of the drawings, if the train is coming

| toward yvou the switch- lever 125 1s 1n the po-

sition shown in full line, so thatthe circuit of
the dynamo will be to arm 126, point 127,
wire 128, switch-point 129, arm 130, and
wire 131 to wheel 124, while the opposite side
of the dynamo will be connected by wire 132
to switch-point 133, arm 134, and wire 135 to

to the opposite position, the circuit of the
dynamo is from the positive pole to the arm
126, point 186, to wheel 122 by way of wire
137, while the negative pole of the dynamo
1s connected by wire 132 through point 138
and arm 139 with the brush 123. If another
engine equipped 1n the same manner is ap-
proaching while the engine in Fig. 6 is reced-
ing, the wheel 124 and brush 125" of the ap-
proaching engine will energize the rail 21
and contact-rail 23, with which the wheel 124

and brush 125" shown are in contact, and

current ‘will be taken up on the wheel 124 of
the receding train and will pass through wire
181, arm 130 in its dotted-line position, point
140, wire 141, lamp 142, wire 143, point 144,

When the lever 125 is shifted

789,702

and wire 135 to brush 125 and contact-rail 23

in Fig. 1.  The lamp 142 will thus be illu-

mmed

Referring to I‘w' 1 of the drawmcrs it will
be noted that there is a wheel 199 running
upon the rail 21 and which is connected with
the posﬂme terminal of the dvnamo 58 and
that there is a brush 123’, whichis connected
with the negative tefminal of the dynamo 58,
the brush 123’ running upon the contact-wire
23. Now supposing the engine, whose equip-
ment1s represented in Fig. 6, enters the block

75

X from the block Y, the brush 123 is upon

the contact-wire 23 and the wheel 122 is upon
the rail 21.
receives energy from the dynamo 58 on the
engine at the left of block X, the circuit be-
ing from the dynamo 58 in Fig. 1 to the
wheel 122', rail 21, wheel 122, wire 137, wire
146, wire 141, lamp 142, wire 145, point 144,
arm 139, and with 1ts full-line position and
brush 123 to contact-wire 23 and br*leh 123 to
the connected dynamo 58.

Considering now that a train is traveling to
the right in Fw 1, the switch 125 in Flﬁ' 6
will be in its dotted - line position and the
wheel 122 and brush 123 will be in circuit
with the dynamo 58 to supply current to the
rails 20 and 22, respectively, while the wheel
124 and the brush 125" will be in circuit with
the lamp 142 to conduct current thereto from
the rails 21 and 23 if the latter be energized
from the wheel 122 and brush 123 of an ap-
proaching train in the same block.

At the side of the left-hand block in Fig.
1, which 1s marked X, 1s arranged a pair of
contact-plates 150 and 151, of which the lat-
ter 1s connected by wire 152 with the rail 23
in block Y, while the contact-plate 150 1s con-
nected by wires 153 and 67 with the rail 21in
block Y. If then there be an engine in block
Y moving to the left, the rails 21 and 23 will
be energized from the dynamo on that engine.,
for the reason that, as hereinbefore stated, the
left-hand wheel and brush, considering from

the standpoint of direction of movement of

the engine, is always in circuit with the dy-
namo on the engine. The contact-plates 150
and 151 are so located that the trolleys 53 and

54, respectively, of the engine in block X will

engage them, and when the trolleys are in po-
sition upon the plates the contact-arms 55 and
56 will be on the segments C of the switch-
plates 64 and 68 owing to the elevation of

the plates 150 and 151. The plates 150 and
151 are mar

contact-arms will be on the segments C, and
likewise to trace the circuit more readily or
to locate more readily the corresponding an-
nunciator 154said annunciator is marked C”.
Throughout the system the letters on the con-
tact-plates indicate the letters of the corre-
sponding segments of the switch-plates and

 the letters of the corresponding annunciators.

The approaching engine then

ked with the letters C’ to indicate
that when the trolleys are on these plates the.
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The circuit between the energized rails 21 and
93, whichare charged from the dynamo of the
approaching engine in block Y, is from rail
91 by wires 67 and 153 to plate 150, thence to
trolley 53, arm 55, segment C of switch-plate
64, wire 155, lamp 156, wire 157, annunciator
154, (marked C"”,) wire 168, segment C of
switch-plate 68, arm 56, trolley 54, plate 151,
and wire 152torail23. Whentheannunciator
154 is energized, its arm 159 drops onto the
contact-fingers 160 and 161 and moves them
into contact with the points 162 and 163, clos-
ing the circuit of the battery 99 throuu“h the
bell 100 and closing also the circuit of the mo-
tor 58 through the Iamp 167, the circuit being
from the motor through wires 60, 61, 164, and
165 to point 163, and thence through finger
161, wire 166, lamp 167, and wires 70 and 71
to the dynamo.

If the engine in the block Y is traveling to
the right—that is, is traveling away from the
englne 1n the bloch thhen the engineln the
block Y will energize the rails 20 and 22 of
block Y from its dynamo through its wheel
122 and brush 123. (Illustmted in Fig. 6.

A pair of contact-plates 168 and 169 are ar-

ranged at the side of the block X and are con-
nected with the rails 20 and 22 by the wires
57 and 170, respectively. The plates 168 and
169 are so located that when the trolleys run
on them the contact-arms 55 and 56 will en-
oage the segments A of the switch-plates, it
being understood that after the trolleys are
swung rearwardly and upwardly by engage-
ment with contact-plates they return to their
normal positions by gravity or may be posi-
tively returned in any suitable manner.
When the trolleys engage the plates 168 anc
169, the circuit is then from rail 20 through
wire 57 to contact 168, and thence through
trolley 53, arm 55, segment A of switch 64,
wires 171 172, lamp 173, to annunciator 174,
(marked A”,) and thence by wire 175 to seg-
ment A of switch 68, contact-arm 56, trolley
54, contact-plate 169, and wire 170 to rail 22.
When the annunciator 174 is energized, it
drops its arm 176 upon the contact-fingers 177

and 178 and presses them against 179 and 180, |

resulting in closing the circuit of the dynamo
through the la,mp 167 by way of wires 60, 61,
and 181 to finger 177, to point 179 by wire 182,
to lamp 167, and thence by wire 70 &nd 71 to
the dynamo. The engagement of finger 178
with point 180 closes the circuit of battery 99
through the bell 100 by way of the wire.98
and wire 183 to point 180, to finger 178, and
thence through wires 134 and 101 to bell and
thence to bﬂttterv thus sounding the bell and
lichting the lamp to call the attention of the
engineer to the annunciator. As a further
sienal when there 1s an engine approaching
in the block ahead a lamp 185 1s 1n clrcult
between wires 152 and 153 and is thus 1n
multiple with the annunciator 154 when the

65 latter 1s energized. The lamp 185 glves a

‘are 1nsulated from each other.

=

| track-sional to the engine in block X before

it reaches the plates 150 and 151. A lamp

186 is likewise connected between wires 57
and 170 to indicate to the approaching engine

that the plates 168 and 169 are alive.
Taking now Fig. 2 in connection with Fig.
1, there is shown a continuation of the block

+ 7, in which is located a switch or siding W

including two track-rails and two intermedi-
ate conductor-rails. Thetrack-railsareshown
in sections, of which the sections of one rail
are indicated by the numerals 187, 188, and
189, while the sections of the other track-rail
are indicated by the numerals 190, 191, 192,
193,194, and 195. Thesections 187,188,and 189
The sections
191, 192, 193, and 194 are connected by wires
196, while such sections are insulated from
the sections 190 and 195. One of the con-
ductor-rails comprises sections 197, 198, 199,

and 200, the sections 198 and 199 being con-

nected by wire 201, while sald sections are
insulated from the sections 197 and 200. The
other conductor-rail comprises sections 202,
203, 204, 205, and 206, of which the sections
208 204, and 205 are connected by wires 207
and are insulated from the other sections. The
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sectionsof the railsthatare connected by wires

are those sections that lie at opposite sides of
the rails of the main track. At the side of
the main track in advance of the switch are
contact-plates 207 and 208, which are con-
nected, respectively, with the sections 191 and

95

188 of the track-rails of the switch W, so

that if a car is standing upon any portion of

the section 188 an electrie circuit will be com-

pleted from the plate 207 to the plate 208
through wire 209, finger 210, wire 211, and
thence to the Several sections 191, 192, and
193, and 194 of a switeh tt'ack—rail, thence
through the wheels and axle of a car to the

opposite rail-section 188, and thence by wire

212 to the plate 208. The plates 207 and 208
are at such elevations that when the trolleys
are thereon the contact-arms 55 and 56 will
be swung to the segment C of switch-plate 64
and the segment D of switch-plate 68, as in-
dicated by the letters C' and D’ on the contact-
plate. It will be noted that the trolley 53 is
marked with a positive sign and the trolley
54 with a negative sign, and the letters on
the contact-plates 207 and 208 are similarly
marked to show which trolley engages each
plate. With the contact-armson thesegments
C and D of switch-plates 64 and 68 the circuit
of the dynamo 58 1s wires 60, 61, and 108 to
lamp 202, thence by wire 213 to annunciator
214, marked plus C” minus D”,) thence by
wire 215 and wire 155 to segment C of switch
64, thence through arm 55 and trolley 53 to
plate 207 and over the track-circuit above
described to the plate 208, to trolley 54, arm
56, segment D of switech 68, and wires 115
and 71 to the dynamo. When this circuit 1s
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closed, the arm 212 is dropped onto fingers 130
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217 and 218 and presses them against the

point 219 and 220. When the finger and

“point 217 and 219 are in contact, the wires 98
" and 101 are bridged to close the circuit of the

10

25

battery 99 through the bell 100, and when
the finger 218 is on the point 220 the circuit
of the dynamo is closed through lamp 202 by
way of wires 60 61 108, lamp 202, wire 213,
wire 221, finger 218, point 220, and wires 222
and 71 to the dynamo. The bell will continue
to ring and the lamp will continue to be light-
ed until the annunciator-arm is thrown back.

Referring now to Fig. 3 of the drawings,

there 1s shown a railroad-crossing and a sys-
tem of wiring which will show to the ap-

proaching engine. not only that an engine is

approaching or receding beyond the crossing

in the next block, but will also show whether

an engine 18 approaching from either direc-
tion on the cross-track. The wiring shown
will also indicate approximately the proximity
of the other engine to the railroad-crossing. In
the block V and to the left of the crossing-track
1s a palr of contacts, one of which comprises
two 1nsulated sections 223 and 224 and the
other of which comprises two insulated sec-
tions 225 and 226. The crossing railroad

comprises two track-rails including sections
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20* and 21* which are continuous from side
to side of the main trackway, including rails
20 and 21, and to the rail 20" is connected
the plate-section 223 by means of wire 227,
while the section 224 1s connected by wire 228
with the rail 21*. The plate-section 225 is
connected by wire 229 with the conductor-rail
section 22" at the right of the main trackway,
while the plate-section 226 is connected by
wire 230 to the conductor-rail section 23* at
the same side of the main track. At the op-
posite side of the main-track rail are conduc-
tor-rail sections 22" and 23", which are wired
to the sections 22" and 23% respectively, as
shown. Supposing then an engine enters the
block V from the block Z and there be an en-
gine on the rail-sections 20* and 21* at the
crossing traveling to the left of the train on
the main track, it will be remembered that
the left-hand track-rail and left-hand conduc-
tor-rail are always in circuit with the dyna-
mo of the engine, and the rail-sections 21* will
be energized from the wheel of the crossing
engine, and the sections 23* and 23" will be
energized from the brush of the crossing. en-
gine, and the contact-plate sections 226 and
224 will be 1n circuit with the dynamo on the
crossing engine. When the trolleys 53 and
b4 strike the contact-plates and run onto the
sections 224 and 226, the contact-arms 55
and 56 are swung to the segments A and B,
respectively, of the switch-plates 64 and 68,
respectively, the circuit from the section 226
being through the trolley 54, arm 56, seg-

ment B, wire 69, wire 87, lamp 232, wire 233,

annunciator 234, (marked minus B” plus A”,)

65 andthenceby wire235 to segment A of switch-
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plate 64, contact-arm 55, and trolley 53 tocon-

tact-plate section 224. At this time the arm

236 of annuncilator 234 is dropped onto the

fingers 237 and 238 and forces them against
the points 239 and 240. The engagement of
finger 238 with point 240 bridges the wires
98 and 101 in the bell-circuit, so that the bell
100 1s operated until the arm 236 is raised.
The contact of finger 237 with point 239 closes
the circuit of the dynamo 58 through the lamp
167, the circuit from the dynamo being wires
60, 61, 108, and 241 to finger 237, to point 239,
wire 242, wire 182 to lamp 167, and wires 70
and 71 to dynamo. It will be noted that in
each case where the annunciator is operated
by a current from the dynamo of the oppo-
site engine the lamp 167 is lighted when the
annunciator drops—as, for instance, at the
raillway-crossing signal, the rear-end-collision
signal, and the head-end-collision signal, the
rear-end-collision signal meaning a receding
trainahead,while the head-end-collision signal
means anapproaching tirain ahead. Theother
annunclators serve to close the circuit of the

dynamo on the train through the lamps that
are Inltially Lighted by the said dynamo, it

being the object to maintain these lamps light-
ed until the engineer shall have noted the sig-
nal received and shall have returned annuncia-
tor-arms to their original or normal positions.
1f the train on the crossing-track is moving
in the opposite direction to that above de-
seribed, the contact-plate sections 228 and
225 receive currents from the rail-sections
20" and 22% respectively, and the annunciator
234 1s not operated until the trolley-wheels
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pass to these second sections of the contact-

plates. Thisarrangement provides for a sig-
nal to the engine on the main track from an en-
olne passing in etther direction over a c¢ross-
ing, 1t being noted that the active rail-sec-
tions of the crossing are continued a suitable
distance-at each side of the main trackway, so
as to insure the signal being sent in time for
the train on the main track.tostop. The op-
posite side of the main track is provided with
contact-plates (indicated generally at 243) and
which are connected in like manner with the
same cross-rail sections as the plates just de-
seribed. To indicate to a train on the main
track approaching the crossing that the cross-
ing 1s occupied, so that the signal will be re-
celved before the train on the main ftrack

‘reaches the contact-plates, a lamp 244 is

brideged between the sections 224 and 226.

‘while a lamp 245 1s bridged between the sec-

tions 223 and 225, these lamps being of high
resistance, so as not to prevent the operation
of the annunciator and engine-lamp at the
proper time. |

The track-rail 21 of the block V comprises
a plurality of sections of which the sections
21* and 21" are directly adjacent to the rails

of the crossing-track and are wired together, .

as 1llustrated. The rail 20 of the block V in-
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cludes also sections of which the sections 20
and 20" are at opposite sides and directly ad-
jacent to the crossing-track and are wired to-
oether, as illustrated at 246. The conductor-
rail 22 is in two sections, one at each side of
the crossing-track, as 1s also the conductor-
rail 23. the sections of each of these conduc-
tor-rails being wired togetherat247. Between
the track-railsof the crossing-track aredummy
rail-sections, as illustrated, which serve to
support the rollers or brushes in their transit
over the crossing-rails.

The crossing-track rails are provided with
a pair of contact-platesand lamps at each side
of the main trackway and at opposite sides of
the crossing-track, as indicated at 248 and
249, the connections of these contact-plates
with the lamps and the rail-sections of the
main track being the same as the connections
of the first- named plates with the rail-sections
of the crossing-track.

The signals tlmt are received from the con-
tact- 131‘1,1393 just described and which are the
crossing-signals are given only when both en-
oines are in close proximity to the crossing,
so that there would be danger of a collision
if they were to continue. The short rail-sec-
tions connected with these plates form only a
small part of a block, and In order that
the system may be complete provision must
be made for sending head-end signals and
rear-end signals to the engine in the block Z
when an engine 1s on either the short mutu-
ally-connected rail-sections directly adjacent
to the crossing or whether it 1s on the sections
at the ends of the block V. For this purpose
a palr of rear-end contact-plates and a pair of
head-end contact-platesare provided at the end
of the block Z adjacent to the block contain-
ing the switch and at the same end of the
block U and of the corresponding blocks of
the crossing-track, so the description of the
plates of the block Z will suffice forall. For
the rear-end signal there are employed a plate
250 and a plate comprising sections 251 and
952, the plate 250 being connected with the
conductor-rail 22, the section 251 being con-

nected with the rail-section 20* through wire
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246, while the contact-plate section 252 1s con-
nected by wire 253 with the end sections of
rail 20 in block V, these end sections being
mutually connected by wire 254. The trolley-
wheels 53 and 54 run onto these contact-plates,
the wheel 54 taking the plate 250, while the
wheel 53 takes first the section 251 and then the
section 252, swinging the contact-arms to the

‘segments A of the switch-plates, as indicated

by the letters A’ on the contact-plates. The
section 252 receives current from the end sec-
tions of the rail 20if there be a receding engine
on either of said sections. The contact-plate
section 251 receives current from rail-sections

20" and 20" if there be a receding engine on

such sections, and the annunciator 174 in Fig.

1 (marked A”) will therefore be dropped if |

z

there is a receding engine in any part of the

block V. To indicate in the same way an
appr oaching engine in the block V, thatis to
olve a head-end signal, a contact-plmte 254
for engagement by trolley 54 is connected
with the conductor-rail 23. while a second
contact-plate for engagement by the trolley
53 consists of Sections 955 and 256, which.are
connected, respectively, with the end sections
of rail 21 by wire 257 and through wire 253,
connecting said lower sections, and with the
sections 21* and 21%, respectively. These
last-named contact-plates are marked with the
letters (¢, indicating that the contact-arms
will beswung to thesegments C of the switch-
plates, so that the annunciator 154 at ¢ will
be operated, as hereinbefore described. The
operating-current passes from conductor-rail
923 to contact-plate 254, while the sections 255
and 256 of the second contact-plate receive
their current from the end sections of the
rail 21 or the sections 21* and 217, depending
upon the positions of the appm%hmw train
in the block V. When a receding train 1s at
either end of the block V, the hmp 9259, which
is in multiple between pla,te 950 and section

251, is illuminated, and when such train is ad-

]‘ment to the crossing the lamp 260 in mul-
tiple between plate 250 and section 252 18
illuminated. Similar lamps 261 and 262 are
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connected in multiple, respectively, between

plate 254 and section 255 and plate 254 and sec-
tion 256.

In order that an rLpprw:)achm0 train 1n the
second block ahead or block U may be indi-
cated to the engine in block Z, contact-plates
263 and 264 are disposed for engagement by
the trollevs 54 and 53, respectively, these
plates shifting the contact-arms to the seg-
ments B and A of plates 68 and 64, respec-
tively, the same as for the croqsma-swndl
In multiple between the wires 265 and ¢ 266,

which connect said plates with the rails 93

and 21, respectwely, are lamps 267, so that
if the engineer gets a signal and sees the lamp
at the side of the track when the annunciator
9234 drops he knows that it is a head-end sig-
nal from the second block ahead. Thissame
arrangement will be indicated between the
blocks X and Z in Fig. 1 and all the blocks
throucrhout the system.

Refel ring to Figs. 5 and 5" of the drawings,
there 1s 111ustrated a palr of contact- plfxteq
such as are used in the present system. A
base 270 is provided, having an upturned
flange 271, upon which is qupported a flange-
plato 972, having supported thereon a phte
273, these several plates being insulated, as
indicated at 274 and 275. These plates are of
suitable metal, and theends 276 of each plate
are curved downwardly and are insulated
from the remainder of the plate, so that as the
engine moves along the track its trolleys will
Strlke these curved ends and the trolleys w 1]

be guided upwardly onto the main body
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segment C of switch 293.

portions of the plates and in this upward
movement will shift the contact-arms to the
proper segments of the switch-plates. The
trolley 54 always takes the higher plate and
the trolley 53 the lower: plate. The trol-
ley 53 runs onto the lower plate before the
trolley 54 reaches the upper plate, and con-
necting the switch-arms is a chain 277, so that
when the arm 55 moves by contact of its
trolley with the lower plate the arm 56 will
be similarly moved to raise its trolley 54 into

position to engage the inclined end. of the

upper plate. The lower plate 272 is illus-
trated as divided into two sections by the in-
sulation 278.

Referring now to Figs. 7 and 8 of the
drawings, there 1S shown a rallway compris-
ing track-rails 279 and 280 and a conductor-
rail 281 1n the place of two conductor-rails, as
in the former system. In this system there
are employed two contact-plates 282 and 283,
(marked A’,) of which the plate 2821is connect-
ed by wire 984: with the conductor-rail 281,
while the plate 283 is connected by wire 285

with the track-raill 280. In this system, as

shown in Fig. 7, the negative pole of the dy-
namo is connected to both driving - wheels

286 by wire 287, while the positive pole of

the dynamo is connected by wire 288" with

the brush 289, that rubs the rail 281, it be- -

1o understood that a trolley may be substi-
When a train
is therefore on the block 8, both track-rails
and the conductor - rail will be energized,
and when the trolleys 288 and 289 strike the
contact-plates the contact-arms 290 and 291
will be shifted to the segments A of the switch-
plates 292 and 293, so that the current will
be from plate 283 ‘through trolley 288, arm
290, segment A, wire 294, lamp 295, annun-
ciator 296 wire 297 to seﬁ'ment A, arm 291,
trolley 289, and plate 282, and thence to the
conductor—rall 981 over the wire 284. This
indicates the presence of a train in a block
ahead, but does not indicate whether it is ap-
proaching or receding. The trainin the sec-
ond block ahead energizes the contact-plates
298 and 299 through the wires 300 and 301,
that are connected with the conductor and
track rails, respectively. These contact-plates
are marked (' and indicate that the trolleys
when they run thereon shift the contact-arms
to the segments C of the switch-plates, so
that current is conducted to these segments,
and the circuit is from segment C of switch
292 through wires 302 and 303 to lamp 304,
wire 305, annunciator 306, and wire 307 to
The rails 308 and
309 of a switch are connected, respectively,
with contact-plates 310 and 311 by wires 312
and 313, and these plates are so located that

‘when the trolleys run onto them the arm

290 will be shifted to its segment C and the
arm 291 will be shifted to its segment D;
also, lamps 291" between wires 300 and 301

789,702

are 1llumined. - In the prior signals described
the circuit was energized from the opposite
engine; but 1n the switch-signal the circuit is

energized from the dvnamo 314, the circuit
bemﬂ' from the positive pole of the dynamo

over wire 315, through lamp 316, wire 317,
annuncilator 318, wire 302, segment C, arm
290, trolley 288, plate 311, wire 313, rail 309,
wheels and axle of car, rail 308, wire 312,
plate 310, trolley 289, arm 291, segment D,

and wires 319 and 320 to the negative termi-

nal of the dynamo. Connected to the switch-
rall 309 and the conductor-rail 321 is the

switch-rod 322, to which is connected a con-
| tact-finger 323 for engagement with the point

324 when the switch 1s open. The finger 323
1s connected between the plate 311 and the
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wire 313, while the point 324 is connected -

with the wire 312, so that when the switch is
open the circuit between the plates 310 and
311 1s closed, with the same results as when
the circult is closed by a car on the switch-
rails, as above described.
the switch-stand 1s a lamp 327, from which
lead wires 328 and 329 to the conductor-rail
and track-rail 281 and 280, respectively, so

rails are energized the lamp will be lighted.
It will be noted that the switch-contacts 310
and 311 are in the block containing the switch,

In the box 326 on

QO

‘that when an engine is in the block S and these

95

so that other contact-plates 330 and 331 of the

same elevation may be employed in the block

R ahead of the switeh-block to drop the same

annunclator 318 to indicate a different condi-
tion. These contact-plates 330 and 331 are
connected with the track-railsin block S, the
first through the medium of wire 335 and the
second through the medium of wires 333 and
334, so that when the block S is obstructed.,
as by a car therein, thecircuit between these
two plates will be completed through the
wheels and axle of such car. The current for
this circuit 1s supplied from the dynamo over
the same wiring as for the plates 310 and 311,
above described, it being noted that the plates
330 and 331 are marked plus C" and minus D'.

From a station 336 a signal may be sent to a

I1C
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moving train through the wires 337 and 338, °

which are connected to contact-plates 339 and

340 of such elevation that when engaged by the

trolley-wheels will serve to shift the contact-

armsto their respective segments D, the circuit

then being from the dynamo over wires 315,
341, and 341, lamp 342, wire 343, annunciator
344, wire 344’ to segment D of switch 292, arm
290, trolley 288, plate 339, wire 338, switch

346, wire 337, plate 340, trolley 289, arm 291,

segment D, and wires 319 and 320 to dynamo.
One other pair of contact-plates i1s shown in
Fig. 7, one of said plates coraprising sections
347 and 348 and the other comprising sections
349 and 350. Section 347 is connected to rail

279 by wires 351 and 3834 at one end of S,

while the section 348 at that plate is connected
to the same end of the rail 280. Section 349

II
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is connected to the far end of rail 279 by wire
352, while section 350 is connected to the far
end of rail 280 by wire 353. These contact-
plates are so positioned that when the trolleys

run over them thev will beshifted to the seg-

ments B of the switch-plate, and as the con-
tact-plates are each in two insulated sections

two electrical impulses will be imparted due

to the breaking of the circuit in passing over
the gap between the sections. At this time
the circuit is from dynamo over wires 315 and
341 to- lamp 355, wire 356, annunclator 357,
wire 345, segment B of switch-plate 292,

thence through arm 290, trolley 288, section.

347. wires 351 and 334 to rail 279, wire 352,
section 349, trolley 289, arm 291, segment B,
wire 319 and 320 to dynamo. W hen the trol-
leys pass ta sections 348 and 350, the circuit
is from plate 348 to rail 280, wire 353 and sec-
tion 350, the local circuit being the same as
just described. The annunciator 357 is con-
structed as shown in Fig. 4 of the drawings,
and the second drop of the arm of the annun-
ciator permits it to rest upon the finger 358
and move it to point 359 to close the circuit of
annunciator 360 in a shunt-circuit connected
with the wire 356 between the lamp 355 and
the annunciator 357. The resistance of the
annunciator 360 is less than that of the an-
nunciator 357, so that when this shunt-circuit
is closed the annunciator 360 will be positively
energized to drop its arm 361 onto the two
contact-fingers 862 and 363. When the two
contact-fingers 362 and 363 are depressed, they
engage the contact-points 362" and 363". The
point 363" is connected by wire 364" with one
side of an electric bell 366’, the other side of
which is connected with a battery 367, from
which leads a wire 368" and a contact-finger
363, so that when the annunciator 360 is op-

erated the bell is rung so as to call the atten- .

tion of the engineer to the lamp 865. The
point 362" is connected by wire 369" to wire
320 and the negative side of the dynamo 314,
while the finger 362 is connected between the
contact-point 359 and the annunciator 360, so
that when the finger 362 1s against the point
362’ the circuit of the dynamo is by wire 315,
wire 341 to lamp 355, wire 356, shunt-wire
344’ finger 358, contact 359, wire 359’, shunt-
wire 360, finger 362, contact-point 362', and
wire 320 to dynamo, thus maintaining the illu-
mination of the lamp 355 after the trolleys
have left the contact-plates and until thedrop
of the annunciator 857 is restored. 1t will be
noticed that the positive side of the dynamo

is connected direct to all of the lamps, while

the circuit-closers operated by the annuncia-
tors are connected between the lamps and the
negative side of the dynamo, one of such eir-
cuit-closers comprising the contact-point 817"
and finger 318, of which the latter is arranged
to be depressed by the drop of the annun-
ciator 318, the contact 317" being connected
by wire 317" with wire 364" and thence to bell

battery 367 .

1 366", while the finger 318’ is connected by

wire 318" with the wire 368" and thence to the
The contact-point 500 1s con-
nected by wire 501 with wire 320 and thence
to the negative terminal of the dynamo, while

‘the finger 502 is connected by wire 503 to the

wire 317 between the annunciator 318 and the
lamp 316.
tor 318 falls on the finger 502, 1t depresses 1t
against the point 500, so that the circuit be-
tween the lamp 316 and the dynamo 314 is
maintained, the circuit being from dynamo,
wire 315, lamp 316, wire 317, wire 503, fin-
cger 502, contact 500, wire 501, wire 320, to
dynamo. Beneath the drop of the annuncia-

tor 344 are the fingers 504 and 505, which un-

der the weight of the drop are pressed against
the points 506 and 507, respectively. The
finger 505 is connected to wire 368, and the
point 507 is connected to wire 364', so that
when the finger 505 is depressed the circuit of
the battery 367 is closed through the bell.

When the drop of the annuncia-

a |
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The finger 504 is connected to wire 508 be- |

tween the lamp 342 and the annunciator 344,
so that when the finger 504 is depressed against
the point 506 the circuit will be from dynamo
314, wires 315, 341, and 341’, lamp 342, wire
508, finger 504, point 506, wire.506', wire 320,
to dynamo.

In connection with the annunciator 376 are
contact - fingers 510 and 511, which are de-
pressed against the contact-points 512 and 513

when the drop falls upon them. The point

518 is connected by wire 514 with the wire
368', while finger 511 is connected by wire 515
with the wire 364’ to close the circult between

QO
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said wires 364" and 368" when the finger 511 -

is depressed, and thus operate the bell 366’
Point 512 is connected by wire 516 with a
lamp 517, which is connected by wire 518 with
wire 315 and thence to the positive pole of
the dynamo. the finger 510 being connected
by wire 519 with the wire 319 and thence
through wire 320 to the negative pole of the
dvnamo, so that when the finger 510 is de-
pressed the lamp 517 is illumined. Fingers
520 and 521 are disposed beneath the drop of
the annunciator 296 and have contact-points
5929 and 523. Finger 521 and point 523 are
connected with wires 364’ and 368’, respec-
tively, to close the circuit of the battery 367
through the bell 366’, and the finger 520 1s
connected with wire 519 and the point 522
with the wire 516 to contact the last-named
wires and close the circuit of the dynamo
through the lamp 517. Fingers 524 and 525
are disposed beneath the drop of the annun-
ciator 306 and have contact-points 526 and
527, respectively. Finger 524 is connected
to wire 519, and contact 526 is connected by
wire 516 to close the circuit of the dynamo
through the lamp 517. Finger 525 1s con-
nected to wire 368, and contact 527 is con-
nected to wire 364" to close the circuit of the

battery 367 through the bell 366". Thus
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whenever an annunciator 1s operated the bell
is rung, and a lamp is burned until the an-
nunciator is restored.

In Fig. 8 of the dmwmws is shown the wir-
Ing at a I‘E—Llch ay-Ccrossing where a single con-
ductorfrail 1s employed. The track-rails 279
and 280 are continuous in the block up to the

~crossing - rails and are connected across the

10O
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~ connected by a wire 269.

30

crossing-rails bv wires 364 and 365. The con-
ductor-rail comprises the end sections 281 and
the inner sections 281* and 281", which are di-
rectly adjacent to the crossing - track. The
outer sections 281 are connected by wire 366.
The crossing-track rails 279" and 280" are con-
tinuousinthe block up to the main-track rails,
where they are connected from one side to the
other of the main trackway by wires 267 and
268. The conductor-rail of the cross-track in-
cludes end sections 281" and inner sections
281" and 281¢, which are directly adjacent to
the main track, the end sections 281* being
At the side of the
main trackway are contact-plates 370 and 371,
of whieh the former is connected by wire 379
with the conductor-rail section 281°¢, while the
latter i1s connected by wire 373 with the rail
280". 'When an engine is upon the rails 280"
and 279* and over the conductor-rail sections
281" or 281¢ it sends the current of its dy-
namo thr-ough such rails and the connected
wires to the contact-plates 370 and 371, which
are so positioned that when the trolleys strike
them the arm 290 will move to the segment A

~and the arm 291 to the segment B, the cireuit

35

from the plates being through trolley 288.
arm 290, segment A, wire 294, lamp 374, wire
375, annunciator 376, and wire 377 to segment
B, arm 291, trolley 289, and contact - plate.

- To detect the presence of a train or engine
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moving in elther direction on the block at the
crossover,two contact-platesareemployed,one
of which consists of a single section, (shown
at 378,) while the other comprises two sections
379 and 380. The plate 378 is connected by
wire 381 with the rail 280. The section 379 is
connected by wire 382 with conductor-rail sec-
tion 981% and the contact-piate section 380 is
connected by wire 383 with the conductor-
rall section 281. The two contact-plates are
of such elevation that when the trolleys run

onto them they are moved to swing the con-

tact-arms to the segments A, so that 1f an en-
ogine is in the block contammo the crossing at
the ends of such block it will send current by
the track-rail 280 and the end sections of the
conductor-rall 281 to the plate 378 and the
plate-section 380, and when the engine in the
preceding block reachfe% these pldtes and 1ts
trolleys are passed onto them current will
pass through the annunciator 296 in the same
manner as hereinbefore deseribed. If the

train is over the conductor-rail section 281%
or 281", then the current will pass to the sec-

tion 379 instead of 380:; but the result at the
65 annunciator 296 will be the same.

The same
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arra'nfre'ment of 'contact-plates 18 prowdéd at
each side of both the main trackway and the

crossing-trackway, and by dividing the con-

ductor-rails into the short sections directly
acijacent to the crossing-track the engine on
either track is signaled from the engine on the
other track when the latter is directly acja-
cent to the crossing to indicate such location..

It will be noted that while in the four-rail

system the opposing train furnishes the cur-
rent to give the head-end, rear-end, and cross-
1ng signals in the three-rail system the oppos-

1ng train gives the crossing-signal and the

simple train-signal from one block to the first
or second block.ahead. The other signals are

energized by the dynamo on the engine that
recelves the signal.
each a lamp that is lighted when the annuncia-

The annunciators have

tor is dropped, and there is a bell common to

all of the annunciators which is sounded at the

same time. Those annunciators that are op-

erated from the dynamos on the engine shunt
the current from the dynamo thlou':rh their
lamps when the annunciators are _dmpped

while the other twoannunciators close the cir-

cuit of the dynamo through a different lamp.

At 390 in Fig. 7 1s shown a wagon -road
crossing where there 1s a danger-lamp 391
the terminals of which are connected to the

track-rail and conductor-rail, respectively, by

wwes 392 and 393, so that so long as an en-
oine 1s in that block the lamp. Wl” be lighted
tmm the engine-dynamo.

vention embodied in a system in whieh there
are no supplemental 'rails

Reverting to Fig. 2
be noted Lhat the ‘SWIBGh stand 394, Whlch 1S
rotated when the switch-rod is %hlfted car-

‘ries a lantern-box 896, in which are dI‘%pO‘-}ed
The box 396

two electric lamps 397 and 398.
has two of 1ts opposite sides red and the other
two sides clear, which show, respectively,
when the switeh is opened and closed. The
terminals of lamp 397 are connected by wires

399 and 400 with the track and conductor ratls

20 and 22, while the terminals of lamp 398 are
connected by wires 401 and 402 with the con-
ductor and track rails 23 and 21.

At 403 1s shown a wagon-crossing, adjacent
to which 1s a signal-lamp 404, one terminal of

which 1s connected with a contact-plate 405,
“disposed for engagement by the roller 53,

while the other terminal i1s connected with the
return conductor-rail 22, so that while the lo-

2 of the drawings, 1t will
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In Figs. 10 fmd 11
of the drawings there is shown the present in-
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comotive is traveling the length of the plate

405 the lamp will be illuminated.

The plate

405 may be of any desired length. At406is

shown a second wagon-crossing, adjacent to
which are two lamps 407 and 408.

connected to rails 20 and 22, so that one lamp
18 1lluminated as the train is traveling in one
direction, while the other lamp is illuminated

The ter-
‘minals of lamp 407 are connected to rails 21

“and 23, while the terminals of lamp 408 are

125

130




780,702

whlle the train is traveling in the other direc-
tion, the illumination continuing until the
train has left the block containing the I aﬂwav—
Crossing.

Refenmo now to the Figs. 10 and 11 of the
drawings, and more p‘LI’thLII&I‘]V to Kig. 10,
there 1s shown a system wherein no centml
or supplemental conductor-railsare employed.
In this system the track-rails are shown at
490 and 421. The engine in this instance 1s

provided with a dynamo 422, with switch-

AS
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plates 423 and 424, and with switch-levers 425
and 426, having contact-rollers 427 and 428.
All of the seoments of the switch-plate 423
a1e connected with a wire 429, which leads
from the negative terminal of the dynamo.
In order to detect the presence of a train in
the second block ahead, a palr of contact-
plates 430 and 431 are provided and are con-
nected with the rails 420 and 421 of said sec-
ond block ahead by means of wires 433 and
432, respectively. Anannunciator 4341s pro-
Vlded on the locomotive, and one terminal
thereof is connected by a wire 435 through a
lamp 486 and by wire 437 with the positive
terminal of the dynamo 422. The other ter-
minal of the annunciator is connected by a
wire 438 with the section A° of the switch-
plate 424. Plates 430 and 431 are disposed

for engagement by the rollers 428 and 427, re-

speetwelv, and are of such heights that the,y
will shift the levers 425 and 426 so that they
will rest upon the sections A°® of both switch-
plates. The circuit of the dynamo will then
be wire 437, lamp 436, wire 435, annunciator
434, wire 438, segment A°, lever 426, roller
498, plate 430, wire 432, rail 421, wheels and
axle of locomotive in the distant block, wire
433, plate 431, roller 427, lever 425, segment
A’ wire 429 to dynamo. The annunciator-

~drop 439 is then released and falling upon the

25

spring-plate 440 moves 1t Into engagement
with the contact- pomt 441, Wthh ldttel 1S
connected with wire 429, the spring - plate
being connected with wire 435. There is
then established a local circuit trom the dy-

‘namo through wire 437, lamp 436, wire 435,

spring-plate 440, contact-point 441, and wire
499 to dynamo. The lamp 436 will thus be
illuminated until the annunciator-drop is re-
turned. To indicate the presence of a train
in the first block ahead, an annunciator 442 is
provided, one terminal of which i1s connected
by wire 443 with segment C’ of the switch-
plate 424. The other terminal of the annun-
ciator 1s connected by wire 444 through lamp
445 and wires 446 and 437 with the positive
terminal of the dynamo 422. Contact-plates
447 and 448 are provided and are connected
with the rails 420 and 421, respectively, of
the first block ahead by wires 449 and 450.
These plates are engaged by the rollers 427
and 428 and serve to shift the contact-levers
to the segments C° of their respective con-
tact-plates.

The circuit from the dynamo 1s

1L

then through wires 437 and 446 to lamp 445,
wire 444, annunciator 442, wire 443, segment
C’* of plate 424, lever 426, roller 428, plate
447, wire 449, rail 490, axle and wheels of lo-
comotive, rail 421, wire 450, plate 448, roller
497 lever 495, segment & of plate 423, wire
499 to dynamo. The drop 451 falls onspring-
plate 452 and presses agalnst contact-point

453, so that the circuit of the dynamo 1s

shunted from a point between the lamp 445
and the annunciator 442 by means of wire
454, contact-plate 452, point 453, wire 456
to wire 420 and dynamo. The lamp 445 1s
thus illuminated until the annunciator-drop
is returned. Two contact-plates 460 and 461
are provided similar to the other contact-
plates, excepting that each one 1s divided into
two sections. The rollers 427 and 428 first
engage the foremost sections of the two plates
a,nd then the rear sections, respectively. The
front sections of the plates are connected by
wires 462 and 463 with the terminals of the
rail 420, while the rear sections are connected

by wires 464 and 645 with the terminals of the

rail 421. If the terminals of the dynamo are
connected with the front sections and the cir-
cuit is completed, it will indicate that the rail
4920 is intact, and if the circuit is completed

the rail 421 is intact. To indicate first the
complete circuit through the front sections
and then through the rear sections, an an-
nunciator 466 is provided one terminal of
which is connected by wire 467 to lamp 468
and then by wires 469, 446, and 437 to the
positive terminal of the dvmmo The other
terminal of the annunciator 1s connected by
wire 470 to the segment B’ of the switch-
plate 424 When the rollers run onto the
plates 460 and 461, they shift the levers to
the segments B’. The circuit of the dynamo
is then from its positive terminal through
wires 437, 446, and 469, lamp 468, wire 467
annunclator 466 wire. 470 seo*ment B’, front
end of plate 460 wire 462, rail 420, wire 463,

front end of pl.fmte 461, roller 497, Jever 495,

segment, B’ of plate 423 and wire 429 to dy—
namo. The annunciator-drop 471 then falls
onto the spring - finger 472 and presses it
against contact-point 473, which i1s connected

by wire 474 with annunciator 475, the oppo-

site terminal of which 1s connected by wire
476 with the wire 470 and thence to segment

B® of plate 424, the spring-finger 472 bemo
connected by wire 477 with the wire 467.

When the rollers move upon the second or
rear sections of the plates 460 and 461, the

current of the dynamo is then shunted around

. the annunciator 466 and through the annun-

ciator 475, which 1s of lower resistance. The
drop 478 then falls on spring-finger 479, which
is connected by wire 480 with the wire 474,
and said spring-finger 1s pressed against the
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contact-point 481, to which the wire 499 is

connected. The current from the dynamois
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then shunted aroind the atinuneciator 475, the
circult being then from the dynamo through

wire 437, 4[46 and 469 to lamp 468, wire 467,
wire 477 sprmﬂ*—ﬁnﬂ'er 472, point 473, wire

474, wire 480, sprmﬁ'-ﬁncrer 479, point 481,

and wire 429 to dynamo. If both the annun-
ciators drop, the track-rails are intact. This
test may also show a land-slide by arranging
the wires 463 and 465 at opposite sides of the
track on posts similar to the arrangement
shown between the posts 44 and 45 in Fiﬂ' 1:

also, either wire may include in its clrcult
a Spread-mil—'testing apparatus. The test,
as described; will show the danger also if
there be a washout or an open draw-bridge.

- It will be noted that this series of contact-
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the several signals may be given.

plates 1s arranged at the right-hand side near
the end of each block as the train leaves the
block, so that before entering the next block
It 1s some-
times desired to test the rails in a block after
the train has entered the block, as when ap-
proaching known dangerous places, and for
this purpose the wheels of the train must be
insulated from the ma,in-track rails the same
as 1f the train were in a different block. For
this purpose sections 481’ in opposite portions
of the track-rails are insulated from the re-

maining portions of the track-rails, and the

ends of the main rails at opposite sides of
these 1nsulated sections are bonded, as shown
at 482. When the locomotive is on these in-
dependent or disconnected rail-sections, the
tests of the rails may be made in the same
manner as 1f the locomotive were in the pre-
ceding block, as above described.

In Fig. 11 of the drawings there is shown
the wiring at a raillway-crossing where rails

420" and 421" cross the rails 420 and 4921.

A pair of contact-plates 482 and 483 are
placed at the right of the main trackway at
each side of the crossing-track as the locomo-
tive approaches the crossing, and other con-
tact-plates 482 and 483 are arranged to the
right of the crossing-track at each side of the
main track as the locomotive approaches the
main track. The contact-plates adjacent to

- the main track are connected with the rails of
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the crossing-track, and the contact-plates ad-
jacent to t"le crossing-track are connected to
the rails of the main track, so that if a train
1s on one track 1t will close the circuit between
the contact-plates adjacent to the other track,
sald circuit being closed through the wheels
and axles of the cars. When the rollers strike
the contact-plates 482 and 483, the switch-le-
vers are shifted onto the segments D of their
respective switch-plates, said segment of the
plate 424 being connected by a wire 484 with
one terminal of an annunciator 485, while the
opposite terminal is connected by a wire 486,
a lamp 487, and thence by wires 446 and 437
with the positive terminal of the dynamo 422,
the negative terminal of the dynamo being

780,702

connected, by means of the wire 429, with the 6 5

segment D’ of the plate 423. When the roll-
ers are on the contact-plates 482 and 483, they
will complete the circuit of the dynamo 422
through the annunciator 485 and lamp 487
over the circuit just traced if a trainisin the
block of the crossing railroad through which
the main tracks pass. Whentheannunciator is

energized,. its drop 488 falls upon the spring-

plate 489 and moves it against the contact 490,
which is connected by wire 491 with the wire
429, which leads to the negative terminal of
the dynamo. There isthen established a local
circuit to the dynamo through wires 437 and
446 to the lamp 487, wire 486, wire 492, plate
489, contact 490, and wires 491 and 429 to
dynamo. The wire 492 connects the contact-
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plate 489 with the wire 486 between the lamp .

and the annunciator. The lamp will then be
illominated until the annunciator-drop is
thrown up. If it 1s desired to send a stop-
signal to the moving train, as from a station,
a switch 493 may be employed and connected,
by meansotf wires 494 and 495, with the track-
rails, so that when the switeh 1s closed the
rails will be electrically connected. The same
signal will then be sent to the locomotive as
1f a train were 1n the block. |
Under-some conditions it may be preferred

to energize the track-rails from a stationary

source of electricity instead of from a source
on the train, and for such a purpose batteries
497 are shown in Fig. 12 of the drawings con-
nected in signal-circuits similar to those shown
in Kig. 10 and in Fig. 11. |
The same test that determinesan open draw-

bridge, a disabled bridge, the spread rails,

landslides, and washout will give the same in-
dication it there is a broken or misplaced rail,

or it the return-rail is broken, or if the cir-

cuit 1s Interrupted from any other cause.
Furthermore, the wire upon the bridge will
comprme at mtervals fusible sections, so that
in the event of the bridge catching fire the
circult will be broken.

As shown 1n Fig. 7, lamps 550 may be ar-
ranged along the station-platform with their
terminals connected to the track-rail and the

conductor-rail, respectively, so that when the .
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train reaches the station it will supply the -

current to the lamps to light them.
In Fig. 9 there is shown an apparatus for

I1

closing a circuit when the rails are spread. -

In this figure, 551 and 552 represent the track-
rails mounted upon a tie 553. A plate 554
has fingers 555 engaged beneath the rail 552
to hold the plate thereto, the plate being held
to the tie by a spike 556, passed throuﬂ'h

slot 557, which permits of movement of the
plate with the rail if the latter moves toward
the end of the tie.
fingers 559 engaged beneath the rail 551 and
1s secured to the tie by a spike 560, engaged
through a slot 561, and which also permits of

A second plate 558 hasits

12
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movement of the plate longitudinally of the
tie. The head 562 of a pin lies within the
opening 563 at the inner end of the plate 558
in position to engage the contact-fingers 564
when moved in the direction of the rail 552,
and this pin is connected to the plate 554 by
the spring 565, so that 1f either rail moves
laterally in the direction of the adjacent end
of the tie the head 562 will come in contact
with the fingers 564 and close the circuit be-
tween the rails. A guide 566 upon the tie
holds the headed pin agalnst displacement and
consequent accldental engagement with the
contact-tingers. -

It will be understood that a pairof contact-
trolleys may be arranged at each side of the
locomotive, one for use when running for-
ward and the other when running backward,
and that any suitable means may be used for
raising every set out of active position.

In the arrangement shown in Fig. 10 of the

drawings the bell and bell-circuit in the cab -

are the same as that previously described.

- It will be noted that when the rails spread
the electrical relation of the contact- plates
corresponding to the rails is changed—that
is, whereas when the rails are in their normal
positions the corresponding contact - plates
are electrically connected said plates are elec-
trically disconnected when the relative posi-
tions of the rails are changed, and hence the
means for breaking the electric ecircuit be-
tween the contact-plates may be termed
“means for changing the electrical relation

of sald plates.” - The structure shown in Fig.

9 of the drawings serves to close a circuit

when the rails spread, and hence any means

which either closes a circuit between the con-
tact-plates or breaksa circuit previously used
between the contact-plates has means for al-
tering the electrical relation of the contact-
plates. |

What is claimed 15—

1. Inaraillway signal system. the combina-
tion with pairs of contact-plates disposed ad-
jacent to the railway and having different ele-
vations corresponding to the different signals
to be transmitted, of a series of electrically-
operated indicating mechanisms mounted
upon a vehicle adapted to traverse the rail-

~way, a source of electricity, a palr of contact
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devices disposed for contact with the pairs of
contact - plates successively and movable to
different degrees by the plates of different
helights, and means operable by movement of
said contact devices for bringing the different

indicating mechanisms and the source of elec-

tricity into circuit with the corresponding
contact-plates. | |

9. In arailway signal system, the combina-
tion with pairs of contact-plates disposed ad-
jacent to the railway and having different ele-
vations corresponding to the different signals
to be transmitted, of a series of electrically-

!

1.3

operated indicating mechanisms mounted
upon a vehicle adapted to traverse the railway
and each including a lamp, a source of elec-
tricity, a pair of contact devices disposed for
contact with the pairs of contact-plates succes-
sively and movable to different degrees by the
plates of different heights, means operable by

‘movement of said contact devices for bring-

ing the different indicating mechanisms and
the source of electricity into circuit with the
corresponding contact-plates, and means ac-
tuated by operation of each indicating mech-
anism for closing the circuit of the source of
electricity through the corresponding lamp.

‘3. Inaraillway signal system, the combina-
tion with a pair of contact-plates disposed ad-
jacent to the ratlway and each including cor-
responding insulated sections, one correspond-
ing pair of sections of the contact-plates be-
ing electrically connected with the ends of one
rail of a block and the other corresponding
sections of the contact-plates béing connected
with the ends of the other rail of the block, of
a vehicle disposed to traverse the railway and
having contact devices disposed to engage the
corresponding sections of the contact-plates
simultaneously, a source of electricity on the
vehicle, an electrically-operated signal device
for each of the rails, means for connecting one
of said signal devices and the source of elec-
tricity in circuit with the contact devices when
the latter engage the first corresponding sec-
tions of the contact-plates and means actuated
by operation of the last-named signal device

for connecting the second signal device and

the source of electricity in circuit with said
contact devices when the latter engage the sec-
ond sections of the contact-plates.

4. Tn a railway signal system, the combina-
tion with pairs of contact-plates disposed ad-
jacent to the rallway, of a series of electric-
ally-operated indicating mechanisms mounted
upon a vehicle adapted to traverse the rail-
way, a source of electricity, a pair of contact
devices disposed for contact with the pairs of
contact-plates successively, means for bring-
ing the contact devices into electrical connec-
tion with the indicating mechanisms corre-
sponding to the contact-plates in action, and
a lamp connected between the contact-plates
of each palr. |

5. In a railway signal system, the combina-
tion with contact-plates, an electrically-oper-
ated. indicating mechanism mounted upon a
vehicle adapted to traverse the railway, means
in electrical connection with the indicating
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mechanism for engaging the contact-plates, a -

source of electricity in circuit with said means,

“and a lamp connected between the contact-

plates. | .
6. Ina railway signal system, the combina-

125

tion with a trackway including track-rails and

a conductor-rail, of a vehicle disposed upon
the track-rails, means carried by the vehicle
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for engaging the conductor-rail, a source of
electrlclty carried by the vehicle and connect-
ed between said contact devices and a wheel
of the vehicle, and a signal-lamp at the side
of the trackway in circuit between the con-
ductor-rail and a track-rail.

7. Inarailway signal system, the combina-
tion with track-rails and a conductor-rail, of
a contact-plate, a signal-lamp connected be-

' tween the contact-plate and the conductor-

rail, a source of electricity, and a vehicle
adapted to traverse the track-rails and having
means for connecting said source of electric-
1ty 1n circuit between the conductor-rail and
the contact-plate.

8. Inarailway signal system, the combina-

- tion with a trackway including track-rails and
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conductor-rails, of a vehicle having support-
Ing-wheels engaging the track-rails and con-
tact devices engaging the conductor - rails,
contact-plates at each side of the trackway
electrically connected with corresponding sec-
tions of the track-rails, an electrical indicat-
1Ing mechanism upon the vehicle, a source of
electricity and means for connecting sald
source of electricity and indicating mechan-
1sm between either track-rail and the corre-
sponding conductor-rail corresponding to the
direction of movement of the vehicle.

9. Inarailway signal system, the combina-
tion with track- ra,llq ot a vehicle disposed to
run thereon, an electucally-opemted indicat-
ing mechanism upon the vehicle, contact-
plates at the side of the track, a source of elec-
tricity, means for connecting said contact-
plates in circuit with the source of electricity
and the indicating mechanism, and means in
circuit between said contact-plates and con-
nected with the track-rails for changing the
electrical relation of said contact-plates when
the relative positions of the track -sections
are changed.

10. In a rallway signal syetem the combi-
nation with track- rall% of contact-plates ar-
ranged at one side ther eof, a wire supported
at the side of the track- I‘EL]]S and extending
longitudinally thereof and adapted to be

- broken when struck, said wire being in cir-
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cult between contact-plates, a vehicle disposed
to travel upon the track-rails, means carried
by the vehicle for engaging the contact-plates,
and means upon the vehicle in circuit with
sald engaging means for indicating a rupture
of the circuit between the eont%ct plates.

11. In a railway signal system, the combi-
nation with intersecting trackways, of con-
tact-plates at the side of eack trackway at each
side of the intersecting trackway, each set of
contact-plates being in circuit between the
rails of the crossing trackway, a vehicle adapt-
ed torun upon the track-rails, contacting de-
vices carried by the vehicle for engagement

with each set of contact-plates individuwally, .
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an electrical indicating mechanism upon the

vehicle in circuit with said contact devices and

a source of electricity for said ecircuit.

12 In an electric signal system, the combi-
nation with a trackway including track-rails
and conductor-rails, of a vehicle adapted to
traverse the traclk-rails, contact devices car-
ried by the vehicle and disposed to engage the
conductor-rails, a source of electricity upon
the vehicle, a lamp upon the vehicle, and a
switch constructed and arranged to connect
the source of electricity and the lamp inter-
changeably 1n circuit between said contact
devices and a wheel of the vehicle.

13. In a railway signal system, the combi-
nation with track-rails divided into blocks,

-each opposite rail-section insulated from the
remaining portions of the block and said re- -

malning portion of each rail of each block
having its sections electrically connected, con-
tact-plates electrically connected respectively
with said electrically-connected sections of the
rails, and a vehicle adapted to traverse the
rails, an electrically-operating indicating ap-
paratus carried by the vehicle and contact de-
vices carried by the vehicle in circult with

sald indicating apparatus and disposed to en-

cgage the contact-plates respectively when the
vehicle 1s upon said insulated rail-sections.
14. In a railway signal system, the combi-
nation with a trackway, including main rails
and switch-rails, the latter including sections
adjacent to the main rails that are insulated

from the remalning sections, contact-plates

adjacent to the main track at a point distant
from the switch and connected in circuit re-
spectively with said insulated sections of the
switch-rails, and a vehicle adapted to traverse
the rails, said vehicle having an electrically-
operafing indicating mechanism and connect-
ed contact devices disposed to engage the con-
tac:t—plates and connect said indicating mech-
anism in circuit between said msulated sec-
tions of the switch-rails.

15. In asignal system, an mdlcatmcr mech-
anism comprising a signal, a source of elec-
tricity, an electrica]ly—opera,ted circuit-closer
connected between the signal and source of
electricity for energization by the latter, con-
tact devices in circult with the source of elec-
tricity and the lamp, a shunt around the con-
tact devices and the circuit-closer and includ-
1ng the signal and the source of electricity and
arranged to be closed by the circuit-closer and
a local circuit arranged to be closed by said
circuit-closer, the local circuit including a sup-
plemental signal and a source of electricity.

In testimony whereof I affix my sio'nature in
presence of two witnesses.

EDWIN JOHNSON ADA\’Ib

Witnesses:

B. R. Mason,
JNo. C. LEES.
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