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do all whom it may concern:

Be it known that I, BRu~xo OrTo W AGNER,
at present residing in the city of El Paso, in
the county of El Paso and State of Texas,
have invented certain new and useful Im-
provements in Systems of Electrical Signal-
ing and Switch-Setting for Railroads, of
which the following is a specification.

My invention relates to certain new and
useful improvements in electric signaling and
switch-setting systems for railroads; and inits
generic nature my invention seeks to provide
a system of this character of a simple and
positively-operating kind in which means are
provided for opening and closing rail-switches,

- which means are always under the control of

25

the operator, and means for informing said
operator automatically by a visible signal at

- his station when the switch has reached its
20 '

required position. | ,-
T'he complete system also includes means

for OFerating a semaphore-blade or ““dwarf

signal’’

proaching train in a visible manner, of the

position of the switch and at the same time

- return the signal to the station to inform the
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remedied.

operator that the respective track-signal is

clear. | -
My complete system also includes the use |

of electric lights in place of oil-lanterns for
track signaling during the night and means

forinstantaneously and automatically report-

ing to the operator’s station when the light has

been extinguished. :
- Again, the system includes means for heat-.

ing the rail-switches electrically in winter to
prevent them from becoming inoperative and
clogged by snow and ice and means for allow-

ing the operator or inspector to have a super-

visory insight into the working conditions of -
the entire system at any time to keep him

posted on eventual interruptions of the cir-
cuits, inform him of short circuits, leakages,

and defects in the apparatus, &c.tin order

that the faults may be quickly discovered and

In its more detailed nature my present in-

vention includes a source of direct current, a.

system of six wire lines, and embodies, first,
an electromagnetic apparatusfor shifting the

rail-switch in both directions, keys or circuit-

closers in mechanical connection therewith to
form branch circuits at predetermined times

to effect indicating-signals at the operator’s
station; '

ratus for operating track-si gnals,which appa-

S0 as to inform the engineer of an ap-

-eratin

second, an electrbmechanical appa-

| rdtus 1s 1n direct electrical connection with

the rail-switch-shifting apparatus, so that
both work together, keys or circuit - closers
combined with said track, and signaling ap-
paratus to. operate visible signals at the sta-
tion to correspond with the home signals be-
fore mentioned ; third, an electric signal-lamp

for night service forming a part of the sema-
phore (track-signal) and being covered by a

transparent colored disk when. the sema-
phore-blade is in its danger position, a suit-
able compensating resistance being provided
to take the place of said lamp during the day-
time and arranged to be cut out of circuit while
the lamp is burning; fourth, an electric lamp

be

held in a lantern near the track-signal, which .

18 so arranged that it will be lighted up dur-
ing the time the main signals are ‘being
changed; fifth, electric heating-boxes con-

nected 1n the field-circuit of the rail switch

and track apparatus and located under those

parts of the rail-switch which are to be pro-

tected against snow, frost, and ice; sixth, in-
dicating devices for indicating signals in the
station and other indicating devices arranged
in combination with a measuring instrument
for testing the system as t6 its working condi-
tions and its efficiency.. -

In its more detailed nature my mvention
includes certain novel combinations of parts
forming a complete electric signaling and
switch-setting system, all of which will be
hirst described in detail and then spectfically
pointed out in the appended claims, reference
biﬁﬂ{“ had to theaccompanying drawings,in
which— . -

Figure 1 is a plan of the switch portion of
the railroad-tracks and its immediate COOP-
parts. Iig. 2 is a part section and
part elevation taken on the line 1 1 of Fig. 1.
Fg. 3 is a diagrammatic view of my complete

system. Iig. 4 is a detail longitudinal sec-
tion of the rail-switch-setting apparatus, the

parts 47* and 47" being omitted. Fig. 5 is a
section taken on the line Y Y of Fig. 4, taken
in the direction of the arrow. Fig. 6 1s a de-
tail view hereinafter specifically referred to.

Fig. 7 is a cross-section taken on the line X X

of Hig. 6, taken in the direction of the arrow.
Fig. 8 is a detail view of the testing instru-
ment shown in Fig. 3. Fig. 9 is a cross-sec-
the direction of the arrow. | |
Referring now to the accompanying draw-
ings, in which like characters of reference

tion on the line W W of Fig. 8 and taken in
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. designate like parts in all the figures, I desig-
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nates the main track, whiclh is connected
with the side track 11 by a switeh, as clearly
shown mn Iigs. 1 and 2 of the drawings, by

reference to which it will Le ceen {hat the |

switch-points 1 2 are pivoted at 18 29 re-
spectively, to steel plates 17 2% respectively,
upon which they rest.  The switeh-points |
2 are connected Lo move in unison by the rod

-a

or-bar 6, which rod 6 13 also connected with

the rod 38 of the electromagneiic switch-set-
ung apparatus mclosed 1 the housing 5,

whicht will be more fully referred to later.
As conditions may require, a pit 7* may be
provided to receive the switeh-point-con-

necting rod and the switch-setting mechan-

1st; but when this is the case a suitable off-
take 7 eonnects with the pit’ 74 to draw off
any water which may acenmulate in the pit.
Disposed below the base-plates ¥ 20 hre
electric henters 117 148 respectivelv, which
are preferably secured directly to the hase-
plates and have their other or free surfaces
covered by a suitable material of poor heat-
conducting properiies in ovder that the heat
generatec by the heaters may be directiv ap-
piied to the rail-points without unnecessary
waste. o
The semaphore-blade ruechanism is pref-
erably inclosed in a metallic casing 8, while
the night-signal 16 is placed in = supplemen-
tal casimg 9, adjoining the casing 8, and form-
ing, as 1t were, an integral struciure there-
with. Both casings 8 and 9 are mounted ag
an Integial structure on the top of a suitable
pole 10 when the semaphore form of sienal is
used. -
When my invention is used in connection
with dwarf signals of the ordinary type, in
which the signal comprises two plates of dif-
ferent colors mounted axially on a short ver-
tical shait and at right angles to each other,
80 as to rotate with the shaft through an an-
gle of ninety degrees, and in which a lantern
of rectangular shape having different-colored
windows is secured at the junction of said
plates, so that when turned into its locked
position 1t will throw a corresponding and
steady color-signal in the distance, the con-
struction 1s substantially the same as for the
semaphore mechanism.  The operuting mech-
antsm of the dwarl signal is pluced in a
weatherproof housing similar to that of the
semaphore, as described. .
When the switch-blades are in the position
shown in Fig..1, so that a train approaching
from K in the direction of 1. will be switched
over to the siding Ii, the semaphore-blade is
heid horizontally, as shown in Fig, 2, s0 as to
indicate to trains approaching

been set for the siding and that there is dan-
ger for a train to approach further, :
~Reterring now more particularly 1o F 17, 3
of the drawings, which designates diagraim-
matically the complete arrangement of Ly

-
"I-

| | from L to-
'ward the direction of K thit the switeh Ras

i
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improved system, it will be seen that the por-
tion indicated below the parullel horizontal

dot-and-dash lines constitutes the portion of

1

my inproved apparatus within the opera-

tor’s station, which comprises the switeh-in-
dicator A the signal-indicator B, the circuit-
closing switel 5, the reversing circuit-closing
switeh I, the current-indicating sinmeter 13,
together with the eleetrical convections he-
tween each of said parts and their electrical
conunections to the line-wires. The line-
wires, six in number, which connect the op-
erator’s stavlon with the track apparatus, are
designated by the relerence- lotters M/, M2
MO MM and MO and these wires may be
run either as air-ines or they ay he com-
bined mto one or more cables o1 run under-
ground.  For convenience of . eseription |
shall first deseribe the genera! -onstruction
and arrangement of apparatu- o the opera-
tor’s station. The track-ind: «{or A com-
prises # soft-ivon horseshoe-:-aonet 19, be-
tween the legs of which, on « pivot 21, the
armature 23 1s mounted.,  The armature 23
s provided with an indicating-nointer 25 to
codperate with a suitable dial-plate upon
which suitable indicating characters are
formed-—ior instance, the characiers “ I and
C1-—to indicate that track 1 is clear or
that siding 1lis open. 19 and 19° designate
the cotls of the magnet 19, one of which, 192,
is connected with the line-wive M and to the
contact-poinis 1 and {7 of the reversing-
switeh F, while the other, 10° is conndeted
to the Ime-wire M and 1o the contact-points
77 and f* ol the switeh W, The sienal-indi-
cator Bisof similar construction to the teacl-
mdicator A and comprises generallv asoft-iron

[ ]
"l""l
A

horseshoe-magnet, 20, provided with separute

coils 20* and 20 the cotl 20 helng connected
with the line-wire M’ and the coil 20° beine
connected to the line-wire M® while both
colls 20* and 206® ave also connected with the
contact-pomnt ¢ of the switeh K. The magp-
net 20 is mounted on its panel in a vertical
position, similarly to magnet 19 of the indi-

‘ cen the lees of the
magnet 20 I suspend, on a pivot 22,
ture 24, which i its normal position is held
equidistant from the pole-pieces of the nig-
net 20 and 1s provided with an indieator-
pomter 26 to codperate with a suitable dial
upon which suitable indicating characters
are formed—uas, for instance, “ C and “ 1) . .
to designate ** elear” and “danger,” respoece-
tively. The indicator B not only indicates
the positiorf of the signals but also indica{es
defects in.the line. The mdicator A not
only Indicates the position of the track-
switch, but also’defects in its respective line,
as will be more {ully understood hereinafter.
The switch F 1s in the nature of a double-
throw reversing-switch, and it has its knife-
contacts 7*-and 7* connected with the line-

| wires M? and M", respectively. The contaet-

AN arid-
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point e of the switch E and the con'ta,ct—point

J° of the switch F are both connected with
the Jime-wire M® through a cut-out switch 12,

as shown, and the contact-point e’ of the
switch I connects, through the ammeter 13,
to the line-wire M®. 'The contact-points ¢ ¢®
of  the switch E connect, through safety-

- fuses 14and 15, respectively,with the negative

10

and positive bus-bars; (not shown,) respec-
tively, of the power-station. ., - =

, The.atometer 13 (shown in detail in Figs. 8

- and 9) comprises a casing in which the amme-

15

- cating devices, (shown in detail i Figs. 8 and.
'9,) by reference to which it will be seen that

. 'ter—()ﬁemting mechanism i1s mounted, all of
- whie

ch parts may be of any approved con-
struction, with the exception that I provide
the ammeter 13 with a few adjustable indi-

- on the cover-plate 104 ars fastened, by means

20

25

of screws 110 and milled nuts 111, three hands
-105, 106, and 107, each one being concentric-

ally mounted with respect to the spindle of
the pointer 112 and each being capable of be-
ing turned on the screw 110 with sufficient
clearness above such pointer and the scale
104* of the instrument. To each

106, and 107 is fastened a stud having a head

30

35

109% and a screw-shank 109 to receive the

mill-nut 108, and the said studs 109 are slid-

able in the curved slot 104f in the cover-plate

104, thereby. allowing adjustment of the

hands to any desired position. The ends of

‘the hands 105, 106, and 107 are squared and
- provided with small scales 1052, 106*, and
107* to measure deflections of the

_ pointer
112 from the adjusted position of the hands.

~ A cover 113 may be placed over the slot 104 ¢

4o

| ings) comprises a stationary magnetic field

- across the ine-wires M3 and Ms.

*

50

55

6o

and secured to the top, at 104¢ and 104¢, by
small screws or otherwise to prevent entry of
dust and dirt into the ammeter-casing.

The rail-switch-setting apparatus (desig-
nated generally by G in Fig. 3 of the draw-

energized by a pair of field-magnet coils 272
27°; connected in series with each other and
Mounted to
reciprocate between the coils 272 27° is an ar-

mature 28, provided with a pair of energizing-

coils 31% 31°, connected in series with one an-

other, and one, 31%, connects, through a flexi-
blé conductor 319, to the main-line ‘wire M?,
while the other coil, 312, hag“its free terminal -
~conductor 31¢ connected in series with the ar-

mature-coll 55° of the semaphore-operating

mechanism, hereinafter again referred to, to

the line-wire M*. . The armature-coils 312 31°

are wound In opposite directions to each

other, so as to produce like magnetic poles at
the opposite ends of the armature 29.- '

47* 47° designate circuit-closers operated i’
by the movement of the armature 29, and |

~ these circuit-closers 472 47° are normially held

65

open by counterweights or springs, as shown
in Kig. 3_of the drawings. One termina} of
each circuit-closer 47* 47° is connected to-

hand 105,

l‘

-mature.

gether and to the cross-wire which connects
the field-coils 272 27® together by a wire 812,
in which a resistance 81 1s joined. The other

“terminal of the circuit-closer 472 is connected

to the line-wire M*, while the other terminal
of the circuit-closer 47° connects with the
line-wire M®, as shown. FEach circuit-closer
47* and 47 is preferably constructed upon
the principle of an angular lever with a ful-
crum at 1ts center, its vertical arm being en-
gaged by the armature 29 and pushed back to
cause 1ts horizontal arm to make contact
with afixed terminal to close the circuit.

In 1ts general features the switch-setting
mechanism comprises a housing 5, in which
the magnets 27* 27° are immovably mounted
on cores 5' and 5%, which are bored out to

8

70

75

8o .

form bearings for the axial rod 101 of the ar-

mature 29, which armature 29 carries th
coils 312 31, hereinbefore referred to.

38 designates a rod reciprocatingly mount-

ed in bearings 5' 5% of the casing 5, which is
joined with the armature 29 by an arm 29¢
and screw 102 and which connects with the

switch-rod 6 through a coupling 46, as shown.

Fulerumed to a bracket 5" on a pivoi 44 is

‘a bracket 13, having bearing to receive a slid-

ing rod 42, which rod 42 is provided with a

collar 42%, between which and one of the

bearings of the bracket 43 the coil-spring 45
1s held. The rod 42 is pivoted at 103 to the
rod 38. The members 42 and 43 and their

‘connection with the rod 38 and casing-top 5°

serve as a toggle-spring attachment for lock-
ing the switch-points to their final position
when they have been set. . -~

The rail-heaters 112 11® are preferably con-

nected in- series in the main-line wire M? be--

tween the switch-setting apparatus G and
the line-wire M2, ) o
The semaphore mechanism H comprises a

9¢.

95

100

1035

rotatable iron armature 552 of the Sieniens

shuttle type, upon which the armature-coil
55° 1s wound. The armature 55* is secured
- to the semaphore-shaft, which is journaled in

I1IO

the front and rear walls of the housing 8 and .-

of the Sem&phgr@are attached. |

53% and 53° designate a pair of stationary
field-magnet. coils for .codperating with the
armature 55, and these coils are connected

to which the signaling-arm 3 and tail-plate 3+

-in series to produce north and south polarity

(designated by N and S, respectively) on op-
posite sides of the armature 55* tg codperate
with the magnetic poles 2 and y of the said ar-

in series with cne another snd across the line-

coils 27* and 27% of the Switcl:-setting mech-
amism G. g '

682 68b*d*esi%nate a pair of circuit closers
or keys similarly constructed to those 472 47% -
-before mentioned, and the lever or movable

contact portion of each circuit-closer 682 68b

18 electrically connected together by a wire

115

120

The coils 53* aud 53° are connected

‘wires M? and M® and in multipie with the field-

125

130
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83, which conneels with a twe-hranch switeh
I7, one contact 17* of which connects,
through a signaling-lamp 16, with the line-
wire M2 while the other contact 17Y of the
snap-switeh 17 connects, throueh a resist-
ance-coil 18, to the line-wire M®  The cir-
curt-closers 65* and 68" are normally held
open by springs or other equivalent devices.
531 designates o lever fastened to but insu-
lated from the armature 55% which when the
semaphore-blade-inoving armature reaches
the hinit of its movement engaves one or the
other of the movable contact or lever por-
tivns of the cirenit-closers 682 6S8» {0 cause it
to close the careurt.
The fixed contdets of the circuit-closer 68%
15 joined to the lne-wire M, while the fixed
contact of thie other clreuit-closer 68 is ¢on-
nected to the lme-wire M2
Lo hmit the andle of movement of the
seriephore-blade and Joel it to its final pogi-
ton to prevens it from fwrning backward
when current 1s cut off from the apparatus, 1
provide & toggle-spring attachiment {or the
armature 55, which is connected In the man-
10y *hown i detsil i Figs, G and 7, by refer-
enee to wiiceh it will be seen a short lever 652
15 dxediy secured to the armature-shaft 56
and engsoes with 2 bolt 63° of the swingine
braclet 3. AMounted for lon cittdinal move-
el i
,

ment mbearing nortions of the bracket 63 is
. i

) i " . ‘.-_' ) _!'F:‘ .y _.l . . o e Ty ‘,_| = ) I, -
@ rod 62, which carries a collar 62Y. bhetween

which and one of the brackeis a coi -sneing
G4 18 mounied. 840 desiznetes o rubber
washiey between the collar 620 and the other
bearug member of the brackel 63 for the
usual purposes. The lever 62 i folerumed
on a stud 61, seeured to the pole-piece 8 of
the field-miagnet core of the coti 532, Owing

I

to continuous pressure of the spring 64 and

the general arrangement of the toggle de-
vices. the tendeney thereof will be to take an
angular position to the vertical conter ne of
the apparatus, (see Fig. 6,) thereby loeking
armature 2% and the signal-blade 3 to their
hinal position, the ring 64* seyving as a buffer
to weaken the impact of the mechanism and
to linut the spring movement of the sema-
phore-blade. -

The snap-switeh 17 is preferably mounted
at any convenient place on the signal pole 10,
so that the same may be operated to cut out
the lamp 16 and cut in the resistance 18, or
vice versa, as conditions may require, it heing
understood that the ohmic resistance of the
lamp 16 and that of the resistance 18 must be
the same.  The lamp 16 and resistance 18
are disposed within the casing 9, as before
mention .d. o

When the armature 55° is in motion,; the

keys 68 68¥ wre hoth set free and the circuit |

containmg the lamp 16 is thereby opened.
A protraction in this period or & failing of the

contact - making devices would allow the |

! gl 3 g
S5

—— ey m w—

o

[ —

E

63 lamp 16 to remam cut out, and thereby cause |

818,133

severe accidents to happen. To overcome

this, T provide a second lamp 71, which is in-

closed m a colored lantern 4 of the scria-
phore-casing, which lamp 71 T connect aeross
the terminals of the armature-coil 55 and in
parallel with the armature-coil 55?7, the lamp
71 being rated at a voltage equal to the dif-
terence of potential at the terminals of the
armature-coil 55°. A small resistance or re-
actance coil 82, connected in series with the
lamp 71, serves to compensate the excessive
voltage and flow of current at the momentof
closing the armature-circuit, so as to protect
the said-lamp from injury-—as, for example,
supposing the semaphore-blade to be in an
mclmed position (see Fig. 2) and the switch

12 closed, so that the stationary field-coils

27 277 of the switch apparatus G and those
53" of the semaphore mechanism H are
excited, the armature 53 of the semaphore

nechanmsm being in such a position with re-

30

spect to the fleld-coils 53* 530 that the. maxi- -

mum number of Iines of force are traversing

- the said armature i the direction of 53" “y

5. Now when the lever of the reversini-
switeh I s thrown onto contacts £ £ the ar-
mature of the rail-switeh-setting apparatus
noves from right to lert and the senfaphore-
blade from its position 3% to 3. Lookmgifie-
ward the pole ¥ of the armature 552 the cu-

rent waal fow clockwise i wire turns of cuil
and produce a magnetic flux in the dirpe-

S4°
tion # to 2 in the iron body of the armature,
which flux, because it is opposite to the flux
of the coils 53* 53%) causes the armature Lo
rotate counter - clockwise.  Deereasing the

»

magnetie field results in exelting an electro-

motive foree which causes a clockwise cup-
reitt to fiow in the coil-windings when looking
i the direction of the magnetic flux through
the armature, and thereby increases the elee-
trical potential at the terminal
ture 55°. - At the moment of closing the ciy-
cuit by the switeh I the lamp takes the elec-
trical pressure at the armature - terminals,
which will be equal to the drop in voltage In
the armature-coil. (due to its mternal rosist-

. ance) plus the induetive electromotive force,

Whose strength depends. on the number of
wire turns, which weaken the active field of
the miagnetic eireuit and the time in which

the change is brought about.  (The coils of

the armature 29 of the switch-setting appa-
ratus G will cause no inductive reaction: in
the armmture, as said coils are wourid m oppo-
site directions to each other.) BT
Supposing the number of turns in the ar-

mature-coil to equal eight hundred, the num-
~ | ber of lines of foree produced in this ¢oil (by a

working current of 4.4 amperesin this branch)

10 equfi forty thousand centiineter gram sec-
ond units, the time of changing the flux by

this amount assumed to be one-lifteenth of
a second, copper resistancesof armature - coil
to amount to nime ohums, then the effective

in the arma-.

110

115

125
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voltage at the lamp-terminals at the moment
the armature-circu’t is closed will be 44.4

- volts. In this case an incandescent lamp

rated at forty volts would be used, (because

39.6 volts is the electrical pressure at the ar-

mature-terminals after the inductive-action
of the cous has ceased,) and in view of the

~ fact that excessive voltage shortens the life

e

5

20

30

of a lamp, varticularly when the lamp is cut
1 and out inany times a day, a small react-.

ance-coil 82 is conrected in circuit with the

lamp 7' to absorb the eléven per cent. of ex-

cessive voltage at the moment of closing the
armature-circu.t. .-

Having thus generally described the ecir-

cults and operative arrangement of the parts
constituting my complete system, I shall
now proceed to explain in detail the consecu-
tive steps of operation thereof. | !

Operation: Assume that a night-train -is
expected to come over track L. in the direc-
tion from L to K and the position of the rail-
switch and semaphore-blade being as shown
in Figs.1and 2. As the track! is still broken
by the switch-points 1 and 2, (being set to di-
rect a train into the siding,) the signal-arm 3
of the semaphore stands in a horizontal posi-
tion and the colored -glass disk in the tail-

plate 3%, which plate is in conjunction with
the signaling-arm 3, covers the rear opening

in the casing 9,thereby throwing a colored-
light signal in the direction toward L to warn

~ the engineer of an approaching train that

35

40

there is danger. " The armature 29 of the

switch-setting apparatus (i is now in the po-.

sition shown in Fig. 3, whereby the circuit-

closer 47 1s closing a branch circuit from the
double-pole-reversing switch F, through the
“coil 192, the line-wire M*, the resistance 81,
the wire 812, the field-coil 27, and the main-

line return-wire M®. At the same time an
additional current from switch Fi'passes

| through' the coil 192 of the indicator A and

45

50

65

line-wire M* to the terminal block of the sem-
aphore-armature, where 1t is spht into two
branches, one part of the current passing
through the armature-windings §5°, the other

part passing through the lgmp 71 and re-

sistance-coll 82, so that the sum of both cur-

rents will ‘flow through wire M*, the arma-
ture-cotls 31* 31" of the switch-settihg appa-
ratus, the line-wire M5, the coil 19° 6f the in-

dicator A, the other pole 7/ of the reversing-

switch I, to the main return-wire M®. It is
obvious that under these conditions the coil
19%1s producing a stronger magnetic pull to- |

ward the armature 23 than the coil 19°, and
therefore the armature 23 is moved into the
position shown in Fig. 3 to direct its pointer
25 over the indicating member “II’ to signify
that the side track 11 is free for passage while
the main track I 1s broken. Another cur-
rent 1s passing at the same time through the

- main wire M® and the electrical heaters 11®
11 to a main terminal plate inside of the

in

‘19, which lies above the dial-letter <“1.”

o

housing 5 of the switch-setting apparatus G,

where 1t is divided into two branch circuits,

one portion of the current passing through
the field-coils 272 27" and the other portion

through the line-wire M** to the semaphore
apparatus in the semaphore-housing 8, where

tion passmg through the lamp 16 to the con-
tact 17* and across the switch 17, through

-wire 83, to the circuit-closer 68¢, which bein

closed permits the current to flow throug

line-wire M? and coil 20 of the indicator B to
contact ¢ of the switch K across the switch-
blade to contact ¢* and through fuse 14 to the

negative bus-bar of the power-station. An-

70"

-the current again divides as follows, one por-

75

30

other -Porti{m of the current passes through

“the field-coils 53" 53% of the semaphore-oper-

ating mechanism to the line-wire M® and

through the line-wire M® and switch E to the

negative bus-bar of the power-station.

en, however, the switch 17 is turned to

close with the contact 17°, the portion of the

current which was flowing through lamp 16 -

~will then flow through resistance 18, and the

lamp 16 will be cut out. . As the current flows
through the coil 20° the armature 24 will be

attracted toward the right until its indicator

26 points to the dial-letter “D” to indicate
that the semaphore-blade is in its horizontal

Egsitioﬂ, to which it has just been moved, it
emng understood that the toggle devices con-

nected with the armature of the semaphore-
operating mechanism, together with the ac-
tion of the magnetical fields of the armature-
cotl 55 and the field-coils 53 and 53°, sus-
tain the semaphore-blade in its set position.

1In the switch-setting apparatus G a magnetic

field of constant polarity is produced by its
two field-coils, so that, for instance, the in-
side end of the coil 272 forms a south pole and
that of the coil 27° a north pole. In order to
force the armature 29 into the left-handed

osition, as shown in Fig. 3, its outer ends

ad to -be rendered with north magnetic
poles, which was done by throwing the lever
of the reversing-switch F into the position
shown 1n Kig, 3 to engage with the contacts
f7’. When the switch 12 is open, the cur-

QO

93

100
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I1IO

rent-flow through coil 27, 532, and 53 is re- -

duced to a minimum, while still a somewhat

11§

stronger current from the line-wire M3through - .

the heaters 112 11* is passing the field-coil
272, wire 812, resistance 81, and then joining:

the main branch flow in the armature-wind=

gs 55P 31* 31P, line-wire M®, ‘and indicator-
coll 19P, to shightly increase the .attractive
power of that pole of the indicator-ma nﬁt

e
armature, however, will.not change its posi-
tion, since the same 1s practically out of the
sphere of the attractive power of said stronger

magnet-pole. Neither will switch 12 affect

ating devices, so that no visible changes will
be noticed in the whole system-except in the

120

125

the functions and positions of the other oper-
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reading of the ammeter 13, which shows a ve-
duced current consumption.  After hreak-
Mg the armature-cireuit by hftine the lever
of the switeh I the armature 22 of the indica-
tor owill drop to its perpendicular position.
whereas the armature 20 of the switeh-sof-
fing apparatus and the armature 35° of the
semiaphore mechanism remain in thelr said
positions, due to the actior &
gle-spring deviees. and a small curront will
pass through the hine M?, hedters 11 110,
Hne-wire MY lamp 16, switch 17, wire 83,
crreuit-closer 68+ hne-wire M2, coll 200 of
the mdicator B, through contacts e & o
switein I and fuse 14 1o the negative bus-
our of the station.  The lamp 16 will there-
fore be lighted. Thearmature 24 of the indi-
cavor Bosull points to vhe indicating-letter
ST on thie indieating - plate to indieate
| T and the ammeter 13 indicates the

13
£
i

i T

Dl nowever, heing now extinguished.
coperator s tie informed of the condition
ot the semaphore mechanism, and by
Lhrowing in the.switeh T
the reaaing of the indicator A ond the amme-
ter 13 he can determine the condition of the
track-switch.  Should any of the apparatus
i connection with the line M3 or M suddenly
or instance, shouid the

L

fail 1 its functions—;
810D 16 burn out—the avmature 24 of the in-
dicator B will take 2 perpendicular position
and the hand of the arameter 13 will rest at
s zero-raark.  Insuch exceptional cases the
signal operetor will have the apparatus in
such condition inspected and until the fault
s remedied he will throw the lever of the re-
versing-switch I back into its former position
Lo close with contacts £f7, thereby relighting
amp V1 in lantern 4, thus giving a Warning-

el to the approaching train. Supposing
ow that the track 1 is to be opened and ar-
canged for an arriving train from 1, the sig-
nai operator wilt first close the switch E in
case the plunt liad been shut off from the cur-
rent-supply source, whereupon the ammeter
13 shows the amount of current taken by
signal-lamp 16, The indicator B will then
point to the index “D' to indicate ““ danger,”
sna thus assures the operator that the sema-
priore-arui 3 is in its horizontal or danger-in-
cicating rosition and the colored-glass disk of
the tail-plate 3* covers the lamp 186 to also in-
dicate “danger.”” Bythus closing the switch
12 the magnetic fields of the switeh-setting
apparatus (r and the semaphore mechanism
H will be excited—i. ¢., o flux of lines of force
will take its way through the armetures 20
and 553" wi thedirectionof 27°t0 27% and 53" to
53%  That the said circuit is perfect end thiat
the fields are excited is shown by the in-
creased defiection of the ammeter 13, the
nand of which should colneide with the dis-
tinetly - marked index upon its scale: By
throwang the léver of the reversing-switeh If

of their toe-

ol current consumed by the lamp 16, .

ORI

b and by observing

R el L = T T Er—

—_— . e A

el
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outo the metallic contacts f* and £ the am-
weter 13 will indicate the current consump-
tionn of the whole plant.  The pointer of the
wstrwnent should also cover the index-mark
of the scale,  In revard to the indexes on the
scile of the ammeter 13 they must consist
either of distinguishing diviston-lines on the
seale of the instrument or they may Be in the
nature of small plates with engraved index-
lines, as shown in Figs. 8 and 9, which plates
should be adjustable upon the seale and pro-
vided with means for securing thera in their
adjusted positions with reference to the seale.

e -

Fhe varicus indexes of the ammeter 13 are
set to the normal reading of the instrument,

so that when current is lowing in the amme-

ter 13 the operator can readily tell whether
the system 1s using the normal amount of
current. by observing whether the pointer of
the ammeter 13 corresponds to the proper
wdicating-mark on the ammeter-index, and
vherefore he is able te determine whether or
not the system - is in s norwmal condition.
Ovang to the reversed current of the arma-
ture-crvaat the coils 315 31% of the switch-set-
timg apparatus G will render the outer ends

of the armature 29 south poles, consequently

moviag the arimature to the right to release
tne cirewt-closer 47* and close the eircuit at
cirenlt-closer 47° to form a branch eireuit
irom: the line-wive M?, contacts JH S and f7
of switeh I through the cotl 197 line-wire Me,
cireult - closer 47", resistance 81, wire 818,
field-coil 27 main return-wire M, back to the
current source.  Under this arrangement the

magnetic field of the cotl 19" exceeds that of

the coil 19%, so'that the armature 23 of the
indicator A 1s puiled to the right, as shown in
dotted hnes in"Fig. 3, so that its pointer 25
comerdes with the indicating-letter “I7 on
the diat and ndicates that the railswitch
nus erranged track I for trallic, as required.
At the instant that the coils of the armature
28 arce energized & flux of lines of force in the
semnphore-armature 552 is also produced
by the cotl 55°, and as this magnetic flux is

across the armature-field in the direction 2 to

Yi—. e., i the same direction as the flow of
magnetism through the stationary cotls 53v
53*—the armature will be turned clockwise
untis the semuphore-blade reaches the posi-
tion at 3 (shown in Fie. 2) and the lever 55

releases the cireutt-closer 68%+and closes the

circuit wt the cireuit-closer 68%, thereby elos-
Ing the crewit through the lamp 16, snap-

switch 17, wire 83, circnit-closer 68°, line-

wire 3, eoil 20¢ of the indicator B, and return-
wire to the current source. The armature
24 wili be pulled to the left and its pointer
26 will then comeide with the indicating-let-
ter “*C77 on its dial to indicate that the sema-

7C

75

356

(o0

035

100

105

110

11§

120

.

_1?5,..

phore has takeu its proper safety position

and a clear-light signal 1s sent out by the
lamip 16 from the casing 9.

When the switch'

I is again opened, the armature 23 of the in~ 130
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“and close the heatin
without causing changes

1 25

“the signal operator.
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dicator A swings back to its pe endicular |

position, the current-flow through the two

‘armatures 1s broken off, and the lamp 71 ex-
tinguished, while lamp
“The switch-setting appdratus and the semg-

phore-operating mechanism H are locked to
their present positions by the toggle-spring
attachments before referred to. By means

of the snap-switch 17 the signal operator is
further enabled to observe at his station

whether and at what time the lamp 16 is

turned out of circuit and the resistance 18 |

substituted therefor, and vice versa, by sim-
ply observing the time when the indicator
B shows this change, it being understood that
the circuit including the lamp 16 or the resist-

ance 18 is momentarily broken as the switch-
18 changed from one contact 172 to the other
contact 17°, thus altering the balance of the

indicator and .cmising a fluctuation in the

movement thereof which can be observed by

- .

The principal object of switch 12 is t—obben

g‘and field circuits for

any period of time
in the signals. -
From the foregoing description, taken in

- connection with the acccompanying draw-

30

ings, it is thought that the complete con-
struction, operation, arrangement, and many
advantages of my invention will be readily

. understood by those ‘skilled in the art to
- which my invention appertains.

35
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Hawving thus described my'inventii}n; what

I claim, and desire to secure by Letters Pat-

ent, 1s-

1. In a system of the character stated, a

source of electric energy, a semaphore mech-
‘anism and a switch-setting mechanism, said"

40

semaphore mechanism and said switch-set-

ting mechanism each including armature and

field magnets, the armature-magnets of the

‘switch - setting mechanism and semaphore |

mechanism being connected in series with
each other substantially as shown and. de-

scribed. B | | _
2. In a system of the character stated, a

source of electric energy, a semaphore mech-

~ anism and a switch-setting mechanism, said

50
_55
6o

65

semaphore mechanism and said switch-set-
ting mechanism each including armature and

ﬁel_d magnets, the armature-magnets of the
switch - setting - mechanism and semaphore

- mechanism being connected in series with,

each other, the field-magnets of the switch-
setting mechanism being connected in mul-
tiple with the field-magnets of the semaphore
mechanism, all being arranged substantially
as shown and described. ~ '

3. In a system of the character stated, a

semaphore mechanism including field and ar-
mature magnets, a switch-setting mechan-
ism including field and armature magnets,
sald armature-magnets all being connected

in series with each other, and a semaphore-

16 1s kept burning. |

seribed. | DR
6. In a system of thé character stated, a
source of electric energy, a semaphore mech--

4

lamp connected in shunt with the armature-

magnet circuits substantially as shown and

described. - . S |
4. In a system of the character stated, a

semaphore mechanism and a switch-setting

~mechanism each including field and armature
‘magnets, the said armature-magnets being
connected in series with each other, a source
of electric energy connected to the armature- -
75

circuit, and an indicator in the armature-
circult, stibstantially as shown and described.

5. In a system of the chdracter stated, a

semaphore mechanism and a switch-setting
mechanism each including field and armature
magnets, the said armature-magnets being
connected 1n series with each other, a source

~of electric energy connected to the armature-
circuit, and an indicator in the armature-cir-

cuit, a supplemental indicator-circuit, means
controlled by the semaphore mechanism for
controlling said supplemental indicator-cir-

cuit, an indicator in said supplemental indi-

80

cdtor-circuit, substantially as shown and de- -

6o

anism having an armature-coil, a switch-set- ..

ting merhanism having an armature-coil, an

electric . energy, said semaphore "and "said

switch-setting mechanisms having their ar-

“armature-circuit connected to the source of -

95

matures connectéd in series in the armature- -

| eircult, a semaphore-lamp. in shunt withsthe =
armature-circuit, an indicator in the arma- -
ture-circuit, means controlled by said switch-
- setting methanism for operating said indica- .

tor, a supplemental indicator - circuit con- -

-nected with the source of electric energy and

with the semaphore mechanism, means con-
trolled by the semaphore mechanism for ad-

RAL

mitting current to the supj lemeﬂt&ljindic&t—*—-— )
ing-circuit, & supplemental indicator in the

supplemental indicator-circuit, a second lamp

and a resistance adapted to be connected,

one at a time, to-the supplemental indicator-
{"circuit, substantially as shown and described.

7. In a system of the character stated, a

111G

source of electric energy, a semaphore mech- = -
anism having an armature-coil, a switch-set- - .

ting mechanism having-an armature-coil, an _
‘armature-circuit connected to the Source of =~ = -
electric - energy, said semaphore and said

115

switch-setting mechanisms having their ar-

‘matures connected in series in the armature-

circuit, a semaphore-lamp in shunt with the

120

armature-circuit, an Indicator in the arma-
ture-circuit, means controlled by said switch- -

setting mechanism for operating said indica-
tor, a supplemental indicator - circuit con-

‘nected with the source of electric energy and

with the semaphore mechanism, means con-

125

trolled by the semaphore mechanism for ad- - - -

| mitting current to the supplemental indi-
cating-circuit, a supplemental indicator 1n

second

"i

the supplemental indicator-circuit, a

130
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lamp and a resistance adapted to be con-!

nected, one at a time, to the supplemental
indicator - circuit, said semaphore and said
switch-setting mechanism each imcluding a
field -magnet, a field - magnet. circuit con-
nected with said field-magnets and to the
source of electric energy and electric heaters
i said field-magnet eireuit, substantially as
shown and deseribed. _

8. In a system of the character stited, a
source of electric energy, an electromagnetic
semaphore mechanism, and an electromag-
netic switch - setting mechanism connected

operate the switch-setting and semaphore
mechanisms substantially as shown and de-
seribed. - - ,

9. In g system of the character stated, a
source of electric energy, an electromagnaetic
switeh - setting mechanism and an electro-
magnetic sersaphore mechanism connected in
serjes with each other tosaid source of electrie
energy, an electromagnetic indicator for said
switchi-setting mechanism controlled there-

by, and electromagnetic indicator for said

sem&ghgre—-@'f)emting mechanism controlled
thereby

- shown and deseribed.
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15. In a system of the character stated, a
source of electric energy, an electromagnetic

switen-setting mechanisniand an electromag-
netie semaphore mechanism connected in se- |
ries with each other to said source of electrie

energy, an electromagnetic indicator for said
switeil-setting mechanism controlled there-
by, an’ electromagnetic indicator for said

ssma%}h ore-operating mechanism controlled

thereby, dand electric heaters connectedl with

said source of electric energy, substantially

as shown and described.

- 11. In a system of the character stated, a

source of electrie energy, a semaphore mech-
anism, sald semaphore mechanism including
a semaphore-blade and- an operating means,
said operating means including an electro-
motor having field and armature magnets,
the field-inagnet coils being connected in se-

ries Lo the source of electric energy, and the
- armature-coll being connected to the source

of gleetyte energy, a circuit-closer operatable
by the armature and connected to one termi-
nal of the source of energy, an indicator in

eireuit with sauid eitcuit-closer and the other

terminal of the sourée of energy to operate
when the armature closes the cireuit, and a
supplemental lamnp conneeted across the ar-

mature-terminals.

120 In 2 systein of the character stated, a

source of electrie energy, a semaphore mech-
anisin, sald semaphore mechanism including
a semaphore-blade and operating means, said
operating means ineluding an electromotor
having field and armature magnets, the field-
magnet coils being connected in series to the

, all being arranged substantially as

t
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source of clectric energy, and said armature-

coil beipg connected to the source of electric

energy, a circult-closer operatable by the ar-
mature and connected to cue {erminal of the
source of energy, an indicator in eircuit with
said circeuit-closer and the other terminal of

the source of energy to operate when the ar-

mature closes the cireuit, and a supplemen-
tal lamp connected across the armature-ter-
minals, and means for choking the current
through the supplemental lamp at times.

13. In a system of the charucter stated, a

) | _ -source of electric energy, a semaphore mech-
in series, means for controlling the ecurrent as !
it tiows from the source of electric energy to-

anisny, said semaphore mechanism including
a semaphore-blade and an _()I]_mra,tmg means,

sald operating means including an electro- -

motor having field and armature magnets,
the field-magnet coils being connected 1n se-

ries to the source of electric energy, and the

operating mechanism therefor, said sema-

- armature-coil being connected to the source

of clectric energy, a circuit-closer operatable

by the armature and connected to one termi-

nal of the source of energy, an indicator in
cireutt, with said civeuit-closer and the other
terminal of the source of energy to operate
when the armature closes the eireuit, a sup-

70
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plemental Tamp connected across the ArINa-

ture-termunals, and means for choking the
current through the supplemental lamp at
tunes, said means comprising a reactance-
coll in series with the supplemental lamp.
14. In a system of the character stated, a
source of electric energy, a semaphore mech-
anism including a sm11:1.1_}11{:}1'e—b}:'};{1a and an
operating mechanism therefor, said sema-
pil(}l’e-()p(}l‘ztf-illg- mechanism including an

electric motor having field and armature elec-

tromagnets, the field-magnet coils being con-
nected in series to the source of electric en-
ergy, the armature-coil being connected to
the source of electric energy, a pair of circuit-
closers cach operatable by the armature and
cach having one of their terminals connected

together and to one terminal of the source of
electrie energy, a signal-lamp, a substitute

resistance, a snap-switch in series with the
lamp and resistance, said lamp, said resist-
ance, and sald switch being connected in se-
ries in sald circuit-closer connection, an indi-
cator inciuding a pair of coils one of which is
connected in eireuit with one cireuit-closer
and the other connected in circuit with the

other circuit-closer, both of said coils being

also connected to the ether terminal of the
source of electric energy, said indicator bein
arranged to operate when the circuit is close

at sald circuit-closers., |

95
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15. In a system of-the character stated, a .

source of electric energy, &.Semaf)hore mech-
anism Including a smnthore-b ade and an

phore - operating. mechanism including an

125

electric motor having field and armature

electromagnets, the field-magnet coils being

| connected in geries to the source of electri¢

130



energy, the armature-coil being connected to |

- the source of electric energy, a pair of circuit- '
- closers each operatable by the armature and
-~ each having one of their terminals connected
5 together and to one terminal of the'source of |-
~electric energy, a signal -lamp, a substitute
. resistance, a snap-switch in series with the.
lamp and resistance, said lamp, said resist-

- ance, and said swiich being connected in se-
10 ries in said eircuit-closer connection, an indi-
- cator including a pair of coils one of which is
- connected in circuit with one circuit-closer’
~and the other connected in eircuit with the
- other circuit-closer, both of said coils being
15 also connected to the other terminal of the.
. source of electric energy, said indicator being
~arranged to operate wlien the circult is
~closed at sald circuit-closers, and a sunple- |

- mental lamp connected acrossthe armatare-
20 terminals. SRS R

16, In a-system of the character stated, a.
~ source of electric energy, a semaphore mech-
~anism including a semaphore-blade and sn
. opersting mechanism therefor, said sema-.
25 phore - operating mechanism ncluding an
eleciric motor having field and armature
- electromagnets, the field-magnet coils being.
~connected 1n series to the source of electric
- energy, the armature-col being connected to |
30 the source of electric energy; a pair of civetit-
- ciosers each operatable by the armature and
- each having one of their terminals connected
- together and to one terminal of the source of
- electric energy, a signal-lamp, a substitute
35 resistance, a snap-switch in series with the
© lamp and resistance, satd lamp, said resist-
~ance and said switch being connected in series
“insald cireult-closer connection, an indicator |

- meluding & pair,of colls one of which is con-
40 nected in circuit with one circuit-closer and
- theother connected in circuit with the other
* circuit-closer, both of said coils being aiso
- connected to the other terminal of the sourece |
~of electric energy, said indicator being ar-
435 ranged to operate when the circuit -is'cfoseti ;
"ol said cirewit-closers, a supplemental lamp
- connected across the armature-terminals, and ;
a reactance-coil in series with said lamp.
17, In a system of the character stated, & |

- 50 semaphore including a blade-operating mech- |

~anisin and & semaphore - blade operatable
thereby, said operating mechanism includ-
ng armature-maguet and field-magnets, a

- source o1 electric energy, a pair of line-wires
55 connecting the armature-votl with the source
- of energy, & second pair of line-wires connect-, |

e

- cult-closers each including & movable and a

“fixed contact, one contact of each cireuit- |

- 6o closer being connected together to one field-

- coil line-wire, a signal-lamp and & switeh in.
. said last-bamed connection, 8 double-coil in-

dicator, one coil of the indicator being con- |

- nected to one contact of one circuit-closer |

65 and the other coil being connected to one |

-armature for operating said closers.

contact of the other cireuit-closer, both in-

dicator-coils being also connected to the other

| field-coil line-wires, and means controlled by
the armature for operating said closers.

18.- In a system of the character stated, a

semaphore including a blade-operating mech~
anism end 8 semaphore - blade operatable
‘thereby, said operating mechanism inelud-
L ing an armature-mnagnet and ﬁe}d-—ma,gnetg ) &

= R 2 1 .

‘source or eiectiic energy, 4 pair of line-wires

ﬁ_ﬁied : ﬂt}ﬂt& '_ t; ©one- contact {}f each. c_irgu_it;

[

closer being connected together to one field~
~coil line-wire,.a signal-lamp and-a switch in
sald last-named connection, a-substitute re-
sistance in serieg with said switch, a. double-
coil indicator, one coil of the indicator being
“connected to one contact of one circuit-closer
“and the other coil.beingconnected to one con~
tact of the other circuit - closer, both indi~

cator-colis being also connected to the other
coil fine-wirs, and means.controlled by. the

19. In a system of the character stated, a

semaphore ncluding a blade-operating meeh?
anism snd a semaphore - blade operatable
‘thereby, said operating mechanism includ-
ing armature-magnets and field-magnets, a
| source of electric energy, & pair of line-wires |

connecting the armeature-coul with the source
ol energy, a second pair of line-wires con-

necting the field-coils to the source of energy,

~cireuit-closers each including & movable and
& hxed contactl, one contact of each cireuit-
closer being connected together to. one field-
col kine-wire, a signal-lamp and a switeh in

suid last-named connection, a double-coil in-

dicator, one coil. of the indicator being con-
nected to one contact of one circuit-closer

and the other coil being connected .to one
contact of the other circuit-closer, both in-

dicator-coils being also cannected to the other
Held-coil fine-wire; and means controlled by
the armature, for closing said circuit, as tht

arimature reaches the end 'of its movemene

inoeibher diveetion, . -
- 20. In a system of the character stated) a
semaphore meluding ablade-operatfngmech- |
LTSI and o semaphore - blade operatable
thereby,said operating mechanism mehudiyg -
an armature-meenet, and field, niegnsets, a

sour¢e of slectric energy, a ‘pair ofthne-wires

_ connecting the armature-coil witl #H8 Fourees
- Ing the field-coil to the source of energy, cir<'| of energy,a second pair of Ine-wirés cor.pects
ing fisld-coil to the source of energy, vircuit-
closers each including a movable and s fixed
contact, one contact of sach eircuit-closer/be-

mg connested together to one. held-coll Hne:
wire, & sighal-lpmp and a switeh iu said last-

vamed conpection, & substitube resistangs in

series withsaid switeh, 2 double-cofl indicator, R
one ol of the indicator being conreected to 3300
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| connecting the armature-coil with the source, =
“of energy, a second pair of line-wires connbet,
'"ing_th’é-:ﬁeld-ﬁoil' to the source of energy, cir-
cub-closers each including a movable and &=
do
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one contact of one circult - closer and the | of erergy, a second pair of line-wires connect-

other coil being connected to one contact of

the other crcuit-closer, both indicator-coils |

bemg also connected to the other coil line-
wire, and means controlled by the armature
for operating said circuit-closers, as the arma-
ture reaches the end of its movement in either

- direction.
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21. In a system of the character stated, a
semaphore including a blade-operating mech-
anism, and a semaphore - blade operatable
thereby, said operating mechanism meluding
armature - magnet and field - magnets, a
source of electric energy, a pair of line-wires

connecting the armature-coil with the source

of energy, a second pair of line-wires connect-
ing the field-coil to the source of energy, cir-

cult-closers each mcluding & movable and a

fixed contact, one tontact of each circuit-
closer bemg connected together to one field-
coll line-wire, a signal-lamp and a switch in
sald last-named connection, a double-coil in-
dicator, one coil of the indicator being con-
nected to one contact of one circuit-closer
and the othér coil being connected to one
contact of the other circuit-closer, both indi-
cator-couls bemg also connected to the other
field-coil lme-wire, and means controlled by
the armature for operating said ecircuit-
closers, and a supplemental signal-lamp con-
nected across the armature-terminals.

22. In a system of the character stated, a
semaphore includinga blade-operating mech-
anism, and a semaphore - blade operatable
thereby, said operating mechanism includ-
Ing armature - magnet and field - magnets, a
source of electric energy, a pair of line-wires

connecting the armature-coil with the source |

of energy, asecond pair of line-wires connect-
ing the field-coil to the source of enerey, cir-
cuit-closers each including a movable and a
fixed contact, one contact of each circuit-
closer being connected together to one field-
coll line-wire, a sighal-lamyp and a switch in
sald last-named connection, a double-coil ir-
dicator, one coil of the indicator being con-
nected to one contact of one circuit-closer
and the other coil being connected to one
contact of the other cireuit-closer, both indi-
cator-coils being also connected to the other

field-coil Iine-wire, and means controlled bv.

the -armature for operating said circuit-
closers, a supplemental signal-lamp connected
across the armature-terminals, and means
connected 1 said supplemental lamp-circuit
for choking back the current when an abnor-
mal voltage 1s present at the armature-termi-
nals. -

23. In a system of the character stated, a
semaphore Includinga blade-operating mech-
anismm and a semaphore-blade operatable
thereby, said operating mechanism including
an armature-magnet and field - magnets, a
source of electric energy, a pair of line-wires

i mm unison with said first-mentione

818,133

g the field-coils to the source of energy, cir-
cuit-closers each including a movable contact
and a fixed contact, one contact of each cir-
cuit-closer being connected together to one
fleld-coil line-wire, a signal-lamp and a switch
in sald last-named connection, a substitute
resistance in series with said switch, a double-
coll indicator, ore coil of the irdicator being
conrected to one contact of one circuit-closer
and the other coil being connected to ore
contact of the other circuit-closer, both indi-
cator-co.ls being also connected to the other
coil line-wire, means controlled by the arma-
ture for operating said circuit-closers, as the
armature reaches the end of its movement in
either direction, a supplemental signal-lamp
connected across the armature-terminals and
means connected in circuit with said signal-
lamp for choking down the current when an
abnormal voltage is present at the armature-
terminals.

24. A system of the character stated, com-
prising in combination with a railway-switch

and semaphore, electromagnetic means for

opening and closing the rail-switches, con-
trolling means for said electromagnetic
means, means for indicating the position of
tue switch, electromagnetic semaphore-oper-
ating means connected with an(? OA)erating

- means

70
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and controlled by said controlling means,

su%plemental indicating means controlled by
sald semaphore-operating means for indicat-
ing the position of the semaphore, and an

electric semaphore-light in the semaphore-

indicating circuit, controlled by the sema-
phore operating means. '

25. A system of the character stated, com-
prising inn combination with a railway switch
and semaphore, electromagnetic means for
opening and closing the rail - switches; con-
trolling means for said electromagnetic
means, means for indicating the position of
the switch, electromagnetic semaphore-oper-

ating means connected with and operated in .

unison with said first-mentioned means and
controlled by said controlling means, supple-
mental indicating means controlled by said
semaphore - operating means for indicating
the position of the semaphore, an electric
semaphore-light in the semaphore-indicat-
iIng circuit, controlled by the semaphore-op-
erating “means, said semaphore - operating
means including an electric motor having

I00

105
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120

field and armature magnets, a supplemental

signal-lamp connected across the armature-
terminals of said motor, and means for indi-
cating when the first-mentioned signal-lamp
1s lighted or extinguished.

26. A system of the character stated, com-

prising in combination with a railway switch
and semaphore, electromagnetic means for
opening and closing the rail-switches, con-

connecting the armature-coilwith the source | trolling means for said electromagnetic

125

130
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mamw Means f{}r mchca ting - the p(}smon of | eiu';trm heaters cenmcted in circuit with said |
switch-setting and track signaling appara-

- the switeh, electromagnetic samap}mre -oper-
" ating means connected with and operatable
in unison with said first-mentioned ieans’
and controlled by .said contr Gllmg Means,
~ supplemental indicating means e{}ntrolled__
by said semaphore-operating means for indi- {
| (:amlg the position of the semaphore, an elec- |
tric semaphore-light in the semaphf}re indi- | -
cating cireuit, controlled by the semaphore- -
| 'ﬁpmﬂmw mesns, said semaphore-operating
~ means mcludmg an electric motor having
- field and armature magnets, a ﬁupplemental-
S sigmi--}amp mﬂnected acm@a the armature-
terminals of said motor, and' means for indi-
- eating when the ﬁrst-mentmﬂed signal-lamp
A ) hgjite,a or extinguished, and- sw%ch-—rall-
- heaters connected in eircuit with said switch

o &md semaphore operating mechanisms.

- trolling
Co 2§
- the &:twfsch; electromagnetic semaphore-oper-
- ating means connected with and operatable
in unison with said first-mentioned ‘means:
said controlling means,
“supplemental indicating means mmtrol]ed.;
by said :;amwmérwﬂpm ating means for indi-
‘pating the position of f the semaphore, an eléc-
tric semaphore-light in the wemaphor&-mdl-'
- eating eircuit, controlled by the semaphore--
_ﬁ-;ﬂnemtmg means, said semaphore-operating .
' “ineluding an- electric motor having.

~and con um}led by

27. A system of the character stated, com-
~“prising in combination with a rallway. switch |
- and’ aemaph{)re slectromagnetic means for |

 opening snd. clesmﬂ the 1‘&1l~smtcheq con-

| electroma,ﬂ'netmi

heans for  said
means, maans' for mdzca,tmg the p031t10n of

TSRS

 field snd armature magnets, a Supplementa,l

- terminalsof said motor, means for 111(110&,&11@

.' - 45; |
o behted oy

- _'._&mmeier connected in series with all of said
,nwans 0 meaaurn the current aonsumptmn |
28 In an ‘apparstus of the character
-8 Eﬁj‘,ﬁ-{} electr omagnetic swi teher &ﬂ-—%hlftmg;-;;
| cirenit- closers controlled - thereby, |
. branch  errcuits “confrolled. ’m the circuit-
e 'fdﬂ SEYS, indicators wntmﬂ&d by said branch
S i+ wm electromagnetic track signiling ap-

L in direct elmtrma,l connection with

- | 4;:

b1}

£ .
iF ) .
A -

i

: {am Lﬂﬁ_‘; :

" _"‘1"-:”%1’&“ for  subg mmw

- xeatstance for zoid signal-lamp, & Sui)plﬁmen-w
- ek eleotne lamp. connected with

when  the ﬁm‘t mentioned si ignal-lamp

gminphore Gpemtmg mmhamams and an

¥

m mi‘fm

ihe rail-swi itch-shifting apparatus and work-
ing in unison therewith, circuit-closers cons

55 ;;ﬁﬁﬁ by "said track S1g1mlmg apparatus,
'---__u‘a;a*ﬁ! ernental indicat ung cireutts. c{mtmli&d'
Jy Sﬂ:fd ia%ﬂnﬁ,mm CITEU Lmtli}sera indicators

QITO JS AT

[ R BEREE 2 FL

elactrie. m{maiﬁﬂg-lmnp

| 'mww ;zi;w sﬂjf connected. with 'é}%ﬁ track sig-
& nahing wp T ius, 8 o ;mpmsatmw feSismma,
5&:&{1 compensating

18,
tmﬂuz shed, smt{:hmmﬂ heaterbf
S "-.ﬂrxmmﬁfd 1 cwemt wzﬂ“ said switch &11(1.

it mdzwtor having one coil in serles wit]
- { armature line-wi ire and the other coil in se-
ies with the other armature line-wire, meahs
“controlled by the switch. setting meah&mgm,
for varying the electric current ip one or the
‘other armature line-wires to urbalarce the
md_lmtar a. samaphom operating mechan-
[ 1sm comprising field-magrets and an arma-
ture-magnet, said last-vamed field-magnets
"being ﬁanpected in pamllel with the field- o
‘magnets of the-switel=settivg mechanism,

Jine-wires for: ¢
e traclk-

signei-opersting ‘mechanism to be lighted 'i_piemem&l indicdting-cireuits for said sema-

tuses and arranged under the rail- switch,
and meaanmﬂ instruments connected in ¢ir-
cmt with all of the a,feresmd devices for test-

ing the system as to its working conditions’
and eﬂ’iclency substantlally as .:hown and de-

serib ﬁd

for reversing the current in said armature

70

29. In a system of the cha,moter stated a
source of electric energy, an Plectmmatrnetm,
' switch - setting mechanism mcludmg field
| and armature magnets; a pair of line-wires
-?:cannectmg said &rma,tme ma frnets to the. -
-source of electric energy, a reversmg—-%mtch T
80 -

| lihe-wires, a -balanced double - coil ele(:tr{}—"-

magnetic indicator having one coilin series -

with one &rm&ture line-wire and the other

1 coil in series with the other armature’ line-
SWire, means contrelled by the switch-setting

mechanism for varying the electric current

field-magnets of the switch-setting mechan-

indicator in said supplemental s1gnahng-—clr-

‘in one or the other armature line-wires to un- .
“balance the indicator, a semaphore-vperating -
‘mechanism comprising field-magnets and an
armature - magnet, said last-named field-
magnets being connected in parallel with the .

1sm, said 1ast—na,med armature—magnets ‘be-

g connected in series with the armature-
magnet of the switch-setting Ille,chamsm a 95 .
pair of line-wires for connecting all of: sm«i "
field-magnets to the source of electric energy,
_.Su}}piement&l indicating - circuits . for said
aen1aph0re~operat111g meehamsm a balanced '
100
cuits; -and means controlled by the sema- =~

| 'phme operating mechanism for upsetting
- swmal-mmp connected scross the armature- |

the balance in the supplemental signal-cir-

cuit substantially as shown and desembed
30. “In a system of the cHaracter stated, a

f.:suurc@% of electric energy, an electromwnetlc-

i

-sWitch-setting meehamsm including ﬁe]d and
‘armsature magnets, & pair of I l:qe—-wzres con-
‘necting said armature-magneég "4y the source
| of electric energy,’a TéVersing, swltah for re-
Vwrsmg the current in- said’ armature line-

wrires, 2 balanced double- coil electto, %nagnetw

Oone

10§

110

118
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120

said last-named armature-magret being con-

nected 1n series with the armature-maguet
of the switch-setting mech&mam a8 pair of
{}mw%tmg all of smd field-
‘magrets to-the source of electro-erergy, sup-

fe wnl bhe. %}:ﬁ:‘ﬁm«aﬁﬁmla as:“{-:a 991112 chanwea“ Eheremaiﬁerai;mg mmhamsm & balancemmrh-

12¢
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cator 1n sald supplemental signaling-circuits,
and means controlled by the semaphore-
operating mechanism for upsetting the bal-
ance 1n the supplemental signal-circuit, an

electric lamp and a resistance connected to |

one field-magret hne-wire, and a switch con-
nected in circuitt with said lamp and resist-
ance and with the supplemental signaling-
circult, substantially as shown ard described.

31. In a system of the character stated, a
source of electric energy, an electromagnetic
switch-setting mechanism includirg field and
armature magrets, a pair of line-wires con-
necting sald armature-magnets to the source
of electric energy, a reversing-switch for re-
versing the current in said line-wires, a bal-
anced double-coil electromagnetic indicator
having one coill in series with one armature
hine-wire and the other coil in series with the
other armature line-wire, means controlled

by the switch-setting mechanism for varying

the electric current 1n one or the other arma- |

ture line-wires to unbalance the indicator, a
semaphore - operating mechanism compris-
ing field-magnets and an armature-magnet,
sald last-named field-magnrets being con-
nected In parallel with the field-magrets of

- the switch - setting mechanism, said last-

"named armature-magnets being conrected

30

35

40

435

50

55

6.0

1n serles with the armature-magnet of the

switch-setting mechanism, a pair of lire-
wires for connecting all of said field-magnets
to the source of electro-energy, supplemental
indicatirg-circuits for said semaphore-oper-
ating mechanism, a balance-indicator in said
supplemental signaling-circuits, and means
controlled by the semaphore - operatirg
mechanism for upsetting the balance in the
supplemental signaling - circuit, an electric
lamp and a resistance connected in parallel
with each other to one field-magnet line-wire,
a switch connected in circuit with said lamp
and resistance and with the supplemental
signaling-circuit, a supplemental lamp con-
nected across the armature-termitals of the
semaphore-operatirg mecharism, and an in-
dicating-ammeter in series with the source of
electric energy for indicating the current con-
sumption substantially as--shown and de-
seribed. "

32. In a system of the character stated,' N
switch-setting mechanism comprising a
source of electric erergy, field-magnets and-

an armature-magnet, means conrected with
the armature-magnet and adapted to be con-
nected to the switch-rails for imparting the
motion of the armature - magret to the
switch-rails, a pair.of armature line-wires and
a palr of field line-wires connecting the arma-

ture-magnet and the field-magnets respec-

tively to the source of electric erergy, a pair
of circuit-closers operable by the armature
and each having one of their contacts con-
nected to the field-éircuit between the field-
magnets, a resistance in said last-named con-

818,133

| nection, said circuit-closers each having one

of their terminals connected to the armature
lire-wires, a double-pole double-coil indica-
tor having ore of its coils connected in series
with one armature line-wire and the other
coil in series with the other armature line-

wire, a reversir g-switch in said armature-

circuit, electric rail-heaters in series with the

70

field-magret circuit in one field-magnet line- -

| wire, a cut-out switch in the other field-mag-

net line-wire, a semaphore-operatirg mech-

field and armature magnets, said last-named
field - magrets being connected in parallel

| with the field-magnets of the switch-setting

mecharism, said armature of the semaphore-
operating mechanism being connected in se-
ries with the armature-of the switch-setting
mechanism, a signal-lamp; and an inductive

- resistance connected across the armature-

terminals of the semaphore-operating mech-
anism, a pair of circuit-closers operatable by
the semaphore - operating.- mecﬁanism and
each having ore of their terminals conneeted
together and to one of the field-magnet line-
wires, a switch, a.semaphore electric lamp

‘and a resistance adapted to be separately

connected in series with said last-named con-
nection, said semaphore electric lamp and
sald last-named resistance being connected
in parallel with each other, a pair of supple-
mental line-wires, one of whic% 1s ¢onnected
to the other contact of one of the semaphore-
mechanism circuit-closers, the other of which
1s connected to the other terminal of the sec-
ond semaphore-mechanism ecircuit-closer, a
double-pole double-coil indicator having one

coll conrected in series with onre of the sup-

plemental line-wires and the other coil con-
nected in series with the other supplemental
line-wire, said indicator having both coils
connected with one of the field-magnet line-
wires, a cut-out switch and an ammeter con-
rnected 1n circuit with the source of electric
erergy,substantially as shownand described.

33. In a combined system of electric sig-

..n_alirng and switch-setting for radroads of the

character stated, the combination with a

Elurality of hermetically-closed ' resistance-
‘boxes to be arranged underneath the me-

tallic rail-switch base-plates for electrically
heating the switch-points in the winter, said
heating-boxes being joined into one of the
main wires to the parallelly-conrected. field-

circults of the rail-switch-setting apparatus

and the track signaling mechanism, a signal-
pole switch conrected in the common fie]d

return-wire to disconnect the heaters and:
field-co1l from the circuit without disturbing

the track-signals.and causing changes in the
position of the rail-switch.
34. In a combined system of electric sig-
naling and switch-setting for railroads, the
combination with electromagnetically-oper-

| ated switch-setting devices having field and

75

arism Includirg _an electric motor having
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- -nected in the re

. erated rail-swit
- eleetromechanical track
- 1sm of the character stated, each inciuding |
20 armature and field magnets, all of said arma.
.. ture-magnets being eonnected in series with
- each other and disposed
cator of the character stated in said arma-

'ésf“

| @Eﬁﬁ&?ﬁ% |

 armature circuits and electromagnetically-

‘operating semaphore-operating devices com-
- mon $o said feld and armature cireuiis, of a

B ﬁlumﬁtyﬁf hermetically-sealed resistance-
5 Pboxes to be arranged beneath the rail-switch

ror. electrically heating the
said heating-boxes being eon-

- . b&ﬂﬁ - -plﬂ;t%*
- switch-points,

“nected in series, with said field-eiveuit of the
. _ . apparatus and sema-
to phore - operating apy aratus, & switch con-
' m ] tum-'ﬁgr-lﬁc -ciretit wire for dis- |
~ ¢onneeting the heater and-field-coils from the

- éreuit without disturbing the track-signais

-+ oreausmg changes in the position of the .-

- igswitch.o o T T N
350 In L&':S}*Sﬁ%ﬁ_ﬂfOf.Eﬂectrem&g‘ﬂ_ﬁtif}ﬁﬂj@op&-

- aforesaid switch-setting

-,

ch-setting apparatus and an

~ ture-cireuit, a current-reversing switch 2150
“in said armature-cireuit, said armature of the
tracksignaling mechanism heing rotatable, an

. arm movable by said armature, contact-mak-. |

~Ing devices stationarily mounted adjscent
- "the armature and adapied to be engaged by

30 said armature-arm as it resches the limit, of

35 and resistance and to
. devices, a second indicato
- .stated including & pair of coils one of which
18 connected to one contact-making device

: E its mﬁvaﬂlﬁﬂt ﬁleﬁ-ah dirﬁﬁti{}ﬂ}Suppi @m\ﬁ‘?ﬁtﬂ} |
~electric circuits for said contect-malin ¢ de-

- IVices, an e_leatricsem&phoram}amfzm % re-
~..s1stance, & switeh cdonnected with said lamp

1

ator of the character

- and the other connecied to the other contact-

40 making device of the semaphore-operating |
mechanism, said indicator consisting of & - | si
lamp,

..8haped sofl-iron magnet with downwardly-
o _05 ning legs upon which the coils are mount-
- ed, aniron’armature loosely suspended at the | TININE| 185
45 magnet - yoke, centrally between 's&%iﬁ'!legs, | ture-coil to be lighted when current 13 pass--
- said armature srianged to be pulled from its.
~ perpendiculer positions by the magnet-pole
- which is eneigized by.the branc

. established when the contact-making devices |
- 50 of the frack signeling mechanism ere clased
~ substantially as seb forth. AU

36. In a system of the c-hmimtér'sm&éd, an

 electromagnetic switch - setting

R

electric connection with each other and: a
~source of electric energy, the combination
~ with the twe series - connected ‘armature-

.~ windings of said apparatuses, of an electro-
- 60 magnetically-operating indicator in the op-
- erator’s station, 'said indicator consisting of &
- U-shaped statiohary soft-iron meagnet with
- downwardly-pointing legs, a wire coil on sach |
- leg, each coil connected in the line-wire of
05 sead armature - circuit, an iron - armature |

signaling mechan--

1 & civeuit, an indi-.

said contact-making

errcuif

"o . _apparatus,
- and’an electromechanical track signaling ap-

55 paratus of the character stated, both being 1

1

loosely suspended ot

-the current _ _ _
CIPCULS, hfzea,ns_'ﬁs} open; cb:}se,a;nd reverse e~ .
an anuneter for measuringand

cuits b?h&md, - -
contralling the current consumption, said

ground cables, a
| consisting of a stationarily
field of constant

ture to engage said -0
b0 operate the sames when the sign’&h_ﬁg* OSl= -
beiﬁg_ St&ﬁﬂﬂ&?ﬂy fag- S
105

cutb-closing devices NG S _
tened and msulated from the bousing of the
signaling appearatus, an electric mcandescent
‘resistance or reactance coil in series -
therewith, said lamp-coil being connected
across the terminals of the aforesaid arma~

- both ap _
. * g %
881G rai ,-_BWItch-sattl;}%l

deflected from its perpendicular position

substantially as shown, -

R BUSPELGE] tfh&"m&gneﬁnyokg ;@'en.f,: |
ﬁl‘“&h}’h@tﬁ’@&n Ej&}d }e@g} S&Jd armature b emg

ovement is reached,. o

“when the magnetic equilibrium between the
two colls 1s disturbed due to the branch cir- 7o
- cuits effected by the contact-making devices .
‘that ars operated by the ;-r_&'ili-'-'s'ﬁ*i?:Ghése_ttiilg} -

ﬁ:ppfil'ﬂ:tﬁﬁ | ﬁ.-i; E:hff& Iﬂﬁmﬁni}ﬁ?'heﬂ@n@ LOT th@ L
other final Fo‘sitiané of move

- 87. In a combined system of electrié siﬁf o

naling and switch-settin g apparatus for ra
roads comprising in  eombn

Source of diect current, me .
automaticaily in cabo of othes.

ammeter having a number of adjustable -

1

hands which are provided with an indicating-

3

ans Tor breaking . -

bination with 'a

scale slidable in front of the pomter and main

scale of the instrument, a system of six wires

to be arranged either in open air or under-

mounted magnet-

track signsling apparatus .
T A F1ST 99 e
polarity, a rotateble iron =

armature directly and fixedly secured to the
signal-plate of the semaphoze, and toggle-

spring devices connected with the armature
for limiting the angle of rotation and locking g5
‘the signal-blade mechanically to its final -

o~
‘sitions, sald armature being provided 'Wii‘;ﬁ&' |

coll of insulated copper wire snd mounted to

Totate m both directions,. cireuit-closing de-
vices, aninsulated lever fastened to the armg- 100
armature-closing devices .

tions of the apparatus are reached, saz

constant polerity,

ro

mg the armature, a rail-switch-setting &? B
aof

81 iron srmature mount-
ed for alternate motion in Hne with the mag:
netic flux between the poles of the field, 'a
| pair of oppositely-wound armature-coils for

IYg.

energizing said armature to produce like
Eeieg ab 18 outer ends, said armature-coils |
eing connected in series to the armature-

coil of the track signaling apparatus, both
armaturesbeingin a

separate civeult from the

hield-coils, a reversible switch. at the. opera~

to change the direction of current in said ar-

matures to change the direction of motion of
aratuses, circuit-closing devices for
mechanism adapted
L ¢ armsature therein,
‘branch cirenits for said last-named cirouite °
ciogers, said branch ecireuit ingluding “ons:

to be engaged by t

‘tor's station in said atmature-cireuit adapted’ :
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field- m.:wnet coll of the ~’~=w1tch—settmﬂ appa- | magnetic indicator to prodiice signals therein
ratus and said circuit-closers being so arrmwul substantially as shown and for the purposes
that when closed a branch current will flow spectiied.

from the satd field-magnet cotl through a In testimony whereof 1 have signed my

g cross-wire to one armature-wire or the other | name to this %pecmcatmn 1 the presence of 15
according to which circuit-closer was actu- | two subseribing witnesses.

P ——— T T b T

ated upon, a resistance i saud cross-wire, an | BRUNO OTTO WAGNER.
clectromaenctic mdieator at the station in Witnesses:
saldd armature-circutt, said branch current Jonx Bexyo (CoLprrz,
10 disturbine the equilibrium of saiwd eleetro- Frepericx OTro SPIESKE.
3 ﬂ
1 4



	Drawings
	Front Page
	Specification
	Claims

