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To all whom it mﬁy'concerm o
Be it known that we, ROLLIN

and GrorgeE D. FooTE, citizens of the United

 States, residing at New Haven, in the county

of New Haven and State of Connecticut, have
invented certain new and useful Improve-

ments in Railroad Signal Systems, of which

~ the following is a full, clear, and exact de-

[O

scription. :

-QOur invention i"elaites:to ;ailroad—signals;'-
In.single-track-railway installations 1t 1is

customary to provide double-track sections

at intervals along the railroad, so that cars

I35

traveling in opposite directions may pass one
another: This arrangement 1s particularly
common in suburban trolley-roads, and the

arrangement is geneérally such that cars are

admitted in one direction or the other into |
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the single-track section separately, those de-

siring to pass in the return direction being
‘held back at the switch or double-track sec- -
tion until the first cars have left the single |

track. Under ordinary circumstances but
one car is admitted to the block-section at a
time: but during rush hours it is sometimes

‘desired to admit two or any greater number
“of cars into the single-track section in one di-
rection and after they have all left the same.
to admit a plurality of cars in the opposite
30 | |

direction. - .
Tt is the object of our invention to provide

g semaphore signal apparatus which shall be

adapted to the above conditions and which

~ shall display danger-signals at one entrance
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to a single-track section as long as any cars

are passing through the section from the op-

- posite end. -

A further objé.ct of the invention is to pro-

vide a device which shall be effective under |

all conditions which arise in practice, which
shall be simple and easy to construct, and
having few operating parts. * o

~ With these and other objects 1n view our

invention consists in the construction, com-

bination, location, and arrangement of parts,

all as will be more fully hereinafter set forth,
as shown in the accompanying drawings, and.

finally particularly pointed out in the append-
ed claims. S N
Figure 1 is a diagrammatic view showing

“the electrical connections of a railroad signal

system embodying the principles of ourinveri-

tion. Fig. 2 is a side elevation of the record- |

A. BALDWIN'

| Ing sl nal-transmitter employed in the sys-
tem illustrated in Fig. 1, and Fig. 3 1s a per-|

spettive view showing a detail of construc-
tion. - o o
In carrying out our invention we employ a

recording appliance at each entrance to the

signal-section, which is adapted to make a
record of each car which enters the section
and to complete a signal-circuit until all of

| such cars have again left the section. While

SWITCH & SIGNAL
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we have shown this device as employed with

a single-track railroad in which cars run in
opposite directions, 1t is obvious that 1t 18

‘equally capable of use upon a double-track
‘road to admit a number of trains to a block-

section, becoming automatically cleared atter

“all the trains have left that section.

Referring now to the accompanying draw-
ings, and to the various viéws andreference-
signs appearing thereon, in which like parts

are designated by the same reference-sign

wherever they occur, A denotes a portion of &
road-bed which may be either steam or elec-
tric or that of an ordinary street-car installa-

tions A? and A®. At suitable points adjacent
to each entrance to the block A’ we provide

‘means B’, B?, B, and B* for making an elec-

trical circuit whenever a car passes these
points. It is obvious that such circuit-clos-
Ing means. may be of any desired sort; but

we prefer.to make use of an insulated conduc- -
tor or section-¢, Fig. 4, upon the usual trol-

ley-wire d, to which the trolley-wheel forms

-4 bridge from the wire when a car passes,

so that the insulated section is temporarily

charged. - '

C and indimte, fbroa,dl'j%, what we sha,ll

term ‘“recording signal-transmitters,’”” and a-
preferred construection of each of thesg parts
| 1s illustrated in Figs. 2 and 3 of the drawings.

Referring to Fig. 2, 1 denotes a frame or
caSiI{% in which is journaled a rotatable shaft
2. p
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tion, and in the drawings we have shown a
single-track section A’ and double-track sec-
3o
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on the shaft 2 we arrange a revoluble
disk or wheel 3, having an insulated section 4

upon the periphery thereof.. 5 and 6 denote

100

separate ratchet-wheels which are respec-

tively ke¥ed .to. the shaft and which have

teeth poinfiiig in opposite directions. - 7 de-

notes a contact-brush which is secured to the

frame 1, so as to béar upon the periphery of

‘the disk or wheel 3, and is normally located

105




~opposite the insulated section thereon. By
~ virtue of the above arrangement the wheel is

R

10

- turned 1n onedirection orthe other by the ac-
tuation of either ratchet-wheel, and contact |

1s made between the wheel and its brush 7.
~ Whilewe have shown a particular construe-
tion involving 4 pair of ratchet-wheels, we do

not desire to berestricted thereto, since other

constructions may be used and still fall with-

1n the principles of our invention. It is

- merely essential to provide means by which

~other by the operation of either

the wheel is stepped in one direction or the

separate actuating means. -

8 and 9 indicate, broadly, the actuating
‘means by which-the wheel or disk 3 is turned,
~and. we have shown a practical construction
‘comprising solenoid-magnets 10 and 11, hav-

- ing movable cores therein.

- 20

-12 denotes the movable core for _tlﬁe mag-

net 10, which is mounted upon a rod 13,

guided to reciprocate in bearings 14, 15, and

- 16.- Upon thesreciprocating rod 13 we ar-

-Lran%]e a feeding-pawl 17, which engages the
- ratenet-wheel 6.

The pawl 17 is provided
with an inchned surface 17, which bears

against a fixed stop or pin 18, so that the pawl
- 1s normaily cleared of the ratchet when not

*

1n operation. - -

19 denotes a second: stationary fixed stop

- for the feeding-pawl.

: .20 indicates what we shall term a ““stop-

35

pawl’” and comprises. an arm pivoted to the
- “Irame at 21 and having a tooth or detent 22
‘to engage the ratchet: - The tail of the stop~
. pawl 1s extended over the reciprocating rod

13, so that the detent 22 passes into the path
~of and limits the movement of the ratchet-
~wheel 6 whenever the latter is moved by the

40 . hat when-
- -ever .‘,tie-'_solenoid 10 1s energized 1its core is
~drawn upward, so that the ratchet-wheel is

feeding-pawl 17. It will be seen that when-

“stepped around exactly one tooth, such mo-

- tion being accurately determined by the stop-

45

pawl 20.

“wheel 5 is substantially similar to that of the

ratchet-wheel 6, except directed in the oppo-

" site way and need not, therefore, be again de-

R and: R’ indicate resistarices which we

employ in practice in series with the oper-.

ating-magnets 10 and 11 in order that the

current taken from the usual five-hundred-

- volt circuit 'shall not be excessive.” : In order
~ to simplify the diagram of circuits later de-
- scribed, these rgsistances will not be referred

00
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to, smce 1t 1s.6bvious that they may or may
not be used'giid take no part in the operation

of the real iInvention. |

~Arranged within each. ~recordi11g_‘-s'i'gna;1-'__
transmitter C and ¢’ we arrange a locking-
magnet, which is diagrammatically shown at

of a pair of

feeding-dogs. | , T

In conjunction with the apparatus above
~described we employ semaphores or display-
signals of any desired sort—such, for ex-

‘signal devices.

he feeding mechanism of the ';'-i'a’f;Chet;_

- scribed in detail. By virtue of the ratchet 5 |
the wheel 3 is stepped around one notch to
the left whenever the solenoid 11 is energized.

at each entrance to the block.

S BLYS08

Dand D' in Fig. 1. A convenient construc

tion of this locking-magnet is particularly
shown 1n Figs. 2 and 3, in which-a solenoid 24
1s secured inany convenient way to the frame

1 and has a core or plunger 25 longitudinally
_ - 26 1ndicates a link con-
‘nected to the plunger 25, and 27 denotes a

movable therein.
locking-lever, which is pivoted to the frame
26 whenever the solenoid-magnet 24 is ener-

gized. 29 and 30 indicate dogs upon the
lever 27, which lie directly beneath the

ratchet-wheels 5 and 6, so that each of the

ratchet-wheels is engaged and locked against
rotation whenever the locking-lever 27 is
raised.  When thesolenoid 24 1sdeénergized,

the locking-lever 27 falls by gravity, so that
both jof the pawls 5 and 6 are released and -

free to Totate under the influence of their

ample, as diagrammatically shown in Fig:
1,1 which E and E’ indicate, broadly, the

vide lamps 34 34/, which arearranged to indi-

'2'0

‘at 28, so as to be rocked upward-by the link
15

. 8o

90
In practice we provide pairs -~
ol lamps 32, 33, 32/, and 33’, which are ar--
ranged to display a red or danger signal at

| each entrance to the block E’.  We also pro-"

95 .

‘cate what we shall term a “telltale-—sigh_al-” -

35 35 indicate telltale - lamps which are

ments of circuits and mechanical parts by

‘which the above-described devices are used

in operation and by which a complete rail-
oad-signal attaining-the objects of this in-

vention is provided. -

- I indicates-a connection frora the circuit-

closing device B’ to the magnet 10 of the re-

cording signal-transmitter C, the circuit be-

‘normally out of circuit, but are arranged to =
be automatically switched into circuit should
either of the lamps 34 34" burn out by any
suitable magnetic cut-out, which need not be
‘described. 0 o

- We will now describe the various arrange-

100
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I1O

ing completed through the wire I* to the

gound at (/. P indicates a ‘connection

om the circuit closing-device B?to the mag-

net 11 of the signal-transmitting device C,

which is also completed fo the ground at G

through the wire . - I5, 1%, 77, and /® indicate
| connections from the circuit-closing devices

B? and B* to the recording-transmitter ¢/, in
all respects similar to the connection of the

recording signal-transmitter C above de-
scribed. By these means whenever. the car

passes from the section A? onto the single-

track section A’ a circuitis completed through
‘the magnet 10 and its -wheel 3 is stepped
arountl one notch to the right.. Whenever a
car leaves a section A’ and passes onto sec-
‘tion A?, a circuit is made through ' magnet 11

and the contact-wheel 3isstepped around one

120
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- jjotchin the Opi)los'itedirectioh. ' Accordingly |
"1t will be seen t

cuit will remain completed until the

817,463

_ at if the wheel is initially po-
sitioned with the insulatin -section 4 under
the brush 7 a circuit will be completed
from the wheel to the brush when the first
car passes from section A® to A, anc this cir-

. | last car
traveling from left to right has passed off of

 the section A/, at which time the magnet 11

10

20
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- passed off at A’

55

times as magnet 10,80
~be again located ab its zero position.

through lead-m/,
“semaphore apparatus K"

- K are

will have been energized the same number of
that the wheel 3 will
- In like
manner whenever a car
tion A® to section A’ the recording sional-
transmitter ¢V is actuated in a right-handed

direction and is returned step by step to zero-

positién when all of the cars passing from left

£o right have left the block Ad.. .
"We will now describe the signal-circuits
which are completed by the above-described

aetion and the manner in which the various

sienals are displayed. Whenever contact iS

made between the wheel 3 and the brush 7,

which we have séen oceurs when a car passes.
from block A? to block A’, current passes,
from any suitable source, such as‘the trolley-
connection o - therefrom,.

wire having a _
lamp 34, wire m? to ‘the
At this point the

circuits may be completed. 1n any desired

way, so as to display the lamps 32’ 33", the
‘semaphore - arm I,

and also energize the

locking - magnet 1), previously referred to.

We have conventently shown all of these de-

vices in amultiple eircuitin order that a burn-
out or failure of any one may not affect the

rest; but it is clear that they may beinaseries.
In

multiple or in a series circuit, if desired.
any case it is merely necessary to employ re-
sistances suitable to the conditions.
circuit is completed through the ground con-
nection G*. By reason of the completion of
the above circuit it will beseen that a telltaie-
signal 34 has been displayed to the car pass-
ing onto the block A’, while the semaphore-

-y

arm K’ anc t.

all cars at the section A’
from entering the
this condition will be maintained for any de-
sired number of cars entering the block from
the section A? until the last of such cars has

left. The purpose of the telltale-signalsis to

~indicate to an entering car that the appa-
~ ratug is in proper condition and that the

60
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seriaphore. devices at the opposite end have
been properly displayed. '

It sometimes happens that after a car has
entered an unoccupied block frem one end
that a car will enter from the opposite end,
disregarding the warning semaphore dis-
played,and under these circumstances a con-

controversy, the locking-magnets

passes from the sec-

recording signal-transmitter .
wires m® and m*, through which current

| ical parts d st
be applicable to the arrangement of circuits’

circuits may be modified and s
‘the spirit and scope of the invention.

to the points B* and B¥, res

“The | this case the connedtions for t

., he danger-lamps 32/ 3% are dis-.

played to hold up
block. It is evident that
section along the line, which 1s

In like manner the tell-
t&le-—si(glnal 34’ and the semaphore apparatus
isplayed by cars passing from right to {

‘oppositely - directed

t arise when the cars meet at |

the center of the single track as to which has
the right of way. Inorder to prevent such a
D and D

a

are used, and it will be seen that whenever .

cither of the semaphore devices I or K are’
th(:} blOGk A’
one or the other of the locking-magnets D’ 1s

operated at either entrance to

70

energized. When the semaphore 1 displays -

signals to lock out cars from leaving the sec-.

tiorr A%, the locking-magnet D’ is energized,
so that the wheel 3’ cannot turn. Accord-

ing signal-transmitters, so that conflicting

signals will be given. - o -
The circuits from the recording signal-

transmitter ¢/ are exactly like those 0%

C and include

passes in the same way as through the wires

75

‘ingly cars which wrongfully leave the section .
A3 cannot cause the actiation of their record-

80

the

w' and m* The apparatus is symmetrical

with respect to its action in both directions, .
rs passing from right

-

so that its action for ca
to left need not be repeated. _

We have now described the various me-
chanical parts and electrical connections of &

tem embodying the principles of our inven-
tion. Itis obvious that the various me¢han-
could be widely miodified and still
shown. In like manner the arrangement of
and still fall within
For
example, it 1s not necessary
cording signal-transmitter C connected to
contacts B/ and B2, since the device would
work equally well were the connections made
ectively. In
¢ transmitter
(¥ would be madé to the circuit-closing de-
vices B’ and B? instead of B?® and B . 1t 1s

merely essential that the respective record-

ing signal-transmitters be cross-connected to
be operated by entering and issuing trains
upon an intermediate block-section. a
"1t is to be understood that weinstall a com-
plete apparatus for each single-track block-
complete 1n
itself and indépendent of succeeding sections.

What we claim is—

1. In a block-signal

pleted by movement of said wheel or disk 1n

“either direction, a pair of operating-magnets
for moving said disk

a locking-magnet for holding sald wheel or
disk against rotation. - -
2. In ablock-signa
ratchet - teeth "secured

thereto, a pair of feeding-pawls acting on the

to have there-

in either direction, and

1 system, a wheel or disk,

X125
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complete and operative railroad signal sys-

95
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115

! system, a wheel or
‘disk, a signal - circutt arranged to be com-

120

respective ratchet-teeth, a pair’ of magnets

' *

having operative connections to said fee in%—
n

pawls, and a locking-magnet arranged to ho
said disk against rotation. = -

13C
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3. In a railroad signal system, a wheel or
disk having an insulated section thereon, s
pair of oppositely - directed ratchet-wheels
connected to said disk, feeding-pawls for the

respective ratchet-wheels, a rocking lever-

having detents thereon to engage each of said

ratchet-wheels, and a locking -magnet for
moving sald rocking lever into engaging po-

'Siti()ﬂ \

4. In a railroad signal system, a wheel or

disk, means for moving said wheel or disk

step by step in either direction, a circuit com-
pleted by said movement of said wheel or

~disk, said circuit including a telltale - signal,
and means whereby the completion of said

circult displays a danger-signal and actuates
a locking-magnet. o |

5. In a block-signal system, & disk having

an 1nsulated section thereon, a contact bear-
ing on said insulated section and having in-
cluded in circuit therewith a telltale-signal,
a danger-signal and a semaphore-operating
means, means 1or charging the said disk from
a trolley-wire, a ground-return for said cir-

cuit, and a pair of solenoid-magnets having |

armatures acting on said disk to turn the
samne 1n'opposite directions. -

6. In a block-signal system, a disk having
an insulated section thereon, a contact bear-
ing on said disk and included in a circuit hav-
Ing asemaphore-operating meansand danger-
signal therein, means for charging said disk

-

by connection to the trolley-wire, a pair of

magnets arranged to step said disk around in
opposite directions, and a pair of circuit-

-closing devices opposite the ends of a block-

sectlon Included in circuits with said re-

spective magnets. | |
7. In a block-signal system, a disk having

an insulated section thereon, a pair of solen-

817,463

| oid-magnets arranged to step around said

disk 1n opposite directions, circult-closing de-
vices upon the trolley-wire at opposite ends
of the block-section in circuit with the re-
spective magnets, and a circuit including s
telltale-signal at one end of the section and a

-danger-signal at the opposite end arran%fd to

be completed by the rotation of said dis

8. In a block-signal system, a disk having
an msulated section thereon, a pair of solen-
old-magnets arranged to step around said
disk 1n opposite direction, circuit-closing de-
viges upon the trolley-wire at opposite ends
of the block-section in circuit with the re-
spective magnets, a circuit including a tell-
tale-signal at one end of the section and a
danger-signal at the opposite end arranged to
be completed by the rotation of said disk,
and a locking-magnet for said disk. |

9. In a block-signal system, a pair of dou-
ble-track sections connected by an interme-

diate single-track section, circuit-closing de-

vices upon the trolley-wires of both double-

45
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track sections, a pair of disks charged from

the trolley-wire also-opposite such points and
each having an insulated section thereon,

magnets for stepping around said disks re-

spectively connected to said circult-closing
devices, a pair of confacts bearing on said
disks, and a pair of series circuits each in-

cluding one of said contacts and also includ-

ing telltale and danger signals at the re-
spective entrances to the single-track section.

In witness whereof we subscribe our slona-
tures in the presence of two witnesses.

- -ROLLIN A. BALDWIN.
- _ - GEORGE D. FOOTE.
- Witnesses: | - |
- HEvaraAN Rowrnanp,
SUSAN K. MERRIAM.
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