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Ta all whom ©t may concermn:

Be it known that I, JAcoB W. LATTIG, of
Easton, in the State of Pennsylvama, hd,ve in-
vented new and useful Improvements in Rail-
way Signal Apparatus and System%, of Whleh

the followmﬂ' 18 a specification.

My invention relates to that kmd of 1&11—-

| way signal apparatus in which the signal-op-

: emting’ mechanism, having in it a mechanical
break at some point hetween the signal and

10

the signal-operating lever, is combined with

‘means for closing the break and an electro-

magnet for controlling the operation of the

break-closing means, the arrangement being

such that whenever and solong as the magnet

is inactive the break in the signal-operating

mechanism will be open and incapable of

L - closure by the break-closing means, and the
| - signal, if not already in “danger” position,

20

will be returned to and maintained in “dan-

~ger” position or in that position (whatever it
- may be) which it is intended it shall assume
- whenever the magnet is inactive. .

25

' 1ng means.

My invention, so far as the apparatus is
concerned, remdes, mainly, in the break-clos-
The break itself is conveniently

~ provided by dividing one of the operating-
-~ rods of which the connections are composed
- and by forming the adjoining ends of the two

30
-gage each other so long as they are pressed

B together.

divisions in such manner that they will en-

The break-closing means consists

- of a clamp-like guide, the walls of which (one

.3 5

or both) can yield wheneverdesired, but which
50 long as they are rigid and unyielding will

press together and hold in engagement the

 two ends of said rod, which can slide freely
- .+ between them. 'The movable mewmberof the
~clamp is movable or fixed, according as the

20

magnet is inactive or active, the ma,ﬂ*net for

this purpose controlling a lateh or lock by
~ which when the

magnet is active, and. ouly

- then, the movable member is locked tight in

~its clamping position.
~organized is susceptible of wide and varied

The apparatus thus

use in single and double railway track-block

‘systems, in which the circuit for controlling

- the magnet may or may not be formed in part

50

of the 1:1 ack-rails, or in connection with the
home and distant signals of ordmary mter-

lockmﬂ* towers.

-the same track.

will be hefeinaftef_ illustmted and described,
involving other and additional features of
mventlon which mll be pmuted out in the

claims. .
In the dmwmgq, Flﬂ‘llle 1 is a vertical lon-

gitudinal section of the more lmportant parts
of the mechanism for operating and control-
ling the signal. - Kigs. 1* 1° 1°¢ 1¢ are details.
Fig. 2 represents my invention as embodied
in a railroad signal system where the traffic,
as on a double-track ratlroad, 18 in one direc-
tton only on one track. Kig. 3 shows the em-
bodiment of the invention in a system of
rallroad-signaling where the traffic, as on a

55

6o

ralr:vﬂwle tmek 13,111'0&(:1 is in both directionson

Flﬂ" 4 represents the inven-
tion as applied to a system in which the elec-

| triceir emtconta,mmo*the magnetisnotformed

in part of ‘the track-rails. F}ﬂ*. O represents
it is designed to act,in effect, asa trip to place
the swnal to “ddnﬂ“m ” &utomd,tlmllv under
certa,m conditions.

To an undewtandmw of the systems 1llus-
trated in Figs. 2, 3, 4, and 5, it will be neces-
sary to first e‘{pla,in the construction and
mode of 0pemt1on of the appar &tus 1llustr&ted

in Fig.-1.
C is the mn'nal casting carrying the sema-

10

‘the invention as embodied in a system where

75

80

phore: L and pwoted in the usual way to the .

pole D. It is represented 1n its normal or
“danger” position and is brought and held in
this posmou by its weight I

B’ B F & H are a portion of the mgnal-op-
erating connections or
from the signal to the operating-lever in the
tower in the usual way. The break in this
mechanism is between the parts B and F.

A is a suitable box to contain the magnet

85

mechanism leading -

QO

and the parts of the apparatus with which it

is in more immediate operative connection.
In practice I prefer to attach this box to the
signal-pole D, 8o as to be out of tampering
reach; but it may be i1nserted anywhere on

95

the line of rod or plpe leading fmm the tower L

to the signal.
The paltB is a toothed shde bal whlch

passes up through an opening in the top of
the box and is crmded and held 1n place from
lateral movement by guides.s s’.s%

I02

The part ..

T is also a toothed slide-bar, the teeth of the

Some of ifs- more 1mp01tant apphcatmns | two bars F B facing each other :80 that they
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thesignalwould at oncereturn to “danger”po-
0 gether. It is shown in perspective in Fig. 1°. | sition and the bar K would thereafter be in-
- The bar F, unilike the bar B, does not move | capable of giving any motion whatever tothe 70
SRR between fixed guides and it is jointed to the | bar B; and so, with the parts in the position: .
. g endof rod G, which for this purpose projects | S
- into the box A through the bottom, at which |

... point itis received between guides s*st To |

~will interlock or engage when piessed to-

from the latch-lever, and consequently there ye¢ =
‘would be nothing at all to hold the bar - Fup - -

oot hold the hinged toothed bar K in engagement.
o - | with bar B, I make use of the lever J, (shown

o 1o in face view in Fig. 1¢) which is pivoted at &
.o tothebox A and isintended to bear upon 5th'6é |

oo swinging lever forms the mc'a'iiif::lublef_menfi‘t)eﬂr-t:)f-i simply push to one side the clamp-lever J. - -
 the clamp hereinbefore referred- 1 It will be seen-from the foregoing that the

7 Tohold the lower and freeend of the lever | o
""""""""" sition in caseof breakage of wires or any.por- 85 -

oo ap-to its work, I make use of a latch, con:
tion .of the:wcircuit, failure of battery,orshort- =

Croiioiiiosisting In this instance of an.angle-leverhung i tion .of thewecirecuit, failure of battery, orshort-
2c at its elbow in the box on-a horizontal :pivot | eircuniting: of thei magnet from any cause, a

S T T :mﬁs--~with.:its. shorter: al‘m-.-.a,rranged::m ‘extend | feature of which is;of;_mam‘ifegt a;dvan;taa,ge;in e

|'block 'systems where the magnet-circuit. 1s
| formed:in part of the :track-rails, as will.be 9o

o InKige 2, R R is a section of one track ota -
as-shown in -the plan view, Fig..19, to clear { double-track railroad between twostations X =

SEEREEEE R TS T S U T the bar:-and to-allow the latter freedom- to

------------- - swing into and: out of rengagement:with the :

- toothed.-bar .
oo a0 o hold 1o turn the lateh-leverin the posi= | the section form part of an electrie circuit, -~ =
.. tion in which 1t will prevent the:clamp-lever | which includes key K, and :battery V at.sta-
oo J from moving onutwardly, I make use ofa de- | tion 'Y, and magnet: M at. s;ta;t;ieomf;;X,'g the e¢cir-
---------- - _ | cuit being completed by wires-1 2 3 4 5. 1c0
"""" ~n on the upper end of the pivoted armature- |} This circuit I term the *lock-operating cir-

cated by the-arrow. . Thesection isinsulated 95
‘at each end, as.indicated :at 2.  The rails.of

electro-magnet P,thearrangement being.such -

that when the magnet is active or energized
- the movement of the armature-lever:.thereby

caused will cause the hook 7 to catch over the

cult at station X, which includes the magnet
P of the:mechanism hereinbefore described,
and its battery V’, and is completed through
the:armature-lever of magnet M, or through
end of the long .arm of the latech-lever and | contacts controlled thereby. This circuit:I
thus lock the latter in place.  Whenever:the | term: the:* lock-circuit.”. The:partsand:their
magnet is inactive or de-energized, the:arma: | connections.are represented. in normal posi-
ture-lever,byitsweightQorequivalentretraci- | tion, the:signal .standing at “danger.” The
ileagency, will be pulled back against its back | part: marked A is intended to conventionally
45 Stop 7, thus removing .the -hook n from:the | represent the.apparatus:of Fig. 1.. Both eir:
- lateh-lever and releasing - the-latter, and con- | cuits are open, the:lock-operating circuit at
sequently the clamp-leverdJ also; which leaves | the.point controlled by the key K, at station
the bar ¥ free to fall back out.of engagement | Y, the lock-circuit at the. point.controlled:by 115
with the bar b. - . thearmature-leverof magnet M,whichisonits
- When the parts occupy-the:position shown | back:stop..: Under these conditions, topermit -
in the drawings, the magnet I is energized, as | a train to enter theiblock the lever-man at the
it must always be whenever the hook n isin | station:X must-wire the:man. at. station'Y to
the position represented. .. Under these con-:| conneet him:to his signal, which the:station-
ditions;if the rod H be pushed:upward, then, | Y man does by closing the lock-operating:cir-

105
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55 inasmuch as the levers J L -:are-held:up to
their work by the hook .or detent 7, the bars

F and B are held firmly in engagement; and.
consequently the signal will be operated:-and:

lowered to inclined. or.“ safety ” position.::: It
60 when this is accomplished,or, indeed; at-any
should be demagnetized, the:detent-n would
be at once removed from the latch:lever, and

the latter, together with the: clamp-lever.J,

65 would at once be setfree,thus permitting the

bar F to swing back out of engagement :with

cuit through his key K,:thereby energizing -

magnet M, which by attracting its.:armature
closes. the local lock-cireuit:at station X.". In
this way the:magnet P is energized -and -the
break:in the:signal-operating -mechanism. at

yny- | station X is consequently closed, thus.ena-
time during the movement, the:magnet: P |

bling.the:lever-man at this station to shift:his

‘signal to * safety.” Itistobenoted, however,
-1n this:connection. that the.ability of the op-
-erator at station Y toclosethecircuit through
-magnet M, at:station- X, wounld :be:curtailed -

by several contingencies, as, for.example,:by.

the bar B, the result of which would be:that | a broken rail or wire, a defective battery,a

125

130
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-The men at both stations

‘5 must, therefore, not only act in harmony, but
- the track, the circuits, and the battery must

. beintact, the pI‘@CE‘:leU train must have en-
‘tirely cleared the block and all conditions of

~safety must be fulfilled before a
train can be admitted to the bloek
vious that switches also may be included in
the rail portion of the lock-operating circuit,
so as to prevent the giving of a safety-signal
'if a switch be wrong.
passes the signal at X and enters upon block-
section R R, magnet M is cut out, the current

following

As soon as the tram

* seeking the path of lower resistance offered

by the Wheels and axles of the cars its arma-

ture-lever drops back, and consequently the

"100&1 lock - circuit meludmm magnet P is

. "broken with the effect of U.Dli)ckll’l”‘ the bars

F B of Fig. 1 and causing the released sig-

- nal to at once go automatleally to ‘‘ danger. s
-~ No two trains, therefore, can enter the block

:

- at both stations.

‘without the consent and aid of the lever-men
The signalis alwayslocked

~at “danger,” or what is equivalent to the

same thmn' the break in the signal-operating

".'_mechamsm is open, so that the signal cannot

30

- all safeguards are comphed with.
~bea eorreepondmn‘ arrangement for the sec-

be moved from the “danger” position until
There will

- ~ tion of the other track of the double track, ex-

cept, of course, for thissection, the apparatus

at station X WIH be at station Y, and vice versa.

“Substa,ntmlly the same arrangement obtains

~ inapplying the system and apparatus toa sin-
- gle track on which the traffic is in both di-

- rections with such modification of the lock-
operating circuits as required in order to en-
~able. the same insulated track-section to be

40

- used in common for both lock-operating e¢ir-

cuits.

‘T'’his will be understood by reference

 to Fig. 8. Ateachstation there is akey K to

45

 Each key K is between two contacts.
per contact against which it normally rests

control the lock-operating circuit which in-

cludes the magnet M at the other station.
The up-

~ is in the loek-opemtmg circuit controlled

> from the other station.

from which it is normally operated is in its
own lock-operating ecireuit.

" when out of action forms part of the other
~ ¢ireuit, and when closed to complete its own

55 circuif necessarily opens thecontact with the

other.

The lock-operating circuit from key K at

- station Y 1s traced from that key as follows:
6, one rail of insulated section to station X,

.6_0'

7, K, (of station X,) 8, magnet M, 9, 10, other

',mll of insulated seetmn back to station Y,

11, battery E, (station Y) 12, and lower con-

: _-ta,et of key K.

The corresponding circuit from key K at

~station Y is traced from that key as follows:

- 7,0ne rail of insulated section to station Y,

It 1s Ob- |

The lower contact

Thus each key

'brldﬂ*e swept away, a land slide, and last, but | rail of insulated section back to station X, 10,
most important, by a section of a tmm or
-even by a pair of connected wheels left on the
insulated section.

| battery E (station X) 15, lower contact of key
K. Each magnet M controls at the station
where it is leeated a lock-circuit precisely

70

similar to that already described by refer-

ence to Fig. 2.
two 1001{-0peratmfr cireuits, and the two local
lock-circuits are normally open.

If the operator at station X, for example,

All four of the circuits, the -

75

close his key KK, this will eneln'lze the magnet

M at station Y, thus closing the local loek»

circuit through the magnet P at that station
and permitting the operator there to set. his

'signal to “safety” and admit a train from his
The moment the train en- -

endinto the bloek.
ters the block thesignal at Y, for reasons here-
inbefore given, eutoma,tleally goes to “dan-
ger,” and ther eafter and antil that train has
passed out from the block a safety—smnal can-

not be given from either end. It is utterly

80

11npoe51b1e to give a safety-signal flom both

ends s1mu1tane0usly
The arrangement illustrated in Fig. 4 1S

one which can be advantageously empleyed

90

whenever for any reason it is deemed prudent :

to require the services of two men to operate
one signal, even at the same station, one to
eoutlol the key K, the other to Opelate the
mechanical apphanees for setting the signal.

05

In view of what has already been said the ar-

1a,nﬂ'ement will be understood from the figure
w1bhout farther explanation.

nal is set can never putthesignal to safetv ”

The man who B
handles the operating-lever by which the sig-

100

without the aid of the man at the key K; but : -
the key-man can always put the sw‘nal to or

keep it at “ danger.”
The appamtus, as helembefore mdleated

can also be used in connection with any. of

, 105

the home or distant signals of ordinaryinter- .

locking-towers, and be made to act as a “trip”

to plaee such swnals automatically to “dan-
ger” as soon as a train passes beyond the sig-

110

nal but for this purpose to open the b1ea,k |

in the signal-operating mechanism only mo-
mentamly, the break then automemcally clos-

ing, soas torestore the signal-operating mech-
anism to Opemtwe condition. This is illus-

trated In Fig. 5, in which the signal is sup-
| posed to be Opemted from a towe1 the traffic

is 1n the direction of the arrow, d.Ild the track
has a short insulated section a llttle in ad-
vance of the signal.

Thereisa local lock-circuit (30]113&111111“' mao‘-
net I’ for controlling the break in the swna,l-
operating mechanism similar to the like Clr-
cuit already described andillustratedin Figs.
2 and 3.

seribed, is completed through the insulated
tlael{-sectlen and includes the magnet M, by

‘whose armature the circuit of maﬂ'uet P IS
opened and closed, but which, unlll{e those

circuits, contains no key K and is constantly
closed. Under these conditions the magnet

M is normally energized, the cirecuit of mag-

6, K (of station Y) 13, magnet M, 14, 11, other | net P normally is elosed and the signal-op-

_ There isalso a second cireuit, which -
like the lock-operating circuits alr eady de-

[15

[I20
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 connection with the signal;

10 -
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cunited and the signal goes to “danger.”
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erating mechanism normally is in 0pelatne | inbefore set forth, of a signal- Operatmn‘ mech-

‘but whenever a
train passes over the short insulated track-
sections the magnet M 1s cut out or short cir-
The

moment, however, the train passes the sec-

tion the parts resume their normal condition
and the signal can, as before, be operated in

the usual way from-the tower.

tion 1s as follows:

1. The eombmatwn of a rmlwav-swnal sig-

nal-operating mechanism composed in part

of two rods or slide-bars capable of engaging |
and  being disengaged from one another, a
clamp through which said bars pass and can
move, means forlockingtheclampinits closed
position, and an. electro-magnet for control- |
ling said locking means, substantially as and

for the purposes hereinbefore set forth.

2. The combinaticn, substantially as set:
for’th of a sio*nal a divided sifmal operating

.parts of the rod WhICh pdSS thI ough and move

in said clamp; and :an electro- mawnetlca]lv-
operated detent for controlling the movable

member of said clamp, subbt.:tntla,lly as and .

for the purposes hereinbefore set forth. -
3. In
slide-bars forming part-of the. signal-operat-

ing mechanism, -the:clamp-lever, the pivoted :

lateh-lever locking and releasing the clamp-

lever, the. detent: for locking: dud releasing
the 1aten-1ever and. the eleotro magnet and

its a;rma,turﬂ-lever- for.controlling the detent,

substantially as and for the purposes herein-

before set forth.

4. The combmatmn Substa,ntlally as here- 1

Having described my improvements, what .
I claim herein as new and of my own inven-

combination with - the two toothed-‘

. Belly

]

anism having atsome pomt in it between the
signal and the operating-lever a mechanical
br'eak-E means for closing said break, an elec-

40

tro-magnet controlling said break -closing

means, a lock-cirenit including said magnet,

and a second: or lock-operating ecircuit i1n-

cluding-an electro-magnet which controls con-
tacts included in the: lock-circuit, substan-

tially as and for the purpose hereinbefore set -

forth. -

45

50

5. A rallway electric bloek-qwnalmw Sys-

nal—operatuw mechamsm having in 1t a, me-

chanical break, means for 'cloSing said break,

-an electro-magnet for controlling said break-

closing means under-such -an-arrangement

“that the:break shall be open-so-long as and

whenever the -magnet is inactive, and a nor-

55

mally-open lock-eireuit ineluding said mag-

net, in combination with an insulated track-

section extending . from that station to the
‘next, a normally-open lock-operating circuit
formed 1in part by the-track-rails of said: sec-
‘tion, and including at the last station thekey

by which it is 0108911 and opened, and at the
first-named station (or-station where the sig-
nals.to beoperated is located) an electro-mag-

' net controlling normally-open-contactsin the

6o

local lock-cireuit, the arrangement being such -

that the local lock-circuit at the'one station
can be closed only through the closure of ‘the
lock-operating circuit at the other station,
substantially as-and for the ‘purposes herem-
Defore set fortn.
JACOB W. LATTIG.
- Witnesses: |
MICHAEL T. LYNCH,
J. BRUNNER."
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