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Be it known that I, JOHANN HEINRICH

FRISCHEN, a subject of the Emperor of Ger-

many, residing at Berlin, Germany, have in-
vented new and useful Improvements in
Block - Signal Indicating Mechanism, (for
which I have obtained the following Letters

Patent: in GreatBritain, No. 2,289, dated Feb-
7, 1891; in France, No. 211,362, dated
February 12, 1891; in Germany, No. 57,764,
dated October 14, 1890; in Austria-Hungary,:
No. 51,605 and No. 3,905, dated November 14,
1890; in Italy, No. 29,149, dated February 23,

1891; in Belgium, No. 93,720, dated February

10, 1891, and in Switzerland, No. 3,326, dated.
February 20, 1891,) of which the following 1s.
~ a specification. ) -
This invention relates to an improved con-
 struction and adaptation of electrical block

signaling apparatus, and has for its object to
promotesafety of travel oversingle track rail-

- wWays.
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The invention consists in an arrangement
of duplicate electric signaling devices at ad-

jacent or sucecessive stations of the railway, |
each device comprising threeelectric switches |
operated or controlled by a key in the hands

of the conductor or guard of a train on leav-

ing one station and after entering the next
station beyond, or after returning to the same

‘station without traveling the full distance be-

tween two stations. )
The invention will first be described and

then will be defined in claims hereinafter set
forth. | - . L

Reference is to be had to the accompanying
drawing forming a part of this specification

and which represents the electric signaling de-
vices at two adjoining stations of the railway,

and the electrie circuits. | |
The apparatus at the respective stations A,
and B, is in duplicate. Hence a detailed de-

seription of the devices at one station will
sut |
45

ice. |
The electrical devices are

protected in a

suitable frame or casing indicated by the
“heavy black line and having at its face three
- keyholes 1, 2, 3, for insertion of the conduct-

:
i

or’s key to rotate respectively the cams 4, 9,
6, which control electric switch devices com-
prising a system of levers each carrying one
or more spring contacts adapted for electrical
connection with adjacent contacts to which
the line or circuit wires are connected. The
levers themselves are insulated electrically
from their spring contacts and the circuit
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wires. Hence,it will be understood that where

in this specification the electric cireuits are

more briefly deseribed as passing to or from

thelevers, the circuits pass through the spring
contacts of the levers. |

60

The switch devices controlied by the cam 4,
consist of a primary duplex lever comprising

a lever 7,coupled bya rod 3, to another lever
9. Said lever 7, which is acted on directly by
the cam, is adapted tocontacts 10,11, and the
lever 9, is adapted to a contact 12. The rod
3,1is attached to the lever 7,by a pin and slot
connection allowing lever 7,to be carried from
the contact 10, without disconnecting lever 9,

70

from contact 12, during the semi-rotation of

the ecam 4. o -

The switch devices eontrolled by the cam 9,
consist of asecondary duplex lever comprising
alever 13, whichisacted ondirectly by the cam
and is linked by arod 14, to a lever 15, the le-
ver 13 being adapted to a contact 16, while the
lever 15, is adapted to either one of two con-
tacts 17,18. -The switch device controlled by
the eam 6, comprises a single lever 19, adapted
to either one of two contacts 20,21. Suitable

springs normally lift the switch levers to the

cams and contacts, as shown in the drawing.
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An electro magnet 22, has a spring drawn ar-

mature 23, carrying a hook head which is

| adapted to engage the switch lever 7, and lock
‘it in the lowermost position to which it is de-
pressed by full rotation of the cam 4. - The

shafts or axles of the cams 4, 5, each carry a
suitable ratchet stop device 24, engaged by a
pawl in & manner preventing movement to
the left hand of the cam and also preventing

GO

withdrawal of the operating key after it isin-

serted in the keyholeand turned partlyaround
to the right hand, or until after a full revolu-

tion of the cam is completed. A galvanome-
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N "_ter 25, serves.as an indicator not1fy1ng the
~ conductor operating the signal devicesat one:
- . station of proper action of the devices at the

IO

- white for indicating “safety” or all clear. |
" Suitable crank and rod connections between

next station. Thesignal proper consists pref-

erably of a disk 20, arranﬂ'ed behind a frame
“having openings.or transparent faces forming -

a Maltese cross, said disk having painted on .

.

- it asimilarly formed red cross which by turn-
~ Ing of the disk may be made to appear to indi-

cate ‘danger” orstop, or todisappear to show

ki

. the signal disk shaft and the armature 27, of
-an electro magnet 28, will when the magnet:

15 isenergized,turnthe disk to indicate “safety”_

- asat statlon A, and when the magnet is -out:
- of circuitany snltable spring or weight-device

~ not necessary to show or deserlbe Wﬂ] as the -
“armature falls away from the magnet pull

the disk around to 1ndteete“ dan frer & as. shewn 1

'-at station B.

‘The electric e1rculte w111 be mamfest fpem

~ 'the following explanation of the operation.of

the anpara,tns

Normally, the cams 3, 4, 5,.0f
both stations A, B, have positions mdtcated

-at station B, and both magnets 28, attract |

~ their armatures 27, and both signal disks |
show white or safety ” and both gelvanom- t-

3o

y _-*to contact 10, thenee to lever 7, and by erei

to eontact 17, and wire f, to switech lever 9.

eterneedles haveineclined positions.

In these
normal ad_] ustn"en't's """ t13['e'"en'fi*en't""ffe'in"'the""l

~cal battery 29, at station B, will take the ere

]_.

[

a, to switch lever 13, the centaet 16, wire b,

I

. contact 12, and wire g, to the point A, and |
~ thenee by wire 4, to earth at E. The culrent | .

flOHl station A, to station B, will flow from

the battery 30, over wire s to switch lever 13, COIIHEGI’IHU 15, with the contact 18, thereb3

thence by contact 16, 1o wire %, to contact 10
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wire r,to earth at E.

Snppese a train were. to start from- eta-
tlon A, toward station B, the conductor -or
guard ef the train at A, will insert the key 31,
~in the signal frame hole 1, and will give a |

‘half tnrn to the eam 4, thereby removing le-
- ver 7,4from contact 10, whteh breaks the clir-
cuit thronﬂ'h the wire m, to the electro mag- |
net 28, of station B. IIence the spring or:
Wewht at the disk 26, of station B, will turn
'ﬂ]lS disk to red-or “danﬂ'et ”? this belnﬂ' the
‘relative adjustments of pa,rts shown in the
- drawing.
. A, by thus causing the signal dtsk to be set

T'his-operation of cam 4, at station

'" 'to ¢ dan ger ”.at etatlon B 18 a notlﬁeatlon at

“which lever 7, at t]:us time normally touches, y
~ and from lever 7, via wire [, to walvanemeter-i
25, of station A, and thence by line wirem, to
electro magnet 28, of station B, and thence’ '
by wire n, to smtch lever 15, a,nd to contact |
17, and by wire o, to lever 9, and contact 12,
: and ‘thence by wire p, to: the point g, a.nd.
The electro magnets 22, |
- of both stations are without eurrent and are

~ therefore normally inoperative because the
- Ievers 7,:and 19, do not touch the.contacts 11,

B 5'03,_713 '

‘the latter station that a train ls to take the
track at or from station A, and that trains
‘Sshould not enter the line from station B, and

that the signal devices at B, are not to be op-
erated. When the signal at B, is thus set to

“danger ” this will be announced or indicated
at A by. the galvenometer needle taking
‘the vertlcal position shown.

AS the key 31
can be conveniently turned by one hand

-only about one half a revolution to give a
corresponding half-turn to the cam 4 prior
‘to releasing the key and taking a new hold of

it by the ﬁntrere to complete the revolution,

Sa

‘there will be .caused a ‘temporary stop or
“dwell” of the parts in the above described
relations long enough to effect at stalion A,
“the netlﬁcatlon abeve named. - As the tram
conductor gives the compulsory full rotation -

of the key 31 pI’lOI‘ to wﬂhdrawmw the key

‘and the cam 4, is thereby given a .complete

turn, the smtch levers 7, 9, at station A, will

be drawn downward teﬂ'ether thereby discon-

Tneeting 9, from contact 12 and connecting le-
ver 7, WIth contact 11, Whlle at the same tlme
the armatnre 23, of macrnet 22, will eateh and

retain the lever 7, in 10wer1nost position to
“which it had been adjusted by the passage of
the highest point of the cam 4. The electric
-ClI‘Clllt through the magnet 28, of station A,
thrnucrhthemresf,g,newm """ Bi;e]i'en at 12,

and allows the disk 26, of station A, to be set
10 “danger” .as the armatnre 27, falls away

- | from the magnet and while the Slgnals show
¢, to O'alvanometer 25, of B, and thence by | ¢

'llne wire d, from statlen B, to electro ma*met? ‘now safely. enter the line at A and proceed

28, of etatlon A, thence by wire.e, to lever 15, | to B. When the train arrives at station B,
the conductor or guard will insert his key at

the hole 2, of its a,ppara,tns and will turn the

“danger” at both stations A, B, the train may

cam thereby removing the switch levers 13,
15, from the respective contacts 16, 17, end

causing cnrrent from the batterv 29 to flow
"-thronﬂ'h wire a, lever 13, wire o/, eontaet 18,
and lever 19, to wire 7, and electro magnet
| 28, of B, energizing it and attracting its ar-
:ma,ture 27 and changing the signal 26 from

9%
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red or “danger” to whlte or “safety 7

| Through this maﬂ'net the current flows via
wire m, to station A thence through its gal-
_'-Vanometer 25, the w1rel lever 7, contact 11
wire s, to pmntt and thence thronﬂ'h the mag-
| net 22 and A, 7, to earth at E. The Ina,frnet B
| 22 bemg thus. energized attracts its armature
'23 and thereby releases lever 7, and allows

levers 7,9,to again be drawn by then- springs

to the centacte 10, 12, respectively, thus re-
_-esta,bllshmfr the Cll‘CUlt through wires ¢, £, ¢,
| 7, to -earth ‘at station A, and energizing its

magnet 28, and causing its armature 27, to re-
adgnst its ewnnl disk 26 to white or “sa,fety 7

17. “Theoriginal normal adj justments are thus
again attetned and the

120
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_-11n1nedmtely the full turn of the cam 5, at sta-
tion B, by the key had permitted the spring
to dra,w the levers 13, 15, to the contacts 16,

132

signal disks 26, at
"both stations A, B, again show whlte or

L Safety ? Shonld t,he tra,ln be run in eppo- -
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site direction or from station B, to 'A,- the op-
eration would be substantially the same as

above described and on final operation of the |
| of its cam 6, at the hole 3, would send the cur-

cam b at A, by the key inserted at the hole 2

the eleetrlc current. will flow from battery 30
along wire 4, to lever 13, wire j’, contact 18
Iever 15, wire ¢, to maﬂ*net 28,0f A,thus chanﬂ'-

ing its qwn&l 20, to white or “safety & and

thence the cur rent passes via wire d, to sta-
tion B and its galvanometer 25,the wire c, re-

tained lever 7 contact 11, wire 1, through

magnet 22, ot B and from q, ‘and throu oh wire

7, to earth atE thereby releasing lever 7,and

i3
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allowmﬂ' 7 and 9, to again be drewn by thelr_
springs to eontaets 10 and 12, and re-estab-

lishing normal eleetrlc cneults and again

chann'mﬂ' signal 26, of station B, to ehlte or
f¢ sefety : g the sw'na,ls at both stetlone A, and

B,now beingat normal safety” adj ustments.
lf by ehence, both apparatus at stations A,

B, be operated at once by keys inserted by_

conductors of two approaching trains at the

holes 1, both circuits will be broken at the
contacts 10, and each operator will find that

the signal disk of his own apparatus which
at the first half-turn of the key Should show
a white cross will show a red cross. In this

case the conductor of the train having by |
previous agreement the right of way, “will |

bring his tram into the lme On passing out
of the line at the farther station the conductor
must operate his key at the hole 2, as usual
but no change will be effected in the signals

- by this oper ation. The contactlever 7, of the

35
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apparatus of the station from which the train

started will by this means be released but the

lever 7, of the apparatus at the station where
the tra,m is waiting to enter still remains held
by its electro magnet. The waiting train can
thereforenowen ter theline which Is protected

by the two red signals, and on passing out

at the other station the conductor uses his
key at the hole 2, whereby the normal adjust-

ments of the two apparatus will be restored,
showing the white cross or “safety” swna,ls
at beth stations. If, after a train has en-
tered the line between the two stations A,
B, it does not travel the whole distance but
returns from an intermediate point, the ap-
paratus at the station the train left will have
been operated at the key hole 1, as above
described, but as the train 1eturns to this

station the conductor will insert his. key into |

the hole 3, of the apparatus (which hole is
normally sealed or closed while making all
usual straightway runs between t{wo stetlons)
and the key will turn the cam 6, and thereby
will carry the lever 19, from the contact 20,
to the contact 21, thus causing the current of
battery 30, at tatmn A, for meta,nce, to pass
through wire 7, lever 13 contact 16, wire £k,

eoutaeb 10, wire u, to centaet 21, level 19, end-

wire v, to t thence through eleetw mewnet
22, point A, and wire 1, to D'round at K, theleby

energizing magnet "’2 a,nd a,ttreetmﬂ* the ar-
,mature 25 end releasmﬂ' the lever 7, to allow

7, 9, to be drawn by the springs to the con-

' teets 10, 11, to again restore the apparatus to

normal a,dJ ustments orcondition. Should the
train leave and return to station B, operation 7o

rent of battely 29, ‘thmuﬂ*h a, 13, 16, b, 10,

wire w, 21, 19, and wire. z, to th_e eIeetlo mag-
‘net and the_nee by wire r, to earth at K, and

the signal at B, would be restored to normal 75
condition. The conductor’s key 31, has a hole
fitting the square or flat sided stdle of the
cams 3 4,5, and the key has an ordinary ward
which when the key is inserted and turned,
lies behind the front of the casing of the ap- 8o
paratus as in ordinary locks, and as the pawl
and ratchet devices 24, prevent turning back-
ward of the cam, it is obvious that. the key
cannot be withdrawn after rotation of the
cam is begun, until after a complete turn of 8s
the cam 1s effeeted by the key. In the draw-.
ing the key 31, is represented with its ward
uppermost, merely to illustrate how it cannot
then be withdrawn from the casing. --

Any other devices may be employed in- go
stead of the cams4, 5, 6, to actuate the switeh
levers for contfrolling the electrie circuits of
the signal apparatus within the scope of my

invention, but the cams combined with the

turning keys as above described, are pre- 935
ferred in practice. |

Anydesired souree of eleetmeltv or electric
energy may be substituted for the station. bat-
teries 29, 30 as will readily be understoed

| elalm as my invention— 100

1. An electric block signal apparatus for
railways, comprising sets ef switch levers at
two stations, each set having primary and. sec-
ondary duplex contact dewees consisting of
four levers coupled ir pairs by two rods, con- roj
tacts to which the primary and secondary du- -
plex levers are adapted, an electro magnet
at each station having an armature adapted

to catch the actuated primary duplex lever

thereof, a signaling device ateach station,an 1rto
electro magnet having an armature controi-
ling said signaling device, a battery at each

‘etatlen and wires conneetmfr the two stations,

their batteries, electro men'nets contacts and |

switch levers, substa,ntla,lly as described. [I5
2. An electric block signal apparatus for‘ o

railways, comprising sets of switch levers at

two stations, each set having primary and sec-

ondary duplex contact devices consisting of

four levers coupled in pairs by two rods, con- 120

tacts to which the primary and secondary du-

plex levers are adapted, an electro magnet

at each station having an armature adapted

to catch the actuated primary duplex lever

thereof, a signaling device at each station,an 125
electro magnet having an armature control-
ling said signaling dewee, a galvanometer at

eeeh stamon, a battery at eaeh station and

“wires connecting the two stations, their bat-

teries, electro mao-nets contacts, switeh le- 130
vers and mlvanemetel S, substa,ntlally as de-
seribed. .

3. An eleetrle bloek swna,l eppara,tus for

| railways, comprising sets “of switch levers at




~ two stations each set having primary and sec-

- four levers coupled in pairs by two 1ods, con- .
tacts to which the-primary and secondary du-
-adapted, an' electro magnet
~ at each station having an armature adapted
 to cateh: the: actuated primary duplex lever
~ thereof, a signaling.device at each station, an
~ electro m‘ag‘h‘ét having an armature control- |
ling: sa1d: swnalmg devme a battery at each
) statlonf- wires connectmﬂr the two stations;
~ their batterles, electro m&ﬂ'nets contactsand
o isW‘-itcli='_lie-ve_rs:;-{ancl-'Camaope—r‘_a-tive?by-]iej?s:i.ﬁ'-g--_
- serted at the casings and actuating
plex lever contacts for controlling the electrlc-_
~cireuits,. suabstantially as deserlbed | -

. IO
x5

- 20

ondary-duplex contact. devices. consisting; of

plex: levers are

the du-

4. An electrie block signal apparatus for

railways; comprising sets of switch lévers:at
two stations each set having primary and |
secondary duplex contact dmnoes consisting
of fourlevers coupled in pairs by two rods; |
- contacts to-which the primary and secondary-

“duplex levers are adapted, an electro- magnet

at each station having an armature adapted
to cateh the actuated primary duplex lever

thereof, & signaling device at each station, an

- switeh levers, camsoperative by keys:inserted
~at the casings’ and actuating the: duplex

their batterles, electro ma,gnets, ¢ontacts and

- lever contacts for controlhnu' the eleetrie

35

circuits; and stop devieces: preventmcr* with-

of the: ca.ms is- effected, substantmlly as de- | prising duplicate. dewces at two ra,llw.a,y sta-

- scribed.

__.40
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- 5, An electuc block smnal appmatus for
railways; comprising sets of switch-levers-at |
two stations, each set having primary and

secondary duplex: contaet. devwes consisting

- of four levers coupled in pairs by two mds,;
. & third- lever, contacts to which the primary,
secondary and third levers are adapted, an
electro magnet at each station having an: ar-
mature adapted to catch the actuated pri

mary duplex lever thereof, a-signaling demce'
at each station, an electro’ magnet having an
armature controllmw said swnahng dewce a

battery at each statlon wires connecting the
tfwo stations, their battemes, electro magnets,

contacts and above named switch: levers, sub-f
stantially as described. - o
6. An eleetric block swn.«.ﬂ apparatus com-
prising duplicate devices at two rmlway sta-
‘tions;said: devices at.eachstation comprising
switeh levers 7, 8, 9, and 13, 14, 15; 7 being |
" coupled to 8, by a pin and ‘slot eonnectlon,
. _contaets 10, 11 12, for levers 7,9, contacts 16,
6o
: havmcr an armature 23 adapted to catch the
lever 7 a disk 26, a,dapted todisplay “safety ”
~and. ¢ danger” swnals an electro magnet 28,
- havingan arma,ture 27 eoupled tothe dlsk 26 |

17,18, .for levers 13 15, an eleetro magnet. 22

for aetua,tmﬂ' it, and wire connections be-

- tween the tWO. sta,tmns and the above named

503,718 .

switch: levels eleetro maﬂnets a,nd eoutaets,
substantmlly as descnbed

7. An:electric block: mgnal appar&tus com-

j-_ prlsmg duplicate devices: at twor rallway sta-
.tions;said devices.at each:station comprising
-8 switeh levers 75 8;-9; and: 13, 14,. 155 7 being
‘coupled to 8, by & pin and slat connectmn -
-contdets 10, 11 12,for levers 7, 9, contacts 16
'17,.18; for lovers: 13 15, an electro magnet 22,
havmg an armature 23 adapted: to catch the
lever 7, a disk: 26: adapted to-display “safety”
-and: * danger” mgnals, an: eleetro magnet: 28,
‘having an armature 27, coupled to the disk
26, for actuating it, a ﬂalvanometer at. each
‘station and-wire: conneetwns between the two
‘stations including the above:named switch
levers, electro ma,gnets, contacts and: galva-
| nometers; substantially as deseribed.

8. An electrlc block signal apparatiis com-

.prising duplicate: dewces at two railway sta-
‘tiomns, said devices at each station: compris-
ing switch levers 7,85 9,,and: 13; 14, 155 7 be-
-ing coupled to §; bv a pin-and slot connectlon
contacts 10; 11, 12 for levers 7,9, contacts. 16,
117, 1.8 for levers 13,15, an electr‘o magnet. 22

‘having: an armature adapted to: c&tch the le-
-electro: mao'net having an- armature control- |

ling said mgna,lmn' devwe,a battery -at each
| "stdtlon wires connecting the two stations;

ver 7, a disk 26, adapted: to:display “safety”

and ¢ “danger” signals, an electro magnet 28,
ha.vmcr an armature 27, coupled to the dISk

- 26, for actuating it; wire:connections between
;_the two qtatmns and: the above named. switech
levers;.electro magnets:and:contacts; and cams
4,.5,.operative by keys inserted ad: the Cas-

[ ings, substantially as:described:.
drawal of the key until after full revolution |

9. An electric: block signal a,ppa,ra,bus com-

tions; said-devices at.each station comprising

-switch: levers' 7, 8,9, and 13; 14; 155, 7bemg

.ecoupled to 8, by a-pin and: slot, connectlon
| contacts 10, 11 12, for levers:7, 9, contacts 16

17,.18, for 16V61‘b 13 15, an: electro magnet 22,
= havmn' an a.rma,ture adapted to. ca,tch the le-
‘ver 7, a-disk 26; adapted to display “safety”

and: “danﬂ‘er” swnals -an: electro magnet 28,

‘having an armature 27 coupled to the. dlSK

26, for actuating it, wire eonnectmns between

-f the two stations and the above named: switch
levers, electro magnets and contacts, cams 4,

-9, operative by keys inserted at the casings

. prising duplicate mechamsm at. two railway
| stations, said devices: at each station com-
- switch levers: 7,.8,9; 13, 14, 15; and
19; 7 being coupled 60 8 by a pin. and slot

prising

75
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;_aud stop devices: 24, compelling full rotation
‘of the cams before- the key can be withdrawn
; ;;flom the casings, substantially as deseribed.

10. An-electricblock signal apparatus com-

;conneetlon contacts 10, 11 12, for levers 7,

9, contacts 16,.17, 18, for levers 13, 15, con-

'tacts 20, 21, for lever 195 an electro ma,crnet

h&Vlnﬂ' an armature adapted to- cateh the.

' 'lever 7,8 dlsk 26,.adapted to:display “safety ”
‘and “ da.nﬂ'er” mgnals an: electro magnet 28,

having an armature 27, coupled to: the disk.

.26, for actuating it,and wire conneections be-

_tween the two sta.tlons a.nd the above named

120

.
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130 -




switch levers, electro magnets and contacts, | actuating it, wire connections between the 15
substantially as descrlbed | two statlons and the above named switch
 11. An electric block signal apparatus com- | levers, electro magnets and contacts, and
prising duplicate mechamsm at two railway | cams operatwe by keysmsel ted atthe casings

& stations, said devices at each station compris- | and actuating the lever contacts for control-
ing switeh levers 7, 8, 9; 13, 14,15; and 19; 7 | ling the electrle circuits, substantially as de- 20
being coupled to 8, by a pin and slot connec- Scmbed
tion; contacts 10, 11, 12, for levers 7, 9, con- | In testimony whereof 1 affix my swnatme in

| taetfs 1(}.‘, 17, 18, for levers 13, 15, contacts 20, | the presence of two witnesses.
1> 21, for lever 19; an electro magnet 22, having e ,
- an armature adapted to eatch the lever 7,4 | JOHANN HBINRICH FRI-SCHEN'
- disk 26, adapted to display “safety” and | Witnesses:

‘ danﬂ'er” signals, an electro magnet 28, hav-|  MAX WAGNER,
'1nn'an arm&tnre 27, coupled to the disk 26 for - GEoO. 1. BENJAMIN.
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