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To all whom it may concern:

~ UNITED STATES PATENT OFFICE.

FRIEDRICH PROCHASKA, OF BERLIN, GERMANY, ASSIGNOR TO SIEMENS & HALSKE A. G.,

OF BERLIN, GERMANY, A-CORPOI{ATION OF GERMANY.

INTERDEPENDENT SIGNAL AND SWITCH APPARATUS FOR RAILWAYS.

No. 928,004.

~ Specification of Letters Patent.

Patented July 13, 1909.

Application filed April 10, 1906, Serial No. 310,945.

Be it known that I, Friepricr P
a subject ot the Emperor of Austria-FHun-
gary,and residing at Charlottenburg, Berlin,

Grermany, have invented new and useful Im-

provements in Interdependent Signal and
Switch Apparatus for Railways, and in
order that those skilled in the art may under-
stand and practice my invention I give the

following specification. R
In signal operating apparatus the signal

lever is generally made to be dependent upon
certaln. track switch levers. Ifurthermore, |

there 1s frequently also a mechanical or elec-
trical dependency of the signals upon the
condition of track switches, turn tables, or
the like, concerned therein. This dependency

1s generally produced by means of control- |
ling or supervising devices (fluid pressure
“devices, electromagnets) which are connected

with all the places to be supervised Or COn-
trolled and operate - supervising devices

(valve or circuit closers)in the signal conduc-
tors. A supervising device of this character,
tor instance, is a contact 1, Fig. 2. which is

closed by the armature R of the supervis-

g electromagnet R* when the latter is
excited by the supervising current, the cir-

curt of which is closed so long as the super-

vised track or point is in proper condition,
but which will be opened whenever this con-
clition is disturbed (for mstance by opening

ot the switch or the lock). Consequently, the

supervising contact 1, shows whether the

pomt 1s proper or not. It is well known to
lead the current for operating or releasing
or coupling the signal arm through such
supervising contacts of all points and other
elements, concerning to the route determined
by the said signal, so that the signal can only

be moved to “ clear ” position when the track |

switch 1s in proper locked cendition; and
turther, 1f a disturbance of the track switch

oceur during the “clear” position of the
-signal, the signal thereupon drops to danger-

by the interruption of the coupling current.
Sice a signal is, as a rule, dependent upon

a plurality of track switches, the coupling

current must flow through a plurality or
series of contacts which will be influenced in
the manner before explained by the super-

vising magnets pertaining to the switches.
concerned. If, as 1s almost always the case,

Incoming trains from the same line are to be
switched to different yard tracks or vice

Procmaska,

‘the locking is not absolutely necessary, but
permissible. e '
Track switch laﬁel-s.
- Route. -
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versa, then, as will appear in the following,

the necessity will exist of uniting the super-

vising contacts (the supervising elements)
particular sequence with -

of the switches in a

one another. | - _ _
In Fig. 1 is shown a small district or

switch yard consisting of four sidings, 11,

80

12, 13 and 14, six switches, 1 to 6, and four

signals, Z', 72, 7?, Z*, for the incoming lines

1@ b and ¢, of which ¢ and b are double
tracked. Iforatrain from a to yard track 11

the switches 1, 2, 3 and 4 must be locked;

for a train from ¢ to 13, switches 1,2, 5, 6,

etc. must be locked, as shown in the follow-

mg chart or table of lockings, in which each

track, secured for passing trains, which will

70

be hereinafter designated by the expression

“route”, will be designated by the reference
letter of the lines @, & or ¢ and an index
numeral designating the number of the yard

7H

track constituting a route.  Thus, ¢** indi-

cates an arrival route from line ¢ to yard

or to the single track line ¢ or from yard 13,

- The normal position of the switches is
designated in the table in conventional man-
‘ner by +; the opposite position by —. An

inclosed sign as (4) or (—) signifies that

As appears from this table or chart of
lockings, switches 1 and 2 are locked for all

track 11; ¢**, arrival or departure route from.

30

90

05

100

tramns using line a; whereas switches 8 and 4

are locked only for certain train movements
for which switches 5 and 6 remain free, and
vice versa. IFrom this results the sequence
‘in which the supervising contacts or devices
belonging to the switches 1 and 6, and indi-
‘cated by the same reference numerals, must.

110
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be conne{:ted 1 cirenat.
1 and 2, then follows a branching over 3

(i01 1oute a*?), thence over 4 (for {511) s and
after contact 2 the other branching over o, 6
Tor routes ¢'* and «'*.
nection is thus

84
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)
Ifor train movements to Z) hOWGWI, another
or oupmu 1S Necessaly :

, 6, 1,2, 3, 4. For tram 11101*’(,11’1(3111% from
and to ¢, the series 9, 6, 1, 2, 3, 4 1s necessary.

Since train movements of oroup « and
those of group b, also those of group «¢ and
of group ¢, require different sequences of
contacts and a changing ot the given se-
quence to suit the case by U)ll"(}“:ap()lldl‘ﬂﬂ

change of circuit connections 1s not per-

missible because train movements of group
¢ might occur at the same time with tran
movements of oroup b or ¢, there has there-
fore been provided up to the present in such
cases supervising magnets for the signal
operating apparatus Y with more than one
supervising contact each, and there has, thus,
been obtained by their use different kinds of
series of contact. Ior the present example
two serres would be required. ifor apparatus
for larger switch districts and for a larger
number of lines (@, b, ¢) a greater number
of contact series 1s 1equuec., which results
in a greater load for the supervising mag-
nets and requires comphcqted connections
and much space.

In accordance with the present invention,
which has for its object a simplification of
the apparatus, all necessary or required de-
pendencies are obtained, even when more
than two lines enter the switch district, by a
single fixed series of supervising devices
(series of contacts) connected 1n circuit.
For doing this there 1s provided a selection
apparqtus by means of which only the super-
vising devices or contacts involved in a given
route are made operative.

So far as the essentials of the mvention
are concerned, 1t 18 immaterial whether the
apparatus employed 18 operated by pneu-
matic, hydraulic or electrical means. ¥or
the sake of simplicity, the employment of
electrical apparatus has been taken as an
example.

In t.he drawings I have 1illustrated (in
most instances diagrammatically) as an ex-
ample how my invention may be carried out
1n practice.

In these drawings Figure 1 shows dia-
orammatically a manner of carrving out the
ob ect of the invention. Figs. 2 and 3 show
detaﬂ%., partly dlﬂﬂl"ln’l]]}‘th‘LHV of the gen-
eral arrangement shown in Tlo' 1. F: o, 4
shows d1fwrf1mmﬂ{1(nllv a mochﬁc ation of
the arr fmoement illustrated in Figs. 1 to 3.
Fig. 5 1s a modification of the detail str -

ture for mechanically opening the short cir- | which was theretofore closed.

F1rst come COllt‘lCtCS |

The cuuub or (,011—- |

ARG

1, 2, 5, G, 3, 4, or also

- operation of the switches

for examp.

e ured

028:004

cults shown n T10 4. I‘10 6 is an 11111$L1"

tion, partly str uctumlly, partly diagram-

matically, of an additional satfety device
used in the SLlp@l"VlSlllﬂ system to render 1t
complete. Fig. 7 shows a modified manner
ot locking the 1 route selective devices without
an auxiliar y series of contacts. I'1gs. 8 and 9
two modifications showing 1n detail how
the selective devices may be locked. T3 12, 10
shows di awmnnmtmally the electrical con-
nection when the locking of the shides 1s
made dependent upon a peunallellt current.
Fig. 11 shows in detail how the locking ele-
ments for the selective devices may be “nsed
for operating the short circuiting devices.
IFig. 2 shows In perspective an electrical
switch- and sional-operating apparatus with
the parts necessary for e‘iphnmtwn of the
object of the invention. The apparatus cor-
responds in essential features to the train
yard or switch district in Fig. 1, and con-
tains the apparatus for setting and super-
vising the six track switches, such as levers
P, P“, . P%, each of which is attached to
o shaft P“— P"1 . P%, and serves for the
(not shown) for
controliing the switch motors. DBelow the
switch levers are ari ranged the supervising
magnets R, R?, . R pertaining to the
same, the armatures R*, R*, ... R% of
which move the SUPervising contacts or de-
vices 1,2 ... 6 1n the well known nanner, as
above exPl‘uned as well as the auxiliary
contacts 12, 22, ... 62 The magnet windings
themselves ma,y be made to be de :)endent
upon and to correspond to the conchtmn of
the switches, by any suitable eircuit con-
niectlons, which in order not to overload the
dr qwmﬂs have been omitted, as being well
known m the art. chordmﬂly, contact 1 1S,
e, closed only when switch 1 1s
in the pr oper condition. The contacts 1, 2,
3,4, 5, 6 belong respectively to the Smnlmly

de@fnnated tr ack switches. On the shafts

- P P“l ote. of the switeh levers are secured

]001{1110 elements P2, P*2, ete., which are ar-

med to engage Wlth 100111110 dogs S, S5,
ete. of the so- callec ‘route” slides S‘ SE,
cte. TFor the sake of clearness of 1. lustration
only, the locking devices which engage with
slide St are shown in the figure. This slide

- may be moved to the right or left by means

of a route lever T* secured on the end of the
shaft T outside the casing of the apparatus
through the medium of a cam T, also se-
o the shaft T, which cam engages
between two jaws, 9% and S secured Fast to
the slide. Operatively connected to the same
shaft by arm T*?, which is fast thereon, and
having a guide link T at 1ts lower end 1s a
bar T“ which by means of projections there-
on Wlll when route lever T? 1s moved to the
left, lift contact arms @' and @' and there-
by O])en the contact ¢''* as shown 1n Ifig. 3

It lever T 1
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be moved still farther,—beyond the position thus some of the route contacts according to

shown 1n I1g. 3 into the position indicated

In the same manner contacts (not shown),

which serve for operation of the signal

motor, may be brought into operative posi-

tion for setting the signal to “clear” by an
- extreme movement of the route lever. Move-
ment of the lever T* to the right will cor-

respondingly move downwardly the route
contacts ¢'** and ¢'*, and thus contact @'*
will be opened and contact ¢** closed. The
route lever T* and the parts operatively con-
nected therewith (slide S, ete.) constitute
route-selective devices. These route levers
together form the selective apparatus.

Instead of route lever T* being employed

for the setting of the signal by a further

movelent beyond the position indicated in
If1g. 3, a special signal lever may be provided

in the apparatus which would be made de-

pendent upon the route lever. This lever
would then have to operate the motor
switches as well.

medium of the shaft T™ and the slide S*: for

~example, with block apparatus or with elec-

tromagnetically releasable locks which male

it possible to lock the same in the rest p osition
({1g. 2) or also in the shifted position (Fig.

- 3). Fig. 3 shows the condition of the con-

tact switches and

- 5!, which corresponds to the cleared condi-

.Iﬂl."
[ L
rF
Y |

40

- docking chart or table. The slide St, i this

50

tion for an arriving train from line ¢ to sid--
the set route ¢''. The corre-

g 11, viz., - rout ] _
sponding positions of the track switch levers

are Pt P® &e. are here, for the sake of Sim-
pheity, mndicated below the switch shafts, and

by the siens -} and — corresponding to the

position, locks, as seen in Fig. 3, the operat-

- g levers of the switches 1, 2, 3 and 4.

Shifting of the lever T* toward the right
wil In an analogous manner, set route ¢,
if1g. 3 shows further all the levers Tv to 1%,
and the switches connected therewith, for the

twelve routes which, for sake of simplicity,
have mostly been omitted from Fig. 2.

In the cireuits, as illustrated in Fig. 1, the
supervising contacts 1 to ¢ are shown, for

~ example, connected one behind the other, in

the same sequence in which they appear
more spread out than in Ifig. 2.

other contacts in Ifig. 1, 'e};c_elf)_tfflj"‘f- which 1s
operated by a special lever, are represented

by the same reference letters as the route

contacts 1 Figs. 2 and 3. The connections

are not designated in the latter figures he-
cause the circnits will be made clearer by
putting the contacts in the sequence requirecd
for these circuits, as has been done in Mg 1,
regardless of the relative positions which
they ocenpy in the apparatus.  All contacts _
are represented i Fig. 1 in the rest position, | closed

by broken line—the contact ¢'* will be closed.

_ Lever T* is further con-
nected 1 well known manner with different
locks (not shown in the figure) through the

locks connected with slide:

All the

F111
pi,

indexes 12, g1, pUIpim g paee iy,

the upright position of levers Tt, T2 . . .

(1g8. 2 and 3) will be closed (a1, g'2t . . ..
0F1) others opened (a2, gt | |

_ . ot
~ The route contacts (@', a'%, ¢**, ™ are con-

' nected at the right with the coupling ap-

paratus It for the signal blade of sional Z'
over conductor /', the contacts b, b'2, pr3,
| 1 ete. are con-

nected with 2* and X* or with # and K« by

b with K2, and the contacts ¢,

the lever T7, which controls respectively de-

70

partures and arrivals upon the line ¢, that is,

releases signal Z° or Z*, as required. For

the setting of route ¢, previously selected as

an example and illustrated in Fig. 3, the fol-

lowing circuit will accordingly exist, see INe.

80

1: from the battery terminal V , Supervising

‘contacts 1, 2, 3, 4, route contact ¢, I, K
to battery terminal K. The coupling cur-
rent (signal releasing current) must there-
tore flow through the supervising contacts
belonging to the four locked switches, TIf.
route ¢'* 1s to be set, then the coupling cur-
rent Tor signal Z* (or Z*) must first flow
through only the supervising contacts 5 and
_ | for this route
track switches 1, 2, 8 and 4 are free to be
moved, and any contacts corresponding to
these switches could be opened at d
by a shifting of these track switches which
would result in a setting of the sional of
lne ¢ to danger unintentionally. To remedy

6. This is for the reason that
any time

L

this, a route contact ¢ (F1g. 1) 1s so ar-

rangea that it affords a side path for the.
coupling current when route ¢'* is arra need,
by which the current can flow from battery

terminal 'V over the contacts @1, 121 131,

.- By means of the

5 and 4 moperative to supervise. Similarly,

M0, DY o contacts 5 and 6 wifith{:mﬁ-
passing through the contacts 1, 2, 3,4, from
‘which point it can pass by means of ¢'* and
A7 to 2 or 7t (I3 or Kt
confact ¢ the supervising contacts 1, 2, 3
and 4 are thus first made to become 1moper-
ative, while 5 and 6 remain operative to
supervise.  In similar manner for the set-
ting of route ¢**, contact @'** makes contacts

90

100

110

for route ¢'*, contacts 3 and 4 will be put ouf

of supervising action by contact 3 ete.
~ The route contacts, which are those with
two-figure indexes 11, 12, 13, 14, which are
open 1n the rest position of the
thus, on the one hand, operate to
signal coupling with the SUpPervising con--
tacts 1n well-known manner, but, on the
other hand, operate to remove the super-
vising operation of certain supervising con-
tacts (open route contacts with three-f oure

route lever,
connect the

In certain cases, however. this interrn pting:

@™, &e. are provided, which are novmally
and which come into operation when

115

120

126

action of the last named contacts must be
counteracted, as will appear from the fol- .
lowing: For this purpose route contacts a''*,

130
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lowing takes place:

two routes requiring different series of su-
pervising contacts are to be set at the same
gime. Kor example, supposing route ¢** 1s
to be set, and, during this condition, that 1s,

before the complete entrance of the train,

a route «'t 1s also to be set.  For this latter,
contacts 1, 2, 3, 4, made 1noperative by ¢'*,
must be again made operative to supervise.
The contact @' takes care of this. Now, 1t
is true, that not only the coupling current
for signal Z', but also that for signal Z°
(or Z*) must flow through the contacts 1, 2,
3, 4, though this condition is now imma-
terial, since the track switches 1, 2, 3 and 4
are also locked by the setting of route a',
so that an interruption of the coupling cur-
rent during the proper working conditions
is no more to be feared. In similar manner
also can routes ¢t and @'t or «** be provided
for at the same time, in which cases ¢
short cireuits contacts 3, 4, but «'** or «'**
opens this short circuit. Or, ¢** and ¢'* may
be set simultaneously, whereupon the fol-
¢ %2 closes short circuit 3
and 43 ¢ short cireuits 1, 2, 3 and 4. The
latter short circuit will be opened by '
It is immaterial in which sequence simulta-
neously possible routes are set or unset. If,
for example, routes ¢** and ¢** are to be set
and a train coming from ¢ has completely
passed into the siding 13, while the other,
from e, is still on its way, then the contact
%t will be again closed by setting back

route lever T2 (Fig. 8), and thereby the

short circuit from battery terminal V to b,
produced by the closing of ¢** (on account
of the setting the track for route ¢'*) is again
made effective, so that signal Z* is depend-
ent once more only upon the closed switches
(5,6). In similar manner can all the other
dependencies be produced without regard
to the entering lines.

The apparatus may also be so adapted that

‘the contacts 1 to 6 are not operative to super-

vise in the rest position of the route levers,
and ave only made operative as circum-
stances require by the setting ot the routes.
This manner of operation has the advantage

over that above described, in that a change

of supervising condition resulting from a
setting of a voute does not have to be re-
stored when other routes are set. In If1g. 4
snch a modification of the invention is repre-
sented. T*, T2, ete., St, 8%, ete., a'ty ', @,
etc., indicate similar parts, as already de-
ceribed.  TFor better illustration the slides
are shown in one plane with the levers. The
short eircuits 22, 82, 42 and 52 lying in shunt

to the supervising contacts 1, 2, or 3, 4 and

5, 6 may be opened by means of longitudi-
nally movable rods pertaiming thereto re-
spectively, which lie crosswise over the
«lides 8. Contacts 1, 2, 3, 4, 5, 6, 1n the rest
position as shown are not operative to super-
vise, since, for example, a current from bat-

928,004

| tery terminal V to one of the switches &',

at* ete. will not be interrupted even by the
opening of one of the contacts 1, 2, 3, 4, 9, b,
so long as contacts 22, 82, 42, 52 are closed.
If, however, a route 1s to be set, the corre-
sponding cam levers 25, 35, 45, pivotally ar-
ranged beneath projections 24, 34, 44, 54 of
the rods are lifted by means of the projec-
tions 26 and 27 on the slide, and the neces-
sary interruptions are thereby produced by
means of the rods at the contacts 22, 32, ete.,
whereby the supervising condition for the
contacts of the series 1 to 6 required for the
route will be produced. If, for example,
route % is to be set, then 5% is moved toward
the left, thereby mechanically locking the
operating levers of track switches 1, 2, 5, and
6, and pushing upward rods 23 and 53 by
means of the cam levers 25 and 55 above the
rod S2, whereby contacts 22 and 52 will be
opened, thus making contacts 1, 2, 5 and 6
operative to supervise. A current from the
battery terminal V must therefore fow
through the contacts 1, 2, 5 and 6, 1n order
to proceed to the signal over @*®. 1If, besides
route @', route ¢'* 1s also to be set, then the
cam levers situated over slide S° will be
lifted. The electrical condition will, how-
ever, not be changed thereby, since rod 53
without this had already been moved up by
S2. The operativeness of contacts 5 and 6

‘which is necessary for route ¢** thus already

exists before the setting of route ¢**. A fur-
ther modification by which the necessary de-
pendencies are obtained in the same way by
varying the supervising operation of the
supervisihg contacts is shown in Fig. 5, in
which 22 1s a short circuiting device which
is opened when lever 25 is raised. This lever
is connected fast to the lever 29, rotatable
about the same axis, by a channel cross bar
98 which covers all the route slides S?, 5%,
etc. By movement of a slide those cross bars
will be lifted in front of which the slide
carries a projection 26 and 27, and thereby
the short circuiting device pertaining there-
to will be opened.

The lever system of Ifig. 5 consisting of
the channel bar 28 and the levers 25 and 29
is actually nothing more than a combination
of the cam levers 25 as shown 1n Fig. 4 ar-
ranged one over the other, codperating with
a common rod 28. The contact 22 1n IF1g. 5
corresponds with the contact 22 of Fig. 4.

With the selective apparatus described, 1t
may now happen that a signal for one of
the routes may be placed at danger by a
hasty setting of a route. For example, 1f,
after route ¢t* (Iig. 4) is set and made de-
pendent upon the switches 5 and 6, the route
«* which 1s dependent upon switches 1 to 4,
should also be set, then, 1n case track switch

4 has still to be shifted, supervising contact

4 will be opened during the shifting the

| switch. If, now, the operator sets quickly
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the Shde St for the route s before the shift-

ing and locking of the switch pmnts 1S prop-
erly cmnpletud then the supervising opera-
tion of contact 4 will be prematur elv pro-
cduced, that is to say, so long as it is still

open. Therefore, the eurrent holding the
sienal for route c“* at “clear?” will be 111te,1‘

1"11pted at contact 4 and the signal will drop
In order that stch mterrup-

to “danger”.

tions may be prevented and a setting of a
route be possible only when the. switches are

. 1n proper condition, the selective apparatus,
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~ent form from that shown 1in FKig. 5

65

“able

Ties. 2 and 3, but for purposes of illustra-
Lmn, are shown movable only in one direc-

short circult devices B . .

as deseribed, 15 supj Ylemented by a letardmﬂ*

apparatus ( Fi ig. 6) which consists of a lock-
g of the route selective devices by means
of a particular series of auxiliary contacts.

This device 1s used i combination with the
‘main controlling system, such as is, for in-
stance, 11111s‘lmted n Fig. 4, but for the salke

of clem ness it has been omﬂted in that ﬁﬂ*ur

and has been illustrated separately in Fig.
In Ifig. 6 route levers U2, U2 U?® are mov-

1(3001:(11110 to the manner. descrtbed mn

tion from the rest position. Route lever U*
is shown in the rest position, while lever U?

is represented in an intermediate position
and lever U? 1s 1’*epresented n. the full shift-
Their con-

ed position (signal at ™ clear”
nection with the other part% of the appa-
ratus is analogous to that of the levers T,

T , ote. 1 Fig. 2 but, according to the mod1-
fication Q..hown 1. FIU 6, for e‘wh route one

lever and one slide is requned K K2, K3

are, as before, signal couplings, or in gen-

eral, devices whmh when excited or conduct-
Ing cur rent, cause or 1”11‘1]16 posmble the move-

menl of th(_, sionals to *clear”. NI, N2, N3

are lever locks 01:)(,,1 ated by nmﬂnet% M1 ‘VI
- M3,

1,2,38,...6 have the same s 1f1111ﬁca—-
tion as 1n I‘m 9, 12, 28, 3% . 62 are the
51.11111lt111u01.1_5y ‘lCLlI]O *m*ﬂlmry contacts.
Their connection with the SUPervising mag:-
nets 1s the same as appears 1 Fig. 2. The
series of contacts A and B contain as beime
short circniting devices A%, A2, A, A%

B2z, B32, B*, B”} which, 1n reoald to the

_electrleml connections and manner of work-
ng, correspond to the short circuiting de-

vices 22, 32, 42, 52 of Fig. 4, with the differ-

ence, however,

vhen lever U2 1s in the
position repre esented in Fig. 63
. B in this Po-
«ition of the lever still remain unaffected

and will be interrupted only after lever U?®

reaches the full shifted position shown in
accordance with the chart of lockings. This
difference of operation can, for e*{amp]e? be
obtained by an apparatus of Slwhtly cdiffer-

this purpose the channel bar 28, I1g. 5, has

of the slides S*, 82, S‘ |

cuit device A??

| signal ceuplmo K2, bdtte]:y
“similar cireuit 11'1:137 also result by means of

ed - over.

that the short cireuit devices
of series A are selectively interrupted, in

well known manner,
while the

Tor
moved.
the cross- seet]on shown in g, 6::111 D D that the dmtmb*’mce ‘1f Ll"‘ld{ switeh 2

Jever 25 of Fig.
two nsulated contﬂ_ct buttons which, in the

rest position of lever C, occupy dlﬁ'erent

relative positions unequally distant from the

and B3 are 111(:1101130(:1

~ Lever C is shown in three poqmons, 6‘1011@ |
75

of which coresponds to the equivalent posi-

tions of the route levers U, U?, U3, by which

1t 1s controlled throuﬂh Lhe medmm of one
Thus, accordingly,
for the lever posﬂ:lon U2, in which the slide

projections 27 engage lever C at the middle

step D* of the chamlel bar D the short cir-
is opened, B22 closed for U?
both (here indicated with B and A5?)
opened, for Ut both closed. Thus, if a route
lever be shifted out of p051L1011 Ut Into posi-

spondmo to the route (the upper series Fig.
6) will be made able to supervise by the

removal of their short circuits, and there
oceurs a circuit for the current from battery

terminal V over the auxiliary contacts A

(12, 2%, etc.) over the route contacts 201, 203,
maonet M2, to the grounded battery telml-_
nal K. The magnet M? now operative re-
moves the lever lock N2. Now, lever U? can

be completely thrown over and thereby a
‘new signal-operating circult will be closed

from V, contact series B, contact 201 204,

lever U® of which the rele%smﬂ mannet M3,
as distinguished from M?* and M” 18 SO 0011~

nected, for example, that it also supervises

the condition of the conphnﬂ current circuit
during the clear position of the signal and
by means of a color disk or an 111{:11031,01:'

moved by the .;1.1111.1’[.-1_11'@ can _111(1101.1;6 the

same.

~ The opuatmn of the app.:u' atus will be
explained by the following example: Lever

U? may corr espond to 1011te «**. previously

mentioned, lever U? to route ¢'* which can -
be set blllllﬂl&ﬂ(%ﬂllSlV

The levers are in
the poSItlon indicated in Fig. 6: U? is shift-
"The signal belonomo thereto,
which must be dependent upon the contacts

5 and 6 accorcding to the 100]{1110 chart,

stands at cleﬂr the short (,11"(3111L1110' dewce%’

A and B are open, but at the same time
the short cir cmtmn dewces A22 and A?®2 are

also opened by 5% since the contacts which

belong to track switches 1, 2 and 3 must be
-511permsed for the route a2,
ample, track switch 2 at this time is not in o
proper condition, then the releasing circuit 125
previously deseribed for magnet, M: is not

possible,

on- account of the mterruptmn at

terminal L A

] D2. Léver' C of Fig. 6 corresponds to the
b, but carries, at its free-end

70
lower pair of contact levers of groups A and -

‘B, of which here merely A% and B ‘md Aoz

80

85
tion U?, then the auxiliary contacts corre-

90
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If, for ex-

contact 2“; mld lever U? could not be further

At the same time, it also results

-can .
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not mfluence the signal controlled by lever ! tween the operating lever of a track switch

U?, ‘since the signal coupling K@ lies in a

circult with the lower series of contacts B |
in which only B ig interrupted, so that only

contacts 5 and 6 are operative to supervise.

After removal of the disturbance at the
frack switch, that is, when

the auxiliary
contact 1%, 2% ele., 15 closed, lever U? may

now also be shifted, and B2, B** opened, and |
then, this mterruption effects no disturbance
of the signal cireuit since the contacts 1 and
2 of the lower series must also now be closed.

The locking of the route selective devices

may also be obtained for all selective devices
at the same tume, and without an anxiliary
series of contacts, as shown in Fig. 7, where-
and 52 have the
61 to 66 are

1 1 to 6, as also 22, 39, 42
same significance as in Kig. 4.
contacts which are provided for the connect-
g ot alarm apparatus. They are con-

trolled by the supervising devices and are

opened when the track switches are in proper
condition. If this condition be changed,
thus closing one of these contacts, then magp-

be locked. An apparatus for such common
locking for all shides is represented in Ifig.
8. Ivery slide S is provided with notches
k2 182, 6% which are in position to be en-
gaged by locking element It which is situ-
ated above all the slides and is moved into
tocking position by means of an electro mag-
net (. This locking may also be effected
with deénergized magnets. In Fig. 9, T is
a light, pivotally mounted armature by
which any suitable element such as H,
which 1s moved by each slide S, is locked.
H* 18, for example, a bar provided with
sloping engaging surfaces which engage in
smitable notches I' I* of the slides S. One
could also make the bars H* sharp cornered
like I'* in Fig. 8, and allow them to drop
mnto sharp cornered notches (like B in ig.
3) of the slide 5. TIn this case, lever H,
I1g. 9, must be provided with a handle by
whieh the lecking may be removed, which,
of course, 15 only possible if armature P
has Tallen away. If the locking of the slide
15 to be made dependent upon a permanent
current, then the releasing magnet G (IFig.
10) will be arranged behind the series of
contacts 71, 72, etc. which are controlled by
ne supervising devices. This kind of lock-
mg also requires no special series of con-
tacts, since contacts 71, 72, ete. usnally pro-
vided for the alarm apparatns may be used.

In certain cases it 1s necessary to give the
operator the ability to release the selective
devices independently of the condition of the
supervising contacts. This may, for exam-
ple, be done by placing under the control of
the operator a key which closes or opens the
circult of electromagnet G or a lever which
operates directly on the lever If or H. Since
a mechanical dependency always exists

1928004

and the selective element which makes the
supervising contact belonging to this track

switch able to supervise, the locking element

which produces this dependency can be used
according to this invention for operating the
short cireuit devices 22, 32, ete.  In Fig. 11,
for example, are two shafts shown, W2, W?
connected with track switch Ievers, which are
dependent upon locking elements w't, 2,

w**,  OUn movement of slide S to the left A
and A? are raised. On movement to the

right, only A®is raised. Similary, by move-
ment to the left both shafts are locked, and
1 movement to the right only shaft W2 ig
locked. By this arrangement an absolutely
reliable agreement of the electrical with the
mechanical dependencies is obtained.

Having thus described my invention, the
following is what I claim as new therein and
clesire to secure by Letters Patent:

L. In a switeh and signal setting and con-
trollmg apparatus, the combination of a sin-

, | gle series of supervising devices dependent
net ( 1s excited and the selective devices will |

upen the condition of the switches, selective
devices for the routes, and means operated by
the selective devices for making only the
supervising devices belonging to the selected
route operative.

2. Apparatus for causing a dependent op-
eration of switches and signals, said appa-
ratus comprising a single series of super-
vising devices respectively corresponding to
and dependent upon the switches, said de-
vices connected in sequence in the signal con-
trolling circuit, side paths or shunts con-
nected with said series for certain of the said

supervising devices, and selective devices

corresponding to routes for opening and
closing said side paths.

3. Interdependent switch and signal appa-
ratus for switch yards and entering limes,
said apparatus comprising the combination
of a single series of supervising devices for
and desired number of entering lines, said
stipervising devices dependent upon tlie con-
dition of the switches and arranged in fixed
order of sequence in the signal circuit, route
selective devices for setting the required
tram routes to and from the entering lines,
and means controlled by said selective de-
vices for rendering operative only super-

vising devices of said series desired for the

switches to be set for the selected route.

4. Interdependent switch and signal appa-
ratus for switch yards and entering lines,
said apparatus comprising the combination
ot a single series of supervising devices for
any desired number of entering lines, said
supervising devices dependent upon the con-
dition of the switches and arranged in fixed
orcler of sequence in the signal cireuit, short
;ircuits for cutting out one or more of said
supervising contacts, route selective devices

be- | for setting the required train routes to and
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~ dition of tho switches and arranged in fixed
order of sequence 1n the signal cucmt said |

20

25

30 t

928,00_4

from the entering hnes and means cmwtrolled | d1t10n of the %Wrcchecs fmd arranged 1n fixed

by said selective devices for contr olling said
short circuits for rendering olae]:'atlve only
supervising devices of said series desired for
the switches to be set for the selected route.

5. Interdependent switch and signal ¢ appa-

ratus for switch yards and enterm lines,
said apparatus comprising the combumtlon

iof a single series of supervising devices for
any de%u*ed number of entering lines, said

supervising devices dependent upon the con-

supervising devices 1‘101'111.[1,1137 111011)61'£Lt1‘i?e,

route selective devices for setting the re-
- quired train routes to and from tlle entering

mes, and means controlled by said selectlw,

B

devices for-making operative the supervising
“devices ]391&11111110 to the swﬂzches 111V01Ved”
1 . '

1 iho selected route. -
. Interdependent switch and innfﬂ appa-

. .:1tus for switch yards and entcunﬂ lines,
said apparatus comprising the combination
ot a single series of supervising devices for
any (10%11{3‘{“1 number of entering lines, said
supervising devices dependent upon the con-

dition of ihe %Wltches and arranged in fixed

order of sequence in the signal cireunit, route

selective devices for' %Gftlllﬂ the reqmred

means controlled by said selective devmes for

rencering operative only st

of said series desired for the switches to be

30

40

45

S 5]
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60

~controlling devices

~ get for the selected route, switch controlling

devices and selective mterlackmﬂ means be-

tween the %e]oetwe devices and the switch-
. for 10(}1{1110 the control—-

ling dwmes ot ﬂm% switches which are 1n-
T(}]x ed 1 the selected route. -
7. Interd
1111% for switch yards and ent(,rmn lines,
said apparatus comprising the combmmtlon
of a single series of supervising devices for

any demed number of entering lines, said
supervising devices dependent 111:}011 the con-
- clitton of the letchg% and arranged in fixed |

order of sequence in the signal cumut sald
supervising devices 1moper ative in their nor-

‘mal or rest position, route selective devices

for setting the required train routes to and
from the enterimg lines, and means con-

trolled by said %eh.,cuve devmes for making
operative those supervising dewces Whlch-

belong to the mwt@he% 1111?01‘&?@{:1 m the Se-
Ieete(l route.

8. Interdependent switch and sional appa-

ratus for switch yards and entermn lines,

said apparatus comprising the combination

of a single series of supervising devices for

Any de%ued number

rain routes to and from th(, entering lines,

pervising devices

ependent switch and signal appa---

» of entering lines, said
supervising devices dependent upon the con- 1§

switches involved in the selected route,
clevices for

order of sequence in the signal cu"emt nor-

‘mal closed shunt circuits around sald %erles

of said supervising devices, route selective
cdevices for setting “the 1equned traimm routes
to and from the entermo lines, and means

‘controlled by said selective devwes for select-
ively opening said shunt circuits, whereby
‘the supervising devices belonging to the se-

lected route are made operative.

9. Interdependent switch and signal appa-
ratus for switch YHI(]S and entering lines,

said apparatus comprising the combmatmn
of 2 single series of supervising devices for
ANy degued number of entering lines, said

A

65

70

75

supervising devices dependent upon the con- -

dition of the switches and arrangecd 1 a

fixed order of sequence in the sm:ml control-

ling circuit, normally closed shunt circults
ar mmd said supervising devices, a series of

80

auxiliary ecireuit controlling dwmefs also 1n

.

sponding 19%1’)8(111"6137 thereto, route selective

devices 1‘01‘ setting the 1eq1111 ed train routes
to and from the entemuo lines, means con-

trolled by said selective “devices for select-

shunt to the supervising dewce% and corre-

ively opening the shunt ecircuits around

the supervising devices pertaining to the
lock

sald selective de\?we% sa1d lock

devices dependent upon the auxiliar y circuit
controlling devices, whereby- premature su-

pervising achfm of the SUpervising . devices
18 obvmted -

10. Intordepéndem switch and sional ap-

90

paratus for switch yards and entermc- limes,
sald apparatus comprising the (3011’11)111.;1t1011 ¥

‘of a single series of supervising devices for

any desired number of entering lines, said

ixed
order of sequence in the signal mrcmt route

“selective devices for qettmﬂ the 1"eqmred

train routes to and from the entemnﬂ lines,
means controlled by said selective devices

for rendering operative only supervising de-

vices of S“le series cesired for the switches
to be set for the selected route :

locking means for the s;elen;twe cdevices, a

circuit for operating said locking means, ew

cuit closers in said cir cuit cory espondm o re-

and common -

100

supervising devices dependent npon the con-
dition of the switches and arranged in

105

110"

spectively to the supervising devices and de-

pendent respectively thereon, whereby dis-
turbances of a track switeh 1111*0

selected route will operate through its super-

vising device to control the corresponding

cirenit closer and operate said locking means.
| FRIKEDR ICII PhOC‘I IASI\LA
W’ltneu g8es:
- Worpemar Havorr,
HeNrYy IIASF’I

ved 1n the
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