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To all whom it may concern:

Be it known that we, LorENz KOTTMAIR,
manufacturer, residing at 14 Knobelstrasse,
and RUDOLF ZWACK, property owner, resid-
ing at 86 Lilienstrasse, both in Munich, in
the limpire of Germany, subjects of the Em-
peror of (ermany, have invented certain
new and useful Improvements in Klectrical
Apparatus for Setting the Points and Signals
on hailways, of which the following is a speci-
ication. | :

This invention relates to an apparatus for
setting the points and signals on railways by
means of electric actuating devices in such a
manner that these actuating devices act
upon the separate points and signals in suc-
cession, so that when an electric switch be-

longing to a line 1s closed each actuating de- |

vice alter being properly set closes the circuit
ol the next. In this manner the whole or a
portion of the actuating devices belonging to
a track are automatically set. In addition
to this not only is interdependence between
the points and the signals of a track produced,
so that a signal can only be actuated when
all the points upon the track are properly set,
but there 1s also a direct dependence of the
separate points one upon the other, so that
succeeding points can only be set over when
the preceding points-are properly placed. By
this means it 1s possible to secure an efficient
control with a single return-annuneciator
without the employiment of troublesome and
long line connections or special contacts on
supsidiary line-wires. o |

In order that upon the actuation of points
belonging to several tracks the actuating de-
vice lor these points may not close the cir-
cuit of several actuating devices dependent
upon 1t and which belong to other tracks,
which cause not only the proper actuation of
the pomts upon a track, owing to the closing
of the electric switch belonging to this track,
but also the displacement of a portion of the
points upon several other tracks, special pro-
vision must be made.
sary that the line-wires between each pair of

actuating devices for the circuits which are

to be closed after the correct setting of the
preceding actuating device for the time be-
ing shall be led wholly or in part over inter-
rupters situated on the switchboard.  These
interrupters are preferably grouped together
in such a manner that the interrupters of the
actuating appliances belonging to one and
the same track are united, an assemblage

It 18 therefore neces-

it

[

which 1s known per se for other methods of
electrical connection. For each track either
a common or several separate groups may be
formed, which may lie upon different switch-
poards. The contact device for closing the

,interrupters may be 1n connection with the
switch for the track in

question.
A special group of interrupters may be

constituted for each track, over which inter-

rupters the line-wires of all or of a portion of
the actuating devices for this track may be
led 1n succession. As the actuating devices
are connected 1n series, one actuating device
1s only able to influence that following it, the

Anterrupter of which is closed. In other

60

70

words, only the points and signals of that

track can be acted upon for which the con-
tact device or switch is closed. All other

tracks remain unaffected, because the in-
terrupters on the line-wires of their actuat-
Ing appliances prevent the formation of cir-
cuits. |

The contact devices employed for closing
the interrupter groups may be of any suit-
able construction. For example, they may
be constructed like railway-pushes as now
usually provided in the arrangement in
which the separate point-switches of a track
are 1n parallel with each other. The inter-
rupters described above are not, however,
In any way similar to the interrupters of
actuating devices arranged in parallel to be
closed by railway-pushes, as the interrupters
of these latter correspond in their character
and purpose with the railway-switch in com-
bination with those interrupters of the actu-
ating appliances of this mvention, which
must be closed by the preceding actuating
device for the time being of the track where-
by the current effecting the displacement is

30

Q0

95

preduced. These are therefore a special =

kind of interrupter, which are arranged in

spond to the interrupters in

parallel arrange-
ments. '

series with those interrupters which corre-

100

In the case of several tracks which are run -

over in the same direction it is of importance
that the signals and also the points should
return to their position of repose or initial
position when the officials after using one

105

track desire to make ready a second. This

return of the signals and points must take
place during the time in which the official
releases the switch of one track and adjusts
that of the second. To this end it is essen-

11O

tial that two interrupter groups should be
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provided for each track. Over the interrup-
ters of one of thess groups the line-wires sit-
uated between each pair of actuating de-
vices of a track are conducted, in which the
circuits are formed upon the setting of the
(for the time being) preceding actuating de-
vice, by means of which circuits the track 1s

made ready. Over the interrupters of the
other group, on the other hand, are led the

line-wires lying between two actuating de-
vices, in which wires by the actuation of the
preceding actuating apparatus for the time
being such circuits are formed as produce
a displacement of the appliances in the oppo-
site direction.
two interrupter groups must therefore be
connected in such a manner that upon the
closing of the first the second, which is nor-
mally closed, is op=ned, and vice versa, as
with a simultaneous clesing both of the ac-
tuating devices placed in circuit would be
strained in both directions.

It i1s not necessary to conduct the line-
wires of all the actuating devices in the first
%roup over the szcond group of interrupters.

uch points as are already in their normal
position when the line is made ready may be
omitted. Insome casesitisnot necessary to
lead the line wires of the point-actuating de-
vices over the second interrupter group at
all, but only the line-wires of the Signa{?—ac—
tuating devices. The essential point in all
cases 1s that the actuation should be suc-
cessive, one aetuating device closing the cir-
cuit of the next. ' -

In order to attain security in operation
and insure the appliances keeping in order
for a long peried, it 1s 1mportant that the
connection between the separate contact de-
vices should be a positive one. In the case
of the two interrupter groups belonging to
one track, referred to above, this may be
effected by placing each contact device at
the extremity of a beam or balance, the pivot
of which is situated between the two. It is,
however, preferable to arrange the contact
device for the group serving to make ready
the track upon a rocking arm, under which

on this side of 1ts pivet a rocking arm of the |

contact device for the sscond group of inter-
rupters engages, by which means the latter
is lifted and its contact interrupted when the
first descends. This arrangement presents
the advantage that a contact device serving
for making ready a second track may be ar-
ranged upon the other end of the first arm
and that under this portion of the arm also
an arm connected with the second contact
device may be caused to engage. There are
therefore also conducted over the interrup-
ters belonging to the second contact device
those line-wires which serve for returning
the points or signals, which 1n some cases
may also be partly necessary for the first
track. |

The contact devices of the

!
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The invention is illustrated in the accom-
panying drawings, in which—

Figure 1 shows diagrammatically three -

stations A BC. Station B lies b etween sta-
tions A and C. "In order to render the de-
seription of the principle of the imvention
more clear, a simple through-track 1 1s here

considered, upon which the trains run in both
directions. 1I is the lay-by for station B,

and IIT is a branch line proceeding to an-
other station. Fig. 2 illustrates the prin-
ciple of the electrical connections. Fig. 3 1s
a front elevation of the points-actuating ap-
paratus. Fig. 4 is a vertical section on the
line A B of Fig. 3. Fig.51isaplan view of a
bolt of the points-actuating apparatus. Fig.
6 is a section on the line £ D of ¥ig. 5. Kig.
7 illustrates diagrammatically another con-
structional form of the switching device.
Fig. 8 shows the manner in which the line-
wires are led between two actuating appli-
ances. Iig. 9 shows how the wires are con-
ducted between the actuating appliances of a
track. Fig. 10 shows the connections with
the interrupters for several tracks when the
novel actuating appliances are employed.
Fig. 11 is a view of the switchboard used mn
Fig. 10. Fig. 12 is a detail view showing a
modification of the actuating appliance rep-
resented in Fig. 7. Fig. 13 is a section
through the line-selector on the line A B of
Fig. 14. Fig. 14 is a plan view of the line-

selector with cover removed. Kig. 15 1s a

“plan view of the cover, and Fig. 16 shows a

“simph

i

Aed form of electrical connections for a
two-track line.
12 is the arrival-signal with the distant

signal for trains running from station A to

station B.

5 is the departure-signal from station B
toward station C. In the same manner18 1s
the home and distant signal for trains coming
from station C, and 16 the departure-signal
from station B toward station A.

The home and distant signals 12 and 18

consist each of a distant or preliminary sig-
nal and a main home or arrival signal, of
which the distant signal is intended to give
the locomotive-engineer notice whether the
main or home signal is open or closed—that
is, when the home signal indicates *‘stop”
then the distant signal 1s set likewise to stop,
and as the distant signal usually consists of
a pivoted disk the disk appears transverse
to the track for a stop position—that 1s, the
disk faces the engineer. When the main sig-

‘nal is set to “road free,” then the distant
signal 1s similarly set

that is, the disk ap-
pears lengthwise to the track and edgewise
to the view of the engineer. The distant
signal is not a stop-signal and may be slowly
passed by the engineer, but in fogay weather
or on sharp curves it serves to indicate to the
engineer how the home signal 1s set. '

9, 7, and 15. are the switch-points which
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according as they are set send the trains on |

to different lines. _
The switch-table at station B is repre-
sented 1 a simple manner. 52 and 53 are
the alarm or annunciator devices of known
kind actuated by induction-current, 52 being

actuated from station A and 53 from station

C. 10 22 13 23 serve for the arrival of a
train coming from A or C into the station B.
21 and 24 serve for the departure of a train
wiich has arrived from station A or station
C from the station B. )

Each of the alarm or annunciator devices
52 or 53 1s provided with a disk 3, (see Fig.
2,) which appears on the switciiboard of
station B as soon as the official at station A
actuates the mductor 1. When tiis takes
place, the armature-arm of the device 52 (or
53) 1s attractéd by its electromagnet, and the

disk 3 in moving with the said arm appears,

thus giving the alarm to the official at station

B. After the train has passed the station

the official can return the alarm 52 or 53 to

‘normal position, or an automatic device may

be employed for the purpose. Instead of
this visible alarm a bell or like sounding de-
vice may be emplovyed. |

In explaining the operation it is assumed
that a train is traveling from station A to
station C. It will run on the track I. Be-
fore the train leaves station A the official at
station A will rotate .the handle of the in-
ductor 1, thus actuating the bell 52 in station
B. When the bell rings, it closes a circuit in
which a second interrupter 10, situated upon

the switchboard of station B, lies. If the |

official closes this interrupter 10 by the in-
sertion of a plug, the circuit will be formed
and the departure-signal 5 brought from the
position of repose to ‘“stop.” This depar-
ture-signal closes a circuit which sets over the
points 7, which closes another which brings
the points 9 into the proper position. By

- closing a contact the points 9 may either di-

45
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rectly bring. the arrival-signal 12 to safety
position (in which case the arrangement is
preferably such that the distant signal is set
at " danger’ by the home signal) or the offi-
cial must when the points 9 have been set
close a special contact, for example,. by
means of the plug 13.

In the practical working of the device it is
immaterial whether the plugs 10 and 13 are
mserted simultaneously or successively. It

1s understood that the home signal is first set,

and 1n doing so it closes a circuit connected
with the distant signal for setting the latter
correspondingly. By this means the signals
12 are actuated, and during this actuation or

‘when 1t has been properiy effected an audible

or visible return-annunciator is operated in

station B, which shows that the track I has |

been properly made ready. The train is
then able to travel without hindrance up to
the stopping-signal 5. .

»

¢loses the contact shown..

Y

It is understood that the official at station

A only gives the inductor 1 a few turns when-

ever a train 1s to be despatched from the sta-
tion A, and by the action of the inductor 1 the
official at station B is now notified of the fact
that a train leaves station A, as the arm of
the alarm 52 is attracted and the disk 3 ap-
pears. The official at station B now pre-
ceeds at his switchboard, as above described,
to clear track I for the passage of the train
from station A. It is not necessary for the
offictal at station B to know when called up

points are set at stations A and C, as the offi-

cial at station Ahas to see that his switches

are set correctly and the official at station C

18 notified from the official at station B that a

frain 1s going to leave the station A, and
hence the official at the station C has suffi-
cient time to correctly set his switch-point
and signals. Itisunderstood that at the sta-

‘tion Bis an inductor 1, the same as on station

A, and hence when the official at the station
B actuates his inductor 1 then the same ac-
tion takes place at station C as occurred pre-
vicusly at station B and at the time the offi-
cial at station A actuates his inductor 1. -

The normal position of the signals is the
stop position, 1n which the signal - arms
stand horizontally, and when the arms are
swung upwardly about forty-five degrees
then the signal is set to ‘“‘safety’’ or clear
track. A position of rest may also be given
to the signal-arm by swinging the latter
downward into a vertical position.

Fig. 2 shows diagrammatically in what
manner the sefpamte circults are formed.

.
Ll |

[

-
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by the official at station A how the switch-
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18 the source of current at station B. © 1isthe

mductor of station A. If this inductor-han-
die 1s rotated, the induction-éurrent will en-
ergize the electromagnets of the signal 3 in
station B. The signal is drawn down and
When the con-
tact 10 1s closed, the electromagnets of signal
5will receive current, thissignal goes to “dan-
ver,” cioses a contact, and thereby sets over
the pomts 7, which act upon the points 9.
‘The latter set the arrival-signal 12. If the
setting of this arrival-signal is to he depend-
ent upon the special consent of the oflicial,
he wiil have to employ a further special con-
tact 13.  The signals are operated in succes-
sion and the last of them actuates the signal

14, by which the official sees that the line has

peen properly made ready. The appropriate
connection is shown in dotted hines in Hig. 2.
If the train i1s now to leave the station B, the
official uses the plug 21 for the departure-
signal 5. This signal is thus caused to oc-
cupy the starting or safety position by an
electric setting device, such as shown in Fig.
3. 'I'he arrangement may also be such that
the points 7 are not set at the time the official

105

IIO

115

120

I25

of station B allows the train coming from sta-

tion A to enter his station, as previously ex-

130 |
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plained ; but the

e points 7 may be correctly
set by-the official of station B whenever this
official clears the track for the train to leave
station B toward station C. The insertion of
plug 21 causes a similar action, as previousiy

described in reference to the other switeh-

points and signals, and hence further detailed
description of this action 1s not necessary.
Before the official at B has inserted the plug
21 he will have advised station C by rotating
his inductor-handle and consequently placed
station (¢ in a position for maving ready.
Provision must a,Il)so be made permitting each
of the points of a station being set separately
in order that shunting may be carried on.
For this purpose special contact devices will
be necessarv. These are indicated on the
switchboard by 4 8 6. Fig. 2 shows the
connections for thesameindotted lines. The
contacts 8 6 are arranged in parallel. Ail
three are, however, in series with respect to
contact 4.
6 closed by means of a plug which cannot be
utilized for a track-contact, the respective
oints will be operated.

The path of the current for each case 1s
readily visible. If, for example, the contacts
4 and 6 are closed, the current proceeds from
the source of current 2 over 4 and 6 through
the electromagnet of the points 7 and back to
the other pole of the circuit. By this means
the points are set over.

The method of connection shown between
the signals and points is merely a diagram
explanatory of the principle adopted.
point of fact, the connections will be some-
what different, as both the signals and pomnts
must be capable of being set over in both di-
In the arrangement shown as
long as the track is made ready current will
flow through the line-wires. ' _

In order to permit of setting over the
points and the like in beth directions and so
as to use the current only at the moment at
which the operations are effected, special ac-
tuating devices and connections are neces-
sary, which also effect a locking of the points.

Figs. 3 and 4 illustrate two views of one
form of the device. The rod 42 is connect-

ed with the points or the signal and is re- |
ciprocated by means of another rod 40 mov-

ing in guides 39, whereby the points are set
in one direction or the other. Upon the
frame 37 are fixed guides 36, in which the

are constantly depressed by means of springs.
The rod 40 is provided with projections 46,
having sharp vertical edges. It will be ap-
parent that the rod 40 may be displaced 1n
either direction, according to the position ot
the bolts 35 and 35’. In the position shown
the richt-hand belt is in the locking pesition,
so that the points are locked.
hand bolt is raised, the rod 40 may be dis-

placed toward the right hand. When the | left hand, on the contrary, is a double inter-

If 4 is closed and thereupon 8 or |

In

I

If the right- |

842,673

setting over has been effected, the left-hand
bolt 35’ falls into the locking position, and
the points are again locked. The lifting ot
the left or right hand bolt 1s effected as re-
quired, and at the same time the points are
set over by electromagnetic means. To this
end the iron cores of the two electromagnets
28 29 are connected, by means of elastic
bands, with a stationary wheel-segment.
According as current traverses one or other
of the two coils, one or other of the cores will
be drawn into its coil and the wheel-segment
will be rotated. A lever 45 1s fixed upon the
wheel-segment shaft. A pin 50 upon this
lever is able to displace the rod 40, while an-
other pin 43 serves to displace an unlocking-
rod 44, mounted in front of the rod 40 in the
same guide-blocks 39. This rod 44 1s pro-
vided with two inclined projections 41 and
47, by which one of the two bolts 35 or 35" 1s
lifted and the points consequently unlocked.
The unlocking must be completed before 40
is displaced. This is attained by causing
the pin 50 to effect an idle travel during the
unlocking operation. When the setting
over has been effected, a similar reversal ot
the switch must be effected, so that the next
actuating device may be connected with the
source of current and the current of the mo-
tor itself again switched off. To this end
two contact devices are provided—one on
each side of the stand 37. Mach contact-
piece 31 or 31’ is opposite to two others 32 33
and 32’ 33’. All three are insulated one Irom
the other.

The movable contact-arms 38 and 38’ pro-
duce a contact either between 31 and 32 or
31’ and 32/, or 31 and 33 or 31" and 33’. The
reversal of the contact devices takes place at
the same time as the displacement of the

bolts 35 and 35/, as the levers 38 and 38 are

attached to the same by means of pins 49.

The connection between two actuating de-

vices—Tfor example, of the points 9 and 7—is

shown in Fig. 8. The end of the wire
marked + comes from the positive pole of

“the battery, passes by all devices, and malkes
two shunts at each-—one round the magnet

29 to the contact 32 and the other round 28

to the contact 32’. The other pole (marked

— wire) proceeds to the contact 31 or 317,

The contacts 33 and 33’ of the first actuating
apparatus are connected with the contacts

_ _ _ 31 and 31’ of the next apparatus and so on.
parts 35 35 are reciprocated. These latter |

Assuming that the points 9 and the points
7 both occupy the positions indicated In
dotted lines and are to be brought into the
position represented, the contacts 38 will
also occupy the position shown in dotted
lines, (38’ are below.) If now the official
closes the contact for the position of the
points in question, the current passes irom
the + wire through the coil 29 to the contact
32 and passes over 31 to the — pole. On the
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ruption, because 38 1s situated below and
because the proper contact in the Statlon 1S
not closed.

It is understood that the smtch——pmnts can
be set in either of two positions and for each
position a separate plug-hole is required, and
1 order to avoid mistakes different plugs are
preterably used; but a single plug may be
employed.

The points 9 are set over, and the contact
thereby passes to tbefully-—extended position,
By tiis means, however, the next circuit is

closed, tie current passes ti“rough the +

wire, 6! rough the eoll 29 of the point 7, over
32 tLTOUG_u t e contact 38 (shown in dotted
lines) and through 31 to the battery. In
this manner these points are set over also,
and so on. It is quite immaterial if the
ponts 7 aly eady occupy their proper position.
In tiis case tiey will not be reversed, and the
current passes directly to tiie next a,otu&ting
device. ' ' -

In setting the points over in the opposite
direction tre procedure is the same in using
ti:e contacts 38’.

Fig. 9 shows dla,ﬂ'rammatlca,lly the ar-
I'anfrement illustrated 1n Kigs. 1 and 2 and
the connections indicated in I‘w 8—that 1s,
tre line-wire connects the contact—pomts 32"
31, and 33’, as required, for setting the 510'—
nals 5 and 12 and the switches 7 and 9 at the
time tie plug 10 1s inserted, and it 1s desired
to bring tre said signals ‘and switckes in
safety position for the train to pass over
track I. By the use of a second plug 25 the
switch 7 1s moved into position opposite to
tle one obtained by the insertion of the plug
10, and 1 order to accomplish this result
connection is made between the plug 25 and
the contact 31 of the switch 7.

reversed from the switch 7 in the same man-
ner as the device 9 1s connected to switch 7
on the insertion of plug 10. For the sake of
simplicity the several devices 5, 7, 9, and 12
are SnNOwn 111 Fig. 9 one next to the other to
permit of showing the connections with as
few lines as -possible. If the ofhicial at the
station A closes the contact at 3 by turning
the handle of the inductor 1 and the official
at station B inserts the plug 10 to clear the
track I, then the current passes from the bat-
tery 2 to the closed contact of 52 to the con-
tact 10, contact 31/, and contact 32" of the

“device 5 and bridged by contact 38/, to the

spool 28 of the device 5 back to battery 2.
The device 5 1s now, as previously described,
changed to the required position, and the cur-
rent now passes from contact 31’ to 33', (now
bridged by contact 38 as the latter has Te-
velsed ) then to contact 31’ of the device 7,
1n wiich the same action takes place as above
described relative to the device 5. In case
the device 5 on inserting the pluﬂ' 10 was al-
ready 1n the proper p031t10n with the contact

From switch |
7 lead connections to the other devices to be

b

1 e, 7.
'Gury-bowls and 31 is a rocking lever, which is

essary 1n complicated Lracks to e

38’ bridging the contacts 31/ and 337, then
' the apparatus 5 1s not actuated, and the cur-

5

' rent goes direct to the device 7. The switch

9 and the signal 12 are successwely actuated
In tie same manner.

As shown 1n Fig. 9, the connection from
tiie contact 33 of the dewce 9 1s once more
returned to the switchboard by way of plug-
contact 13, interposed between tiie device 9
and the swnals 12. The current to the set-

70,

75

ting devices of the sighals 12 1s rendered ac-

tive as soon as the 011101&1 closes the contact
13 and th en the signals move into action.
In Fig. 2 1s shown a visible alarm 14, W}ule

‘In the present construction an alarm—bell 18

substituted and placed in parallel series with
the main circuit, the bell 14 sounding until
the signal devices 12 are reversed, as the cir-

~cuit 18 broken as soon as the contact 38 of
‘the device 12 passes from the contaect 32’ to

the contact 33’. In the present case by

-bridging either the contact 10 or the contact

13 two tracks can be set into proper condi-

‘tion; but 113 1s evident that any desired num-

ber of such contacts can be used for a number
of tracks by successively switching the de-
vices to be set with the corresponding con-
tact—~tor instance, connecting the device 5 di-
rect with the device 9 or connecting first the
device 9, then the device 5, then the dewce 7,
&e.—as requlred by the armnﬂ'ement of the
tracks and switches.

If the departure—swn&l 1s to assume three

positions—'‘rest,”” ““stop,’”

signal.
danger position, while the other displaces it
from this latter to the proceed position.
1In order that a safe contact meay invari-
ably be formed, the actuating devices are
pr 0v1ded with mercury contacts, as shown
The contacts 32 and 33 are mer-

operated by the bolt 35.
Figs.
which the interrupters are inserted on the
lime-wires between two actuating devices.
The departure-signal is adapted fo assume
three p051t,10ps---—p08111011 of repose, stop po-
sition, and proceed position—ior which pur-
pcse twe actuating devices are.employed.

In many of the acmatmo aevices 1t 18 nec-
ect an-
other modification, which 1s shown in Fig.
19

“1nsulating-contacts’”’

x x'. These are le-

vers of conducting material which exactly

correspond with the levers 31 31’ and are

mounted upon the same spindle o as these
latter and 0pemte In the same manner as

shown 1n perspective in Fig. 12. A consid-
erable number of 11'tsulat1nﬂ*-contacts may
be provided for one lever 31 or 31°.
are all insulated one from the other and

| from the lever 31 or 31’ and are so arranged.

proceed”’ —two
actuating devices must be employed for this
One moves 1t from the rest to the

10 to 16 illustrate the manner in

This consists 1n one or more so-called
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that they are always displaced at the same |

time as the lever 31 or 31’. In the same
manner as the lever 31 or 31’ they are pro-

vided with mercury-basins into which they

can dip.

Fig. 12 shows, besides the lever 31 on the
shaft O, another isclating-lever X. In Kig.
10 the isolating-levers (indicated by X and
X’y are for the sake of clearness shown be-
low the levers 31 31/, it being understood,

however, that besides the lever X (shownin

- Fig. 10) another lever X' is employed.
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In Fig. 10 there are two tracks I and 11
with a crossover-track IIl end a branch
ine IV. T is the actuating device for the
points w’, U for the points w?, X for the

distant 810"1'1 al 12’, Y for the arlwal—mgnal 12,
Z forthe depmrmrc—swnal 12" arranged upen |
Y and W serve to brmg the de-

this latter.
parture-signal 5 into its two positions, W
Into is Stop position, and V 1nto its proceed
position. .

The switch-table, Fig. 11, for station B 1s1n-
tended to indicate to the official the position
of hissection of theline. Thesettingof thein-
dicators is effected on this table by “means of
actuating devices PQ RSP Q R" >
- P is 1n connection with the annunciator
apparatus (inductor) of station A. If the
of'p cizl at this station operates his inductor,
the usual red plate 1s shown and calls atten-
tion to the fact that a train is on ifs way
from A. In the same manner P’ is in con-
nection with staticn C. Q_ becomes opera-~
tive when a train is signaled to C. A corre-
sponding sign then appears on the switch-
board. R appears and remains so long as
the track 1 in the staticn is occupied, S the
same as long as the track III is occupled

P’ Q' R" S serve the same purpose for trains

coming irom staticn C. |
The only & pph{—;ﬂces which the official at
station B has to operate and which carry out

all functions by his merely pressing upon

them 1n the prescribed order are M N O M’.
M and M’ are the line-selectors, M for the
trains traveling from A to C, (or £ any other
stations which branch off from the track 1
and lie in the same direction of running,)
and M’ for the trains proceeding from C to A.
They consist of several series of basins of
mercury or other contacts insulated one from
the other, of which two always go together.
The Speclwl consiruction is hereinafter de-
scribed. As many series of basins of mer-
cury are provided as there are tracks which
may be traversed in one direction and the
whole series whicn 1s used 1s clesed by a com-
mon plug.
series of contacts consisting of the contacts
60—65 1s for the track I, the right-hand set
for the track 111. In the same meanner se-
ries of contacts might be
large number of tr acks.

The plug consists

| wn&l 5.

Thus, for example, the left-hand

provided for a

842,673

the same number as there are holes in the re-
spective series, and the pins are so con-

nected one Wlth the other that the mter-

rupters are always closed by the plug at 60
61 62 63.

N 1s the arrival-button, which is provided
with contact-holes in exactly the same ar-
rangement as M. By actuating it the train
1s given ‘‘line clear’” for the arrival.

O i1s the departure-button, actuating the
departure-signal and also pomts if neces-
Sary.

In the first place 1t should be briefly stated
what the oper ation 1s when a train is to travel

from A to C, stopping at B. A rings up, and

thereby actuates the apparatus P, which, as
already described, results in (,1081110' a Con-
tact, whereby 1t 1s first rendered possfble for
the officials at station B to make ready their
tracks. It 1s now possible for station B to
orve ‘‘line clear’ to tracks I or 111 by placing

on the line-selector M either the left- hand or
Assuming

the right-hand contact series.
that he does the first, he then presses upon
the arrival-button N, whereupon all the
polnts and the arrwal—swnal 12 are properly
set, and, further, R acts so that he knows
and sees that track T is occupied. This dis-
placement of R also shows him whether all
the points and signals are properly set. The
train is now able to proceed to the departure-
If the departure-signal 1s to be
olven aiter the oflicial has rune up, he
presses the button O, thereby setting the de-
parture-signal.

If it 1s desired to permit the train on the
Iine to pass right through when setting the
line-selector, the official has only to press si-
multaneousb on N and O, so that the distant
departure-signal 12" is also casplaced, 1f he
has previously notified this.

The path of the current for a tramn travel-
ing from A over the track 1 will now be
described. The line connections through
which current will be caused to pass, owing
to pressure on the arrival - button N, are
shown in continuous lines. 'The others are
in dotted lines. A rings up and by means of
his inductor-current brmn's the apparatus P
into the position shown w with uninterrupted
line, so that the appa,mtus Indicates “‘Tramn
11‘011’1 A 77 (See table, ¥ig. 11.) The induc-
tor 1 1s shown 1n Kig. 2 and the connection 1s
so arranged that the inductor-current passes
around the right-hand spool of the apparatus
P, so that the levers 31 31’ pass into the posi-
tions shown in Fig. 10. The station official
who has thus been notified moves his line-se-
lector M and in this case to the left-hand
part marked “‘Line I'" and presses upon the
arrival-button N. Thereupon the current
passes from the negative conductor over the
lever 31’ and mer Lurv—basm 32’ of the appa-
ratus P, through the insulating-contact z

65 of pins attached to a common cross-bar of | and the basin 34’ of the apparatus R, (leverw
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1s 1n. the position shown,) over the contact 60
from line-selector M, over contact 67 from
arrival-button N, to the pownts-actuating de-
vice T over 31’ 33/, (or-over 317, 327, and coil
to the positive (,ondu(*tor when the appara-
tus 1s otherwise situated, in which T is in the
requisite position indicated and the points
are thereiore properly set over to the leit
hand,) over contact 61 1n the line-selector M
over contact 66 in the arrival-button N,

the actuating device W for the depa,rt 1e-—*

signal, and thus through the lever 31" (which
()ccupmd the p081t1011 in dotted lines) and
basin 32’ through one coil of the apparatus to
the positive poIe of the conductor. By this
means the apparatus W is set in the position
shown, and the signal 5 passes from the rest
p081t1011 mto the (dotted) horizontal stop po-
sition.  Owing to the reversal of the lever 817,

a {resh current is formed over 33" of app

~tus W, over contact 62 of line-selector M, to

30

the appamtug Y for the arrival-signal, over
1ts lever 317, which remains in the poq1t1on n-

dicated in dotted lines, through a cotl to the

posttive pole of the batter V. BV this means
the apparatus Y 1s dlsp]a,('ed into the - position
shown, and the arrival-signal 12 1s conse-
quently moved into the arrival (dotted) pe-
siticn. Owing to the reversal of the appa-
ratus, a new path for the current is formed
through the basin 33’ to the apparatus X for

~ the distant signal through 31’ and the one

35

4.0

- ried from the apparatus X to the |

50

negative pole of the conductor over the lever_

55
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“conductor.

coil to the posuwﬂ conduc uor—pole whereby

the apparatus X, and consequent tly the dis-
tant signal 127, are set in t the arrival position.
By this means a fresh path for the currentis
formed over the basin 33" of X\ to the actu-

ating device T' through the insulating-con-
“tact 2’ of this latter, through the basin 34/

(instead of this the conductor might be car-

lector and through a special interrupter of
the same) to the switehboard &ppamuus RJ
into 1its lever 31, (which stands in the posi-
tion shown,) over 32 and coil to the positive
By this means the apparatus R
1s set in the position indicated 1n detted lines
and the signal “‘Lane 1 occupied” appears.
By this means a further contact 1s formed as
the lever o’ of the apparatus R enters the
basin 35’. Current therefore flows from the

317 and basin 32" of the apparatus I’, over o’
and 35" of apparatus R, through contach 69
of the arrival-button N fmd through the
left-hand coil of the apparatus P. Thls lat-
ter is thereupon returned to the position
shown in dotted lines, and the circuit 1s again
interrupted, so that the official at A 18 able
to signal a. fresh train. (If from the track I,
either before or after the departure-signal 2
special track branches off to station D, the

~same apparatus P, the same apparatus R,

and the same line-selector M are used. The

only difference is that a fresh apparatus Q.

| properly set the points w,.
ara-

Ine-se-

‘must be prowded for station D.) When the

train leaves, station B rings up station C by
rotating its inductor. By this means its ap-
paratus Q 1s smmltaneously actuated and as-
sumes the position shown in dotted lines with
the visibleindication ‘“TowardsC.”” The of-
ficial then presses upon his depar ture-button
O. A path for the current is thereby formed
from the negative-conductor pole to the ap-
paratus Q through the lever 31, basin 32’ to
the line-selector M over contact 63 to the de-
parture-button O over contact 70 to the
points-actuating apparatus U for the points
W,.

>

If these occupy the position shown in
broken lines, the current will first of all pass:

70

75

80

through the Tever 31/, basin 32/, through the

coil to the pomtwe—conduetor pole. By this
means the appar atus 1s reversed 1n order to

passes over the basin 33’ to the second actuat-

‘1ng device V for the departure-signal 5 by

The current then

way of the lever 31, (which stands 1n the po-

sition shown in dotted lines ,) basin 32, and

coll to the pomtwe—conductor pole. By this
means the departure-signal is brought to
““Start,” and the train is able to start.
the reversa,l of the apparatus V a fresh cir-
cuit is formed. The current passes through
the basin 33 to the line-selector M through
contact 64 to the apparatus Q, through one

co1l of which i1t proceeds to the positive con-

ductor, so that () is again reversed, the indi-
cation “Towards C” disappears, and the cir-
cuit is interrupted. ~

When 1t 1s desired to give a train leave to
pass through station B the official, as al-
ready stated, after he has arranged his line-
selector for the proper track, presses the ar-
rival-button N and departure—button O si-
multaneously. By this means 1f he has i
the meantime rung up C the procedure is ex-
actly the same as before.

sition and also forms a new path for the cur-
rent from the negative-line wire to the actu-
ating ap] paratus V through the insulating-
contacs  of this latter (Whlch 1s set over into

the position shewn) through the basin 34 to

the departure-button O, over the contact 71
of this latter to the arrival-button | N, over
its contact 68 to the actuating app&ratus f/
for the distant departure-signal 127, (the
lever of this latier occupies the p051t1011

shown 1n dotted lines,) through the lever 317 .

and basin 32’ to the coil to the pesitive-con-
ductor pole. ~ By this means the apparatus

Z: 1s set in the position shown, and thus oper-

ates the distant departure- Slo"nal 127, At

the same time by the emergence of the lever
125

31’ from the basin 32’ the current 1s inter-
rupted. Obvicusly 1t is possible to ocbtain a
return-signal from this last apparatus % to
station B for which purpose 1t 1s only neces-
sary to utilize the lever 31 in the manner al-
ready shown. If the train overruns the con-

By'

The departure-
signal 5 is therefore brought to the closed po-
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tact 1 of the points w,, 1t brings the 51g11a1 to |
the stop position. If m 1s overrun, it is
brought to the rest position.

From what has been stated the 1mp01‘tance
of the line-selector M in tkis direct method of
connection from one actuating apparatus to
the next will be readily understood. On
complicated lines a simple and safe method
of connection could not be obtained. If it
is desired to complete the conductor for the

~arrival of the train—that is to say, the con-

~ductor shown in Fig. 10—for track 111l also

In an exactly similar manner as represented
for track I, the conductor must proceed di-
rectly from the basin 32" ot the apparatus to
the msulating-contact &’ of the apparatus S

" and then to the mterrupters on the line-se-

20
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35
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lector “ Lane 111.”

The mterrupters 60 61 62 of the lime-selec-

tor through which each of the conductors is
carried are of the greatest importance, as by
their means the actuating appliances may be
separated one from the other either singly or
In groups, so that only such actuating ap-
pliances ‘become operative In series as are
rendered interpendent by common plugging
of the mterrupters.

In the construction of ths Iine-selector M
special care must he taken that when a track
1S plugged the official cannot from oversight
effect the same operation for another even
with a different plug. 'This security is given
by the special construction of the line-selec-
tor, as shown 1 Figs. 13, 14, 15.

b ¢ d ¢ are Tows of contact—holes, which
may be filled with mercury, of which con-
tacts 1 accordance with the diagrammartic
arrangement of M in Fig. 10, " and ¢’ serve
for lmes 1 and 111, while d’ 1s a special row,
the operation of which 1s hereinafter eX-
plained and e’ 1s used for shunting. f* ¢’ I/
v are contact-beams, each of Wl ich s pro-
vided with conductmmstmps n', correspond-
Ing in number with t}e. number of the con-
tact-holes. /" and ¢ are connected by
means of & common arm o', wkich is ca,pa.ble
of rocking on 1ts pivot p’. It will be readily
understood that as soon as the official de-
presses the beam f” with his plug, and there-
by closes the track I, the track III to bhe
plugged by the depression of the beam ¢’ can
then only be closed it be withdraws the same
plucr a’ from the hole ¢’ and plugs the hole 7/
with 1t. As the beam 7’ is always raised
when the other, ¢’, 1s depressed, and vice
versa, simultaneous contact - clesing can

never t&ke place, even if ttere are several

!

plugs a’ to hand. The depression of /* o

also results m tke lifting of the beam h“'
wkich was previously 1mmersed so that the
holes d" are no longer connected one with tte
otter when t-e holes b’ or ¢ make contact.
The beam A’ 1s provided with two arms ¢ and
t“' which are rotatably mounted on the pivot
v and engage beneath o’. It is obvious that

842,673

as soon as the arm o 1s depressed in one di-
rection or the other the arm ¢ or ¢ will also
be depressed, wkich produces the lifting pre-
viously mentloned

Tie beam o’ only affords the possibility of
shunting, as 1s Lereinafter described, and in
its movement it is independent of the otler
beams. -

The contact series cif‘"J which 18 always
closed when neitier of tie two tracks I and
II1 1s plugged, serves the following purpcse:
As shown 1n ]ﬂg 10, one contact-ole @’ is
connected with the posfmm pele of tie bat-
tery, the other leads over the actuating ap-
phance Y and tle riglt-hand coil to tie basin
32. Tle lever 31is connected with the nega-
tive pole If d’ 1s bridged over, it follows
that the arrwﬂ-swnal (0]:' tre arrwal—smn&ls
if these are arrano*ed In direct dependence
one upon the otr er) agaln returns to its old
position ‘‘Stop.” If tlj,e of" cial Lus errone-
ously placed kis plug in ¢" or 7" and tlese
tracks are free, 1t 1s only necessary for L1m to
withdraw it in order to produce tle return of
the signal. 1t 1s obvious that what serves
for tie arrival-signal may be utilized, with a
suitable number of contact-Loles d’ and con-
nections, n crder to bring thke whole of the
points of the line i question (or, as will Lere-
inafter be seen, shunting groups) back into
their normal position, already described.

We have now to consider how tle lines are
led over the interrupter groups in practice,
when regard is had to tke fact that different
tracks must be made ready and separate
points and also whole groups of points in
combinations required for shunting must be
employed. In tiis attention must of course
be paid to tie f&ct that wken a track is made
ready siunting shall not be possﬂ)le upon
this track, and vice versa.

In Hig. 16 a practical system of conductors
of this kind is represented. The representa-
tion of the track only differs from that in Fig.
10 owing to the fact that the points w* run in
the other direction.
here considered. The corresponding actuat-
ing appliances are designated by the same
reference- -signs as 1n Kig. 10 and 1 the points-
actuating &pphanoes TJ K the stmplification
1s effected that the two middle basins 33 33’
constitute a common contact 33, so that one
line-wire 1s dispensed with. This is per-
missible because one of the bolts—for exam-
ple, the bolt 31—invariably leaves its basin

- first, after which the other, 317, 1s immersed.

87 represents bmdmﬂ‘-scl ews on the switch-
board. In order to facilitate the control,
they are arranged 1n groups in sccordance
with the sepa,rate appliances to which they
belong. The rails again represent the con-
tinuous conductor for closing all appliances.
From each points-actus tmo* appliance only
three line-wires lead to the switchboard;

| from each signal appliance, four. The &ppll—

Tracks I and 111 are
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On the right hand of Ifig. 16 the shunting-
board 15 shown, which may either be attend-
ed to by the statlon official at B himself or by
a special shunting superintendent outside
the signal-cabin. 83 1s a contact-beam

which rotatably pivoted at its middle point

(in the same manner as the line-selector)
closes either the contact 81 or the contact 82.
IT 82 15 closed when station A has rung up
station B, the official B is able to make the
track ready 1n the manner already explained.
‘This 1s, however, not possible if 82is open, as
this latter interrupts the battery-circuit be-
fore the current proceeds to the apparatus P.
11 8115 closed when the official closes hisshunt-
ing contact ¢, shunting may be carried on.
Preferably ¢ 1s 1n series arrangement with
the interiupter d’, from which 1t follows that
d’ must always remain closed and the plug
e’ must be inserted 1n ¢’ or »’ of Fig. 15 if the
circuit 1s to be closed. The .same plug o' is
used for plugging ¢’. Sch is a switchboard
for separate points which is provided with
double the number of line-interrupters that
there are points. The interrupters are des-
1gnated W,, W,, according to the points w, w,
they relate to. The contact-holes 72 73 74
when closed produce the displacement of the
corresponding points toward the right hand
and 72’ 73’ 74’ toward the left hand.

T’z 1s a press-button of the same kind as M.
These two appliances serve In common for
setting over whole groups of points. In the
present case 1t 1s assumed that a train is trav-
eling on the line 1I from the right and is to
pass on line 111 onto line IV. A number of
group-selectors Sz may be provided, each of
which 1s 1n serles arrangement with an inter-
rupter of the press-button Tz, so that the
group ol points corresponding to the proper
oz 1s actuated when this Sz and the button
Tz are closed. '

Of course return-annunciators Xz of the
known kind may be used for each separate
points and for the groups of points, these de-
vices Indicating whether the desired displace-
ment has been effected. '

Assuming that, Tor example, the points w,
are to be actuated by themselves by the offi-
cials, the following will be necessary: The
contact ¢’ must be closed with the plug o’
Then the contact 83, which 82 previously
bridged over, 1s depressed upon S1 and sim-
ply bridges 75 or 75’, thus displacing the
points w, either to the right or left hand.
The current flows from the battery through
d’ over ¢, through 81, through 75 to the lever
31 of the apparatus K, through the basin 32

- over the nght-hand coil to the battery. If

05

the train 1s on line 11 and vehicles are to be
shunted on to hine 1V, after the contacts e’
and 81 have again been closed the group-se-
lector Sz 1s plugged and the press-button Tz

o

ances R and S are not shown, as the connec- | depressed. The current then flows from the
tion remains exactly the same as in Fig. 10.

battery over d’, ¢’, 81, contact 76 of Tz, 77 of
Sz, to tie points w;, (the actuating appliance
for these 1s not shown, for which reason the
line-wire 1s imterrupted,) over contact 78 to
the actuating apphance J, over bolt 31,
through the coil to the pole, whereupon lever
31 1s reversed; after this through the basin
33, over contact 79 to apparatus K, which is
reversed, then through the basin 33 over con-

‘tact 80 to the return-annunciator Xz, thus

making ready the line.

The common press-button T, may also be
used for setting the separate points if a plug
1s employed for closing the corresponding in-
terrupter. | |

What we claim, and desire to secure by
Letters Patent of the United States,is—

1. A switch and signal apparatus for rail-
road-tracks, comprising actuating devices for
the track switches and signals, and electrical
means for actuating the said actuating de-
vices 1n- one direction for making the line

ready and for causing a return movement of
the actuating devices, the said electrical

means having electric switches one for each
actuating device, each electric switch when
set closing the circuit for another actuating
device. |

2. A switch and signal apparatus for rail-

road-tracks, comprisine actuatine devices for-
b, o o

the track switches and signals, and electrical
means for setting the actuating devices, pro-
vided with a switchboard having interrupt-
ers arranged 1n groups corresponding to the

tracks to be made ready, and contact devices

for closing the interrupters and adjustable
simultanecus with the track-switch so that

7C
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the same actuating device may be used in any

desired order and direction of displacement
for making ready different tracks.

3. A switch and signal apparatus for rail-
road-tracks, comprising actuating devices for
the track switches and signals, and electrical
means tor setting the said actuating devices,

the said electrical means including a switch-
bhoard provided with two groups (b’ and d’) of

interrupters for each track and of which the
group b’ serves for actuating the said actuat-
ing devices in one direction for making the

line ready, and the other group d’ serves for

causing a return movement of the actuating
devices. | | |

4. A switch and signal apparatus, compris-
ing actualing devices for the switches and

signals of a station, an alarm-circuit from one

station to another, a main circuit for each
station and having circuit-closers for succes-
sively connecting the main circuit with the
sald actuating devices, and a circuit-closer
for closing the main circuit from the said
alarm-circuit. |

5. A switch and signal apparatus compris-
ing an alarm-circuit from one station to an-

| other, amain circuit at astation,each adapted

ros

LI1IO

I15

120

125

I30



L

IO

IS

20

25

30

35

40

AR

50

SR

60

65

R@;

to be closed by the said alarm-circuit, actuat-
ing devices for the switches and sig nals at the
track-section for a station, and circuit-closers
1n the said main circuit, for connecting the
malin circult to an actua,unﬂ device on closmo*
the main circuit by the alarm-cir cuit, the con-
nected actuating device controlhng the cir-
cuit-closer for the next actuating device, to
successively set the several switches and sw—
nals.

6. A switch and signal apparatus compris-
ing an alarm-circuit From one station to an-
other, a main circuit at a station, each adapt-
ed to be closed by the said ala,lm-(:lrcult 2,C-
tuating devices for the switches and Slgll&].S at
the track—secuon f01 a sta (lon, circuit-closers
in the said main circuit, for conneetmg the
main cu*cult to an ac uuatmcr device on closing
the main circuit by the alar m-cireuit, the con-
nected actuating device controlhnc: the cir-
cuit-closer for the next actuating dewce to
successively set the several switches and 51g-
nals, and a switchboard at a station for the
sald circuits and interrupters in the switch-
board.

7. A switch and signal apparatus for rail-
road -tracks, comprising an alarm-circuit
from one St&thIl to another, a main circuit at
a station, adapted to be closed by the said

alarm- clrcult an mterrupter 1n the said main

circult, a series of actuating devices for the
sw1tches and signals of the stauon and cir-
cuit-closers for connectmﬂ the main circuit
with the said actuating devmes the closing of
the main line by the 111t911‘upter a,cmatmﬂ
the circuit- closer for the first actuating de-
mce of the series, to set this first a,ctuatmﬂ‘ de-
vice, and the &CtIOIl of the latter contmllmﬂ
the next circuit-closer, to actuate the second
actuating device of the series.

8. A switch and signal apparatus for rail-
road - tracks, comprising an alarm - circuit
from one station to another, a main circuit at
a station, adapted to be closed by the said
alarm-circuit, an interrupter in the said main
circult, a series of actuabmo devices for the
switches and signals of the station, circuit-
closers for connecting the main clrcult with
the said actuating dewces the closing of the
main line by the 111Ler1upter actuatmn the
circuit-closer for the first actuating device of
the series, to set this first actuating device,
and the a,ctlon of the latter controlling Lhe
next circuit-closer, to actuate the second
actuating dewce of the series, and a second
111terrupter 1n the mam 011'0111{, between the
last actuating devices of the series.

9. A switeh and signal apparatus for rail-
road - tracks, comprising an alarm - circuit
from one s ation to another, a main circuit at
a station, adapted to be clesed by the said
alarm-circuit, an interrupter in the said main
circult, a series of actuating devices for the

switches and signals of the station, circuit-

closers for connecting the main circuit with

il
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the said actuating devices, the closing of the
main line by the 111terrupter actuating the
circult-cleser for the first actuaung device of
the series, to set this first aciuaung device,
and the action of the lavter cbmrullﬂw the
next circuit-clcser, to aciuate the second
actuating device of the series, and an alarm
in the main circuit, aiter the last actuating
device of the series. |

10. A switch and signal apparatus for rail-
road - tracks, comprising an alarm - circuit
irom one station to another, a main circuit at

7C

a station, adapted to be clesed by the said

cLI&I’lll-CH’CUlt an mterrupter 1n the said main
circult, a series of actuating devlces for the
switches and signals of the station, and cir-
cutt-clesers for connecting the main circuit
with "uhe caid actuating dex rices, the clesing of
the main line by the 1merrumer actualing the
mrcult—closer for the first actuating demce of
the series, to set this first actuating device,

and the action of the latter Ou'ﬂﬁluﬂlllg the

next circuit-closer, to actuate the second
actuating device of the series, the first actu-
ating device centrolling the stop-stgnal, the
latter controlling the stop—swnal switch ad-
jacent to the stop-signal, the stop-signal
switch controlling the entrance-switch and
the latter controlling the arrival-signal.

11. A switch and s signal appamtus for rail-
road - tracks, comprising an alarm -circuit
from one station to another, a main circult at
a station, adapted to be closed by the said
alarm-circuit, an interrupter in the said main
circult, a series of actuating devices for the
switches and signals of the station, circuit-
closers for connectmﬂ the main cireuit with
the said actuating dewces the clgsing of the
main line by the 1llterr11pter %ctuaunﬂ the
circuit-closer for the first actuating device of
the series, to set this first aetuatmcr device,
and the action of the latter contrcllmﬂ the
next circuit-closer, to actuate the second
actuating device of the series, the first actu-
ating device contrelling the st@p-—smnal the
latter contrelling the %up-s ional switch ad-
jacent to the stop—swnal the stop-signal
switch contrclling the entrance-signal and
the latter centmlhncr the arrival-sig na,l and a
second interrupter in the main lite between
the entrance-switch and the arrival-signal.

12. A switch and signal apparatus for rail-
road - tracks, comprising an alarin -circuit
from one station to ano ther, a mam circuit at

a station, adapted to be closed by the said
alarm-circuit, an interrupter in the said main
circuit, a series of actuating devices for the

switches and sienals of the station, circuit-
closers for eonnectlnﬂ‘ the main circuit with
the said actuating dewces the closing of the
main line by the interr upler acmatmﬂ the
clrcmt-claser {for the first actuating device of
the series, to set this first actuatmff device,
and the action of the latter cr‘*ntmlhno the
next cireuit-closer, to actuate the second
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actuating device of the series, the first actu-'1 ad:@pted to be closed by the next station, a

ating device controlling the stop-signal, the

~latter conirolling the stop-signal switch ad-
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Jacent to the stop-signal, vhe stop-signal
switch controlling sthe entrance-swiwch and

the latter contrelling the arrival-signal, and

an alarm 1n the main cifeuit after the arrival-
signal, ' '

13. A switch and signal apparatus for rail-
roads, comprising a main circuit at a station,
adapted to be closed by the next station, a
series of circuit-closers in the said main cir-
cutt, and actuating devices for the switches
and signals of the station, connected with the
said circult-closers, the closing of the main
circult causing a closing of the first circuit-

closer of the series, to set the correspondging |

actuating device, the latter controlling the
next following circuit-closer. -
.14, A swiich and signal apparatus for rail-
roads, comprising a main circuit at a station,
adapted to be closed by the next station, a
series of circuit-closers in the said main cir-
cuit, actuating devices for the switches and
signals of the station, connected with the said
circult-closers, the closing of the main cireuit

causing a closing of the first circuit-closer of

the series, to set the corresponding actuating
device, the latter controlling the next follow-
Ing circuit-closer, and an interrupter in the
main circuit, in advance of the first circuit-
closer of the series. ' -

15. A switch and signal apparatus for rail-

roads, comprising a main circuit at a station,

adapted to be closed by the next station, a
series of circuit-closers in the said main cir-
cuit, actuating devices for the switches and
signals of the station, connected with the
said circult-closers, the closing of the main
circuit causing a closing of the first circuit-
closer of the series, to set the corresponding
actuating device, the latter controlling the
next following circuit-closer, an interrupter

in the main circuit, in advance of the first

circult-closer of the series, and an alarm in
the circuit, after the last circuit-closer of the
series. -

16. A switch and signal app&ratus for rail- |

roads, comprising a main circuit at a station,
adapted to be closed by the next station, a
series ol circuit-closers in the said main cir-
cuit, actuating devices for the switches and

~signals of the station, connected with the
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sald circuit-closers, the closing of the main

circuit causing a closing of the first clreult-
closer of the series, to set the corresponding

actuating device, the latter controlling the
next following circuit-closer, an interrupter

‘1 the main circuit, in advance of the first

circuic-closer of the series, an alarm in the
circuit, after the last circuit-closer of the se-
ries, and a second interrupter between the
last two circuit-closers of the series.

17. A switch and signal apparatus for rail-

series of cifcuit-closers 1in the sald main cir-

culs, actuating devices for the switches and

signals of the station, connected with the

sald circuli-closers, the closing of the main

circult.causing a closing of the first circuit-

closer of the series, to set the corresponding

actuating device, the latter controlling the
next following circuit-closer, and shunting
means 1 the sald main circuit, for controlling
cach actuating device separately. '

18. A switch and signal apparatus for rail-
roads, provided with a main circuit, actuat-
g devices for the switches and signals, each
actuating device having a pair of solenoids, a
lever conirolled by the solenoids and con-
nected wivh the switch-points or signal-arms
to be actuated, and current-controlling de-
vices actuated. by the said lever, to control
the current of the main circuit relative to the
solenoids of the several actuating devices.

19. A switch and signal apparatus for rail-
roads, provided with a main circuit, actuat-

ing devices in‘the said main circuit, for con-
trolling the switches and signals, each actuat-

1ng device comprising a pair of solenoids con-

nected with the main circuit, a lever oscil-

iated by the said solenoids, a slide controlled
by the said lever and connected with the
switch-points and signal-arms to be actu-

ated, locking-bolts for the said slide, an un-
locking-bar controlled by the lever and con-
trolling the said bolts, sets of fixed contacts,
and a contact-lever for each set of contacts

and controlled by one of the locking-bolts.
20. A switch and signal apparatus for rail-

roads, provided with & main circuit, actuat-

ing devices in the said main circuit, for con-
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trolling the switches and signals, each actuat-

ing device comprising a pair of solenoids con-

nected with the main circuit, a lever oscil-

lated by the said solenoids, a slide controlled

by the said lever and connected with the

switch-points and signal-arms to be actu-
ated, locking-bolts for the said slide, an un-

locking-bar controlled by the lever and con-

trolling the said bolts, sets of fixed contacts,
and a contact-lever for each set of contacts
and controlled by one of the locking-bolts, a
contact of each set being connected with a
corresponding solenoid, another contact in
the set being in the main circuit and the

third contact being connected with a contact
ol the next actuating device. ' -

21. A switch and signal apparatus prdrl

vided with an actuating device for a switch or

Tog
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signal, comprising a pair of solenoids having -

their movable cores connected, a lever oscil-
lated by the said connected cores, a contact-
arm controlled by the said lever, and a set of

contacts formed of three insulated contacts,

the said contact-arm being in contact at all
times with one of the contacts and alter-
nately with the other two contacts.

05 roads, comprising a main circuit at a station, | 22. A switch and signal apparatus pro-
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vided with a switChboa,rd having a line-selec-
tor comprising two serles of contacts a beam
mounted to rock and having two sets ol con-

said series of contacts, and a plug for engag-
ing the beam at either side of its iulcrum to
11'11t,art a swinging motion to the beam to
move one set ot contact—plns into engage-
ment with one of the series of contacts and
the other set of pins out of engagement with
its series of contacts.

23. A switch and signal apparatus pro-
vided with a switchboard having a line-selec-
tor comprising two series of contacts, a beam
mounted to rock and having two sets of con-
tact-pins for alternate ellga,ﬂement with the
said series of contacts, a plug for engaging
the beam at either side of its fulerum, to im-
part a swinging motion to the beam, to move

one set of eont&ct#pms into engag ement with |
one of the series of contacts and the other set

of pins out of engagement with its series of

contacts, a third series of contacts at angles ;
“to the s ..1{1 two series of contacts, and a 1001{-

ing beam for the said third series of contacts,
controlled by the other beam.
24. A switch  and signal apparatus pro-

- sald series of contacts, a j
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“vided with a switchboard having a line-selec-
- tor compnslm two sertes of conmcts a beam

- mounted to rock and having two sets ot con-
tact-pins for alternate engagement with the |

tact-pins for alternate engag wement with the
plug for engag 111f
the beam at either sice of 1ts tulcrum m 1111~

part a swinging motion to the beam, {0 move

one set of (,ontact-—"“ms 1Nto ellua,aemenb with
one of the series oi contacts ana the other set
of pins out of engagement with its series ol

- contacts, a thlm series of contacts at angles
to the sald two series of centacts, a 1«3@1@11@

beam for the said third series of contacts,
controlled by the other beam, a fourth shunt-
ing series of contacts, and a beam carrymng
conuact-pms for engagement with the said
fourth series of eontam&,J the last-mentioned

. beam being in&ependent of the other two

beams.
In testimony whereol we have hereunto

set our hands, in presence ol two subscribing

witnesses, this 294 day ol June, 1903.
LORENZ KOTTMAIR.

RUDOLE ZWACK.
Witnesses:
ANNI LLUTHER,
GrEore KONNER.
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