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To all whom +t may concern: N

Be 1t known that I, RoBerT PrEIL, a sub-
ject of the German Emperor, and a resident
of Grunewald, Berlin,” Germany, have in-

skilled in the art may understand and prac-
tice my invention I give the following specifi-
cation., o o '
The mvention relates to signal operating
apparatus, and consists particularly of a sio-
nal operating lever having connected there-
with a locking device adapted to lock the

~switch point levers in proper positions,

15

switches for putting in operation the signal
motor and signal-arm coupling and the nec-
essary electro-magnetic locking apparatus

and controlling. or supervising apparatus.

20

~ The conditions which fulfil the object of
the mmvention are as follows: 1. Before a

signal can be set into the “clear’ position,

~ all the switch points concerned in the track

25

over which the train will pass must be in
proper position; that is, all the operating
levers pertaining thereto must be locked and

show that the switch points themselves are

~ properly set or locked. 2. A signal set at

30

39

40

“clear’’ position must be able to be returned
at any time to danger position. 3. The
switch point levers must not be released from

‘their locked condition by the mere return

of the signal to danger; they must continue
to remain locked until the locking is removed

either automatically by the passing train, or
~ by special, definite manual operation of a re-

leasing apparatus at the central signal sta-
tion, or tram despatcher’s office. 4. The

locking of the switch point levers, as also the

setting of the signal, is to be accomplished by
the same lever. 5. The -electro-magnetic
and mechanical lock devices which serve for

- holding the switch point levers locked are so

45

00

arranged that they mutually control their
own operation, that is, for example, that re-
lease of a lock device for movement to the
right 1s only possible if at the same time a
locking thereof against movement toward
the left takes place.
I have illustrated my invention in the ac-
companying sheets of drawings, in which
Ifigures 1, 5 and 7 are views showing the
apparatus or system as a whole with the op-
erating lever and the lock device connected

the controlling or supervising devices must

sition and full shifted position (to the left)

Tespectively, with the corresponding changes

_ £ _ 1n the signals and switches which result from
vented new and useful Improvements in |

Signal Systems; and in order that others |

sald movements of the operatinglever. Figs.
2 and 3 are detail views showing the lock de-

vice or slide In cross section and one of the
_electro-magnetic locks pertaining thereto.
Ifigs. 4 and 6 are detail views showing the
lock device or slide in two different positions:
Fig. 4 showing the normal position of the
shide as in Fig. 1, but with the first lock re-
leased and the slide freed to be moved by the
~operating lever. . Fig. 6 shows the position of
‘the lock device or slide corresponding to its
position in Fig. 5, but before the lock lever 16

has dropped away from its magnet. Tig. 8
shows a modified form of the signal appara-
tus or system, with certain parts omitted for
clearness. Figs. 9 to 12 inclusive are detail
views showing modified forms of the lock
slide and lock levers.

In Figs. 1, 5 and 7 the system or apparatus
1s shown in connection with two signals, A
and B, which are to be operated to indicate

the condition of a stretch of track indicated -

at C. In this track are shown switch points

462 for a branch track D. The lock device

which controls the operation of the system is
indicated at 21 and consists of a slide the
form of which is clearly shown in Figs. 4 and
6 of the drawing. The slide 21 is connected
to the operating lever S by a link s, so that
the slide may be shifted by the lever S longi-
tudinally in either direction from the normal
position indicated in Fig. 1 with the oper-
ating lever S in the position marked 0. Slide
21 1s provided with four locking surfaces,

two of which are formed by the opposite
faces of a stop or lug 26, the other two

being formed by the faces ¢ and #. These
four locking surfaces codperate with four

lock levers 25, 16, 116 and 125, which are op-
erated and controlled respectively by electro

magnets 24, 15, 115 and 124. The lock slide

21 also sets and locks the switch point lever

46 by which the track switch points 462 cor-
responding thereto are controlled. The lock

shide 21 18 also provided with means such as
recesses b b for operating two systems of

switches 13, 18, 19, 20, 42, 71 and 113, 118,
119, 120, 142, 171, each set of said switches
being linked together and operated in unison
and controlling electrical circuits, as herein-

56 therewith in three different positions, viz., | after explained. In the drawing, slide 21 is

the normal or rest posttion, intermediate PO~
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shown as operating and controlling only one.

switch point lever 46, but it will be under-

stood that any desired number of such switch

point levers may be operated by the shde
which, in that case, 15 made of suflicient

length to accommodate the desired number

of these levers. Two fixed stops 146 and 246
are provided to limit the movements in either
direction of the switch lever, and the switch
lever is locked 1n its end positions, as shown
in Figs. 5 and 7, by the stop 47 on the shde
21, this stop also serving to shitt said levers.
. Figs. 2 and 3 show clearly the manner in
which the lock levers are operated by therr
electro magnets, the levers being pivoted at
one end and having attached thereto the ar-
matures 2 of said magnets. Iig. 2 shows
magnet 15 deénergized and the armature
and lock lever 16 fallen away. Iig. 3 shows
the position of the locking lever when the

“magnet 15 is energized and has attracted 1ts

29

armature and locking lever, lifting the latter
out of the path of the locking lug or stop 26.

A similar position is clearly illustrated in

Fig. 4. The several positions of the locking

 glide and operating lever S are indicated in

30

the several Figs. 1, 5, 7 and 8, by the broken
lines 0, 1, 2, 3 and 4. 1t will be understood
that all the levers are insulated one from the
other. '

43,44 and 45 indicate a relay which 1s con-

 mected with the track rails in' a well known

35

40

45
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manner, such, for instance, as with an msu-
lated section of rail J and the foot contact I
to be operated by the passing train.

The signals A and B are shown as mounted

on poles or masts 39 and 139, the signal arms

of which are provided with contacts 40 and

140, which, in the danger position, as mdi-

cated in Figs. 1 and 5, are closed. The sig-
nal arms are coupled with signal operating
mechanism by means of coupling magnets 23
and 128.

32 and 36 are switches which are operated

by means of signal operating mechanism and

“control ecircuits, as will be heremafter ex-

plained. The signal operating mechanism 1s
shown as an electric motor, the armature of
which is indicated at 34 and field windings
indicated by the numerals 33 and 35.

Sional B is similar in construction and op-
eration to signal A. |

A description of the operation ol the sys-
tem and the several parts thereof with ref-
erence to. the drawings will also show the

construction and arrangement of the appa-

ratus, and in order to save repetition, the
system will be described by explaining 1ts
operation. In order to show i what man-
ner the whole apparatus may be made de-
pendent upon another operating apparatus,
which may be in the same tramn yard or
may be at any other controlling point, a

dependence which is frequently employed

a—

the several signal towers.
‘wwhich the responsible traflic manager 1s

= | 897,138

and consists of a switch 9 having contacts 10
and 110, and contacts 22, and 122, This
switch is situated in any suitable place best
adapted for the sending or issuing of or-
ders and for the control of the operators at
In yards m

not stationed in the switch tower, an appa-
ratusis employed of that kind, which operates
so that the operator can set a signal to clear
only by special permission and on a special
order. J

The series of contacts of switches 22 and 122
represent special controlling or supervising
contacts which serve for supervising and con-
trolling track switches, turn tables, and
oeneral for all those parts of a track and for
all devices connected therewith which must
be in a certain condition before a given
train is allowed to pass. The proper con-
dition referred to will be when these con-
tacts are closed, as indicated m the draw-
ings. The switches may be operated either
directly by the devices referred to, switch
points, turn tables and the like, or by elee-
tro magnets or other devices which are op-

erated by the switch points, turn tables

and the like. These devices do not form
any part of the present invention.

The normal condition of the several fea-
tures of the system is indicated m Ifig. 1, the
two sienalsA and B being at the danger
position and the track connections bemg as
indicated, with the track contact device J
and P in the position shown and the switch
points 46* and the corresponding switch
lever 46 having positions indicated. 1t
will be understood that the position of the
switch points 46* always corresponds with
the position of the switch lever 46 pertain-
ing thereto. In the position 0 of the oper-
ating lever S, Fig. 1, the switch pomnt lever
46 is not locked, but is free to move when
operated by the lock shide 21. The slide,
however, is locked, and both signals show
the danger position. If now signal A 1s to
be set to ‘‘clear’ position, the appropriate
indication or instructions will be received
by the operator either from another signal
tower or from the despatcher’s oflice, or
headquarters, and this will be mdicated by
the shifting of the switch 9 on to contact 10.
When this occurs the following circuit 1s
established: from. battery terminal 5 to
switch 9, contact 10, conductor 11%, con-
tact 11, switch 13 to magnet 15, and back
to the grounded terminal 6 of the battery.
Magnet 15 1s now energized and hlts 1ts
armature and lock lever 16 out of the path
of the lug or stop 26 on the slide 21. The
lock device may now be shifted to the left
by means of the operating lever S until the
lug 26 abuts against the lock lever 25.
Operating lever S will now be in the position

is indicated diagrammatically in the figures | 1, as indicated in Fig. 5. Switch pomt lever
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46 in this position of the lock device will be |

~ thrown to the left (see Fig. 5), and the

10

13

switch points 46* will be set into the posi-
tion proper for a clear track to be indicated
by signal A.

It 1s immaterial, so far as the present in-
vention is concerned, whether this shifting of
the switch points be obtained by a particu-
lar operating means for the switch point le-
ver or by means of the stop 47 operated by
the operating lever S, as shown in the form
of operating lever illustrated in the draw-
ings, or by means of a locking device con-
nected with the operating lever. -

If all the contacts 22 are closed (indicating

~ the proper condition of the devices repre-

20

25

26, as clearly shown in Fig. 5, thereby

sented thereby) the following circuit will be
established (see Fig. 5). From battery ter-
minal 5 through contacts 22, switch 18 to
magnet 24, switch 19, contact 23, back to the
crounded terminal 6 of the battery. The

- shitting of the operating lever to position 1

moved switch 13 off contact 11, and thereby
magnet 15 became deénergized, and lock le-
ver 16 thereupon dropped behind droll) lug

ock-

Ing the operating lever S from movement

30

back to position 0. Magnet 24 being now
energized, as described, lock lever 25 1is
raised, as shown, and the lever S and lock
slide 21 may now be moved further to the
left 1nto its end position 2. This movement

- of the operating lever S having been made,
- the following circuits for operating the signal

39

40

45

90
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are established (see Fig. 7). IFrom battery
terminal 7 to switch 20, contact 30, switch 32
(this latter switch being, however, still in the
position shown in Fig. 5) to motor field wind-
ing 33, motor armature 34, back to the
grounded terminal 106 of the battery. Also,
a circult 1s made, by this movement of the
operating lever, from battery terminal 5
through contacts 22, switch 18, magnet 24,
switch 19, contact 27, to the signal coupling

magnet 28, to the grounded terminal 6 of the

battery. The coupling magnet being thus
energized and the motor field excited, the

motor 1s OFemted and shifts the signal arm
e

into the “clear” position, as indicated in Fig.
7. The motor 1s thereupon stopped auto-
matically by means of switch 32 opening the
circuit of the motor, as shown in Fig. 7. It
will be noted that the switch point lever 46
1s locked from movement by the lock lug or
bolt 47, thereby locking the switch points in
proper position for the passage of a train.

In order to release the switch point lever
from 1ts lock 16, 26, automatically by the
passing of the train, the relay shown in the
drawing may for example be employed. The
manner ol operation of 1t may be seen from
the drawing without further explanation.
When the last axle of the passing train closes
contact P, the circuit through the relay mag-
net 45 1s closed, and the relay operates. At

&

-

rst, the only effect of the relay is to close
contacts 44 and 48. After the train has
Fassed, the operator returns the operating
ever to position 1. This movement throws
switch 19 off contact 27 on to contact 23 (see
Fig. 5), and thereby deénergizes the coup-
ling magnet 28 by opening its circuit. This
return of the operating lever S to position 1
also closes the motor circuit as follows: from

| battery terminal 7, switch 20, contact 38,

switch 36, which is in the position shown in
Fig. 7, motor field 35, armature 34, to the
crounded terminal 106 of the battery. The

motor 1s thus reversed and the signal arm is

returned to the danger position (Fig. 5).
The contacts 43 and 48 having been closed as
described, the following ecircuit is made:

from battery terminal 7, switch 20, contact

38, switch 36, signal arm contact 40, switch
42, relay contact 43, 44, contact 14, switch
13, magnet 15 to the grounded termnal of
the battery. KEnergizing of magnet 15 lifts
lock lever 16 from locking position, and the
operating lever S may be returned to its nor-
mal position 0. The first movement of the
lever from 1 to 0 breaks the circuit at the
switch 18, as will be seen in Fig. 5, thereby
deénergizing magnet 24 and allowing lock le-
ver 25 to fall behind lock lug 26. Upon op-
erating lever S reaching its normal position
as shown 1 Fig. 1, lock lever 16 also drops
1nto 1ts normal position.

The condition of the apparatus shown in
Fig. 5 1llustrates the subject matter of the in-
vention. The signal is in danger position.
The switch point levers are locked and the
operator, owing to the electro magnetically
operated lock 16, 21, cannot unlock the
switch point levers prematurely. This ac-
tion of the lock device is clearly illustrated m
Fig. 5, which action is obtained by the pro-
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vision that each lock lever locks the lock de-

vice or slide 1n a certain position before it
trees the lock device for a further movement.
For mstance, lock lever 16 must assume ab-
solutely the lock position shown in Fig. 5 in
order to permit the lock slide 21 to be moved
into the position shown in Fig. 7, as other-

wise 1t would be in the path of the lock sur-

faces ¢ of the shde. 1If the lock lever 16 has
assumed 1ts normal position, and the signal
1s moved to the ‘‘clear’” position, the impos-
sibiity of the complete return of the signal
lever S, except after the releasing devices
(magnet 15 and relay 45) have operated, is
insured. This action of the locking devices
1s of great importance, since it prevents the
premature release of the switch point lever in
case one of the locking devices fails to work.
A further advantage of signal operating ap-

paratus hes in the fact that in order to re-

lease the switch points, 1t 1s not only neces-
sary that the signal operating lever is re-

turned to its normal position, but also the

signal motor must actually be reversed and

110
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the arm of signal A positively returned to the
danger pOSlthIl These conditions are ob-
tained by means of switches 36 and 40 in-
serted in the releasing circuit, which circuit
1s only closed 1n the danﬂ'cl p051t1011 of the
signal, so that magnet 15 1s energized only in
the danﬂ er posnmn of the swnal For a
train from B signal B 1s employcd For thlS
purpose the switch 9 will be set on contact
110, and magnet 115 energized by the circuit
from bmttery terminal 5, “switch 9, contact
110 to contact 111, switch 113, m.;wneL 115,
back to the 0101111(1@5(1 terminal 6 of the bat-
tery, and the slide 21 released for movement
toward the right by the raising of the lock
lever 116. From this point on all the further

operations at the right of I1g. 1 take place mn

an analogous manner, as before dlescribed,
for those to the left of Fi 1.

The twelve locking 811113068 provided by
the locking device (fom on the lock slide ELIld
eight formed by the two sides of the four
lock lever s) may be divided in different ways.
In Figs. 1 to 7 hereinbefore described four of
such surfaces are disposed on the shde and
eight on the lock levers. In Fig. § these
twelve surfaces are shown with ewht of them
formed on the slide and four on the lock le-
vers. By this modification is obtained a
simplification of the signal apparatus shown
in Ifie. 1, inasmuch as 1n this case only two
mannetq 61 and 161, Ifig. 8, are necessary.
In this blﬂ' S those parts W]llC]l have the
same form and apparatus as in Iig. 1 are des-
ionated by the same relerence numerals.
The lock slide is indicated at 50, and apart
from 1ts difference in form and the different
number and arrangement of the lock surfaces
(51 at the left, 151 to the right, 53, 54, 55,
153, 154 and 155) has the same functions as
the lock shide 21 of Iig. 1. 1t 1s thus the
locking device by means of which the switch
point [evers are locked (which levers, how-
ever, have been omitted from this ﬁﬂme for
the s&ke of clearness). The lock levels 62
and 162 are actuated by magnets 61 and 161
in the same manner as lever 16 and magnet
15, Figs. 1, 2 and 3. It 1s to be e}xplamed
]10W6VGI that contr ary to Ifig. 1, signal B on
the 1“10ht will be set to ‘‘clear’ by the move-
ment of the slide toward the left.
change has been made merely to avoid,
much as possible, the crossing of the con-
ductors in the figures. Otherwise the opera-
tion is similar to that before described.

When the switch 9 1s moved to contact 10
circuit 1s established: from
battery terminal 5, switch 9, contact 10, con-
tact 59, switch 57, magnet 61, switch 58, con-
tact 64, conductor 65 to the grounded ter-
minal 6 of the battery. Mwne,t 61 1s thus
energized, and by the hfting of lock lever 62

permits the lock (10V100 or slide 50 to be free

for movement towards the left. The oper-
ating lever S is shifted by hand from position

Thls '

0 to position 1, thereby also shifting tha
switches 57, 58, 157 and 158, 42 and 71 into
the p051L1011 deswnated by the broken lines
1, and estabhshmﬂ the circult from battery
terminal 5, contact 166, switch 157, magnet
161, switch 158, contact 164, conductor 165
to erounded terminal 6 of the battery. Mag-
net 161 lifts lock lever 162 out of the path of
the lock surface 154 up to the surface 155.
Simultaneously magnet 61 becomes deéner-
oized by the 1nt011upt1011 of the circuit at 57,
59 and lock lever 62 di ops out of the path of
lock face 153 to the rear of lock face 151. In
these conditions, as 1 Fig. 5, locking of the
switch point lever is producul and the o per-
ating of the signal is now made possible. DBy
the throwmo “of the opemtum lever S {rom
position 1 to position 2, the circuit of the
coupling magnet is closed as follows: from

| battery terminal 5 to contact 166, switch

157, magnet 161, switch 158, contact 168 to
coupling magnet 128 to the grounded ter-
minal of the battery 6, at the same time the
signal motor 1s set 1 operation i the manner
shown in Fig. 7, or in any other desired mai-
ner. The release of the lock device then
takes place, m the manner as shown before,

as soon as the operating lever 5 1s returned Lo
position 1, the signal arm set at danger and
finally 1‘@1&}7 contact 43, 44 18 closed; Iw* the
establishment of the followmo circuit: from
battery terminal 7, switch 42, contact 141,
contact 140, contacts 45, 44, contact 67,

switch 57, nmonet o1, C;W1t(,h 5;-_; contact 64,

conductor 65, o the nroundml terminal 10 06
of the battmy Lock lever 62 is thus lifted

in order to be removed from the path of lock
surface 151. DBetween lock lever 162 and
lock surfaces 155 1s as much play allowed
that in shifting back from position 1 to posi-
tion 0 contact 166, 157 will be first broken
before lock surface 155 engages the lock le-
ver 162, so that lock lever 162 falls back to
normal position, wherecupon signal operating
lever 5 can be moved back to 1}0511:1011 0. In
this figure also the essential features will ap-
pear—the locking of lock device 50 1n posi-
tion 1, the p()Sltwe or compulsory locking of
the parts concerned, and the dependolmv of
the lock device i the danger position of the
signal arm (contact 140).

n Fig. 9 1s shown, an arrangement of slide
lock devices slightly different from that
shown 1n Ifig. 8, which is practically shide 50
of Kig. 8 reversed, that 1s, magnet 61 be-
tween the circuit joining switches 57 and 58
in Fig. 8 must operate the right locking lever
and the other magnet 161 oljerate the left
locking lever (Fig. 9)

A further modification of the previously
described arrangement in the form of lock
surfaces 1s shown 1n Ifigs. 10 and 11. This
form 1s employed in signal operating appa-
ratus whieh are not dependent on any other
signal operating station ordespatcher’sollice.
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In this form the switch 9 (Figs. 1, 8) isnatu- v ing a sighal means for causing the same to be

rally omitted. The locking of the slide in nor-

mal position must therefore be released
elther by the use of hand levers by means Jf

which the lock levers 62 and 162 can be lifted,

or more advantageously, by the automatic

lifting thereof into-the normal position. The

shide 1n these views is indicated by the nu-

meral 150 and carries for this purpose a
wedge-shaped portion 70 which engages fin-
oers 69 and 169 secured to the lock levers 62
If slide 150 be moved to the left,

lever 162 drops slowly to its lowest position

15

out of the path of lock surface 155, finger 169
sliding down the inclined face of wedge 70.

- Byreturn of the slide to the normal orrest po-

20

25

30

35

face of wedge 70 in the same manner.

‘without locking the slide.
advantage that magnet 61 may also act as a

sition, lever 162 will be lifted by the inclined

ver 62, on the other hand, drops uninterrupt-
ed when the slide is moved to the left, as
may be seen mm Fig. 12, and locks against
lock surface 151, thereby locking slide
agamst backward movement. This lock

may In & known manner be released by the

action of the relay Figs. 1, 5, 7 and 8. .
Locking surfaces 53, 54, 55, 153, 154, 155

“of Fig. 10 correspond to the similarly desig-

nated surfaces of Fig. 8. Surface 71 is in-
clined in order to allow the lock lever 62 to
drop when the signal is moved to ‘“clear”

controlling or supervising magnet even in
the clear position of the signal in order to

notify the operator of any defects in the
- signal coupling circuit.

Having thus described my invention the
following 1s what I claim as new therein and

~ desire to secure by Letters Patent:

40

45

- 90

1. A signal - operating -apparatus, com-
prising ‘a signal means for causing the same
to be operated, an operating or setting lever

‘having normal, intermediate and full con-

trolling positions, locking means for locking
the lever against setting and return move-
ments, a switch-controlling lever controlled
by the operating lever in its intermediate
and full positions, means for causing the
signal to indicate clear when the operating
lever 1s at full position, said means depend-

~ent upon track conditions: or other prede-
- termmed conditions.

2. A signal-operating apparatus compris-

ing a signal, means for causing the same to be

55

operated, an operating or setting lever hav-

- ing normal, intermediate and full.control-

60

ling positions, locking means to lock the
lever in intermediate and normal positions,
and means to control said locking means

‘whereby every release of the locking means
to. allow movement of the lever in one di-

rection must be preceded by a locking of the
device against movement in the opposite

- direction. |
6o -

Le- .

This gives the

operated, an operating or setting lever hav-
ing normal, intermediate and full controlling
posiiions, locking means for locking the lever
i the mmtermediate and normal positions,
sald lever permitting the signal to be at
clear in 1ts full position and at danger in its
Intermediate and normal positions, and
means whereby the return of the lever to

normal position is dependent upon the dan-

ger position of the signal. .

4. In a signal controlling apparatus, the
combination with a signal operating mech-
anism and switch point operating devices, of
an operating lever, said lever having normal,
intermediate and full set positions, operative
connections between said lever, the switch
point devices and the signal operating mech-
anism whereby movement of the lever to the
intermediate position operates the switch
point devices, and further movement of the
same to full set position sets the signal, lock-
ing means for locking the said lever in the
intermediate position and locking the switch
pomt devices, and means dependent upon
predetermined conditions for automatically
releasing said lock to permit the full setting
oI the operating lever, whereby setting and

locking of the switch point devices is com-
pulsory before the signal can be set.

- 5. In signal controlling apparatus, the
combination with a signal, operating mech-
anism therefor and switch point operating

devices, of an operating lever, said lever hav-

ing normal, intermediate and full set pasi-
tions, operative connections between said
lever and the switch point devices whereby
movement of the lever to intermediate posi-
tion sets the switch points, a lock device for

locking the lever in the intermediate position

and for locking the switch points, circuits for

controllimg said lock devices, signal operat-

ing circuit, and connections between the
operating lever and said circuits whereby
movement of the said lever to intermediate
position releases said lock device, and move-
ment of said lever to full position sets the
signal. | . |

6. In signal controlling apparatus, the
combination with a signal, operating mech-
anism therefor and a switch point lever; of an
operating lever for the apparatus, operative
connection between the operating lever and
the switch point lever, locks for the operating

lever, circuits for the signal operating mech-

anism and for said locks, and operative con-
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nections between said circuits and said lever

so arranged that the first movement of the
lever sets and locks the switch points and con-
trols the lock circuit to release the operating
lever and thereby permits further movement

of said lever, and the further movement of

said lever controls the signal operating mech-
anism to set the signal. o

3. A signal operating apparatus compris- | 7. In signal controlling apparatus, the
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combination with a signal, operating mech-.| lever in normal and intermediate position,

anism therefor, and a switch point lever, of
an operating lever a lock slide connected
therewith, a lock for locking' said slide and
lever 1n an intermediate p081t1011 connec-
tions between said slide and the switch point
lever whereby movement of the slide to in-
termediate position sets and locks said lever,
circuits controlled by said shde for control-
ling said lock and the signal opemtmﬂ mech-
anism, the arranoement bemng sucn that n
the inter 1led1ate ‘position of the slide the
lock cirewmit 1s closed and 1ts lock released,
and further movement of the shde to full
position closes the circuit of the signal oper-
ating mechanism and sets the sig nal thereby
mmpolhuo the setting and loc]ﬂnﬂ of switeh
points belore the %1':1-11.11 can be ()])(,,mtod

S. In signal LL)llthHlll“ apparatus,
combination of an oper atmﬂ lever, automat-
1cally operated locking devices for the same,
means for causing the release ol said lever
for movement in one direction to lock the
same against refurn movement.

0. Tn sienal controlling apparatus, the
combination of an opemtmﬂ lever, switch
point levers operatively connected
a lock device for locking both said levers in
intermediate position, a sienal and signal
operating mechanism, cireuits for mntmlhnﬂ
sald lock device, circuits for controlling tho
sional oper atmﬂ mechanism, said cireuits
controlled by the operating lever and so ar-
ranced that movement of said lever to inter-
medm e position closes the lock circuit, re-
~eases the lock of the operating lever for fur-
ther movement thereof 1n the same direction
and locks the same against return move-
ment, and said further movement of the

1ever to full position closes the signal operat-

ing circult and sets the signal.
10. In signal controlhng apparatus, the

combination of an operating lever, switch

point operating devices operatively connect-
ed therewith, lock devices for locking said
lever in an intermediate position, said switch
point devices set and locked in said 1nter-
mediate position of the lever, signal operat-
ing mechanism rendered opemtwe in the full
set position of said lever, means controlled
by the lever for releasing said lock devices to
permit movement of said lever to full posi-

tion and simultaneously locking the same

agalnst return movement, :zmd means de-

pendent upon the return of the signal to

normal position to release said lock agmnst

the return movement.
11. In signal controlling apparatus, the
combination of an operatmg lever, a lock
therewith, elec-

slide operatively connected t
1ng the opera-

tro magnetic locks for controlli
tion of said slide and lever, said locks codper-

ating with said slide tolock the same and the |

the’

therewi th,

circuits controlling said locks, one of said cir-
cults dependent upon a c distant station and
operating to release the slide from mnormal
locked position, another of said circuits de-
pendent upon predetermined track condi-
tions and the movement of the slide to inter-
mediate position to release the same from
intermediate position, other of said circuits
dependent upon said predeternined condi-

tions and the full set position of the siade for

operating the signal, and switch point levers
operated by the “slide in its movement to and
from 1ts intermediate and normal positions
and locked thereby in the intermediate and
full set positions.

12. In a signal controlling apparatus, a
f(}(;h shide, an operating lever controlled
thereby, said stide ll.:lVl]’]U locking [aces, locik
levers for engaging said faces and | lm;]«._ms: and
releasing said slide, a switeh point lever op-
eratively y engaged bV said shide and locked

thereby 1n sot poﬂmou when said shide 15
intermediate and full set positions, said lock-

1ng faces and levers arranged to lock the shde

in an intermediate p05~,1t1011 means for opei-
ating said lock levers, said means interlock-
ing one with the other whereby the release of
a Tocls to permit movement ol the shide m one
direction 1s dependent upon a locking ol the
shide against movement in the other direc-
tion, and signal operating mechanism de-
pendent upon the movement ol the shde to
full set position.

13. In a signal controlling apparatus, a
lock slide, an operating lever connected
therewith, Tocks engaging said slide to lock
and release the same and permit said slide to
be moved by the lever into normal, interme-
ciate and full set positions, a switch point
lever operated by said slide by 1ts movement
from normal to intermediate positions and
vice versa, means for locking the switch
point lever in intermediate and full set POSI-
tions, electrical circuits for operating said
locks and for setting and clearing the sigo-
nal, switches controlhno sald clrcmtcs sald
switches operated by said slide, one of said
circuits controlling the mnter mediate lock and
operating to release said lock when the slide

reaches mtermgdmtu position, contacts and

switches 1n the signal setting circuit arranged
to be closed when the slide is in full set POsi-
tion, a lock for preventing return of the shde
and 0peratmg lever to normal position, said
lock operated by the slide in 1ts intermediate
position, and means dependent upon the re-

turn of the signal to normal position for re-

1ea51110 sa1d lock
| ROBERT PKEIL.
VVitnesses :
Hexry HasrPER,
WorLpEMAR I{AU PT.
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