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Zo chZ whom it may concern.:

Be it known that I, Ruporr ZavUag, a 011:1-
zen of Switzerland, resident of Berne, Can-
ton of Berne, Swiizer land, have mve*lted new
and useful Improvements in Switeh-Con-
trolling Mechanism, of Whlch the followmg
is- a specification. ’

Reference may be: had to *he accompany-
ing drawings and theé reference characters
marked thereon, which form a part of this
specification. Similar characters refer to
simtlar parts in the several figures therein.

The principal object of the invention is to
prevent the opening of a railway-switch over

-which a train is passing. »
Other objects will appear in connectlon

with the following description.

I'ig. 1 of the drawings is a diagrammatic -

view  of my 1mproved switch- prOJectmg
mechanism shown in connection with'a main

track adjacent to a point where'another track -

is connected therewith’ by a-switch: -

-Fig. 2 isa similar view showing a modified
form of switch- lockmg and 1e1easmg mecha—
nism.

Figs. 8 and 4 are views in side elevauon,
more or less diagrammatic, illustrating dif-
ferent forms of mech‘unsm ‘which may be
employed in place of the dash -pots shown in
Fig. 1.

Refer ring to Kig. 1,a sectlon of main track
is shown at 1, and 3 1s another section of
track connected Wlth the mam track by a

movable switeh, 3

Adjacent to the main track, 1 L, at a point
near the junction of the switch, 3, therewith,
I mount a circuit-closing membcr 4, ‘con’
trolling
wires, 5 6, battery, 7 electrommoneu, 8, and
a ground connectlon, 9., '

T have shown no specific form of cireuit-
closing member, 4, as the same may be of

any known form achpted to close the circuit
‘when engaged by stitable members carried

by or formlncr part of a train, (as the wheels,
10, of a car or train, 11,) and when' thus en.
g‘Lged serves to close the circuit through said

. electromagnet, 8.
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‘An armature, 12, for S‘le eleotl omaonet is-

in the form of a lever pivoted at 13, fxdapted
to-be attracted by the electrom‘t.jhet when
energized, from the position shown in solid
lines to that indicated by dotted lines in Fig.

1, sald armature being automatically return-

Speel‘icatwn of thteks Pament
Appheatmn :ﬁled Decembcr 31; 1“21

“an” electric cu‘cmt 111cluchno the

Seual No. 026 383

able by its own Welght to the pomtmn shown

by solid lines‘in said figure When sald electro-
magnet is- deenergized.
The armature; 12, is connected by a plston-

rod, 14, with a plston, 15, of a dash-pot, 16,

sald plStOIl ‘being prov1ded with a cheek—

“valve, 17, which autematically closes to I'eSLSb 7

the ret urn movement of the armature, 12,

‘Upon the piston-rod, 14, is an- oﬁset 18,.

P‘Ltented Apl 18 1922
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which is adapted to: engage themovable mem- -

ber, 19, of an eleotuc switeh, 20, which mem:=

ber 19 is spring-actuated or in the form of &

sprmo Whereby sald swri,ch is automatlc‘ﬂly
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closed when released from control by the

- piston-red-offset, 18, which . offset tends to

hold the switch open'so long as'the fxrmatux e,
12, 1s in'normal: position. . :
The electric switch, 20, controls an electrlrx

70

circuit including wires; 21 and 22, and a sec-

ond. eleotromaonet 23. ‘
~“Agshown in W0 1g. 1 this cir (,ulu 1 completed

by a’ part of the wire, 6, and the battery, 7

forming part of the electric circuit which i in:

cludes the eléctromagnet, 8: :

However, the electric.circuit mcludmcr the'
gwitch, ‘20, and -electromagnet, 23; may e a
eeparate cir ctut WLth a separate battery if

-desired.

The feratule 24 for the electromaO'net

23, is in the form .of a lever pivoted at 25 :

Lhe swinging end of which lever forms an
arrowheaded dog, the two jaws formed by
the barbs of the arrowhead being -alterna-

- tively engageable with two hooks, 96 and 27,
ona 1eve1 28 fulerumed at 29, and a,ctuated :
in one.direction by -a c011 sprmg, 30, When

-released by said dog. . - ‘
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"Phe hooks; 26 and 27 are 'so’ located as to : B
be released fl om the arrowheaded doo" first

the hook, 26, by .a movement of the arma-
ture, 24, toward the magnet, 23, and then the'
hooK 97 , by the return movement of the ar-

95

atme 24 when the m‘lonet 23 is subse— T

ouentlv aeenerglzed
In its dog-engaged posmon, the lever 28,
extends beneath an offset, 31; on a switch-
controlling member 32, preventmo- ‘down-
ward movement of sald mermnber;, 32, until

100

the lever; 28, has béen Wlthdrawn from be- -

neath tbe offset, 21, by the action: of -the

‘spring, 30, after both hooks, 26 and 27, have

been relea sed from: the alrowheaded docr

105

The member, 32, may be any known form

of locking device for the sw1tch 3, Whereby S
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the switch, 3, cannot be opened until said

member, 32, has been depressed or moved
downward from the position shown in TFig. 1.

The operation of the mechanism thus far
described is ag follows.

The signal towerman or switch operator
upon being advised that a train is to be
moved from the track, 2, over the switch, 3,
to the main line, 1, closes the switch, 3, or
ascertains that it is closed, and then locks
the switch by raising the member, 32, and
forcing the lever, 28, beneath the offset, 31,
on said member, 32, thereby engaging the
arrowheaded dog with the hook, 26 on said
lever, 28. ;

Thereafter the switch, 3, cannot be opened
without downward movement of the mem-
ser, 82, which downward movement is not
permitted until both hooks, 26 and 27, are
released from control of the arrowheaded
dog at the end of armature, 24.

As the train moves over the switch, 3, onto
the main track, 1, the first wheel of the train
engages the circuit-closing member, 4, clos-
ing the circuit through the electromagnet,
8, causing the same to be energized and thus
to attract the armature, 12, and move the
same from the position shown by solid lines
to that indicated by dotted lines in Ifig. 1.

This movement 1s accompanied by an up-
ward movement of the piston-rod, 14, which
is freely permitted by the check-valve, 17,
and which tupward movement releases the
spring member, 19, of the switch, 20, permit-
ting said switeh to automatically close, thus
completing the circuit through the electro-
magnet, 23.. The electromagnet, 23, being
thus energized attracts the armature, 24,
causing the arrowheaded dog on the end of
said armature to be released from the hook,
26, and interlocked with the hoolk, 27, of the
lever, 28, said lever remaining in position
to prevent release of the switeh - locking
member, 82.

The electromagnet, 23, remains thus ener-
gized so long as the switch, 20, remains
closed, and the switch, 20, remains closed
until forcibly opened by the projection, 18,
upon the return of the armature, 12, to nor-
mal position.

Ag sbove explained the return movement
of the armature, 12, is delayed or retarded
by the automatically closed check-valve, 17,
ot the dash-pot, 16, s¢ that the return move-
ment of the armature, 12, consumes an inter-
val of time which may be predetermined by
limiting the leakage through said check-
valve and around said piston, 15.

If the circuit-closing member, 4, is actu-
ated by a single element only of a train or
car the switch, 20, will be opened upon the
expiration of the predetermined interval of
time for which the dash-pot, 16, is adapted,
and upon the opening of the switch, 20, the
electromagnet, 23, being de-energized, the
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armature, 24, is released and falls by gravity
out of interlocking engagement with the
hook, 27, thereby releasing the lever, 28, to

the action of the spring, 80, which with-
draws the lever from beneath the offset, 81,
thereby releasing the switch-locking mem- -

ber, 32.

The mechanism may thus be adapted to
prevent release of the switch-locking mem-
ber, 82, for any desired interval of time after
the circuit-closing member, 4, has been ac-
tuated. :

While I am thus able by a single opera-
tion of the circuit-closing member, 4, by a
car or train passing from the switch-track
onto the main track, to delay the release
of the switch-locking member for a suffi-
ciently long interval to protect said car or
train, it will be apparent that if the mecha-
nism were adjusted to so protect a train of
maximum length it would delay the release
of the switch for a long period aftera single
car, engine or short train had fully left the
switch and passed onto the main track.

I therefore prefer to employ a plurality
or series of members on the train to succes-
sively engage the circuit-closing member,
4, and I preferably employ the wheels of
the cars for this purpose.

In thus employing the wheels or similar

successive members for actuating the ecir-
cuit-closing member, 4, the dash-pot, 16, can
be adjusted to delay the opening of the elec-
tric-switch, 20, with respect to the interval
of time between successive engagements of
the wheels with the circuit-closing member,
4, when the train is traveling at normal
speed, by which I mean any approved speed
at which the train is moved from the switch-
track on to the main track.

When the dash-pot, 18, is thus adjusted,
after the circuit-closing member, 4, has been
actuated by the first wheel of the train, and
the armature, 12, has been attracted by the
energized electromagnet, 8, to close the elec-
tric switch, 20, and said first wheel has left
the circuit-closing member, 4, before the arv-
mature, 12, in its delayed return movement,
can open the electric switch, 20, the mnext
wheel of the train will actuate the circuit-
closing member, 4, again energizing the elec-
tromagnet, 8, and again withdrawing the ar-
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mature, 12, fully from normal position; and

this operation will be repeated as each suc-
cessive wheel engages the circuit-closing
member, 4, and after the last wheel of the
train has left the -circuit-closing member,
4, the return of the armature, 12, to normal
position will be retarded or delayed for
whatever period of time the dash-pot, 16, is
adjusted. o

If for any reason the train should stop
with one of the wheels in engagement with
and actuating the circuit-closing member,
4, the electromagnet, 8, will remain ener-

120
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' (rlzed during such engagement thus holdlnnﬁ
the armatule 12, in the attracted position

and thereby mamtfunmcr the switch-con-
trolling member, 82, in locked position.
Should a train stop while partly on the

~main track and partly on the switch track

with none of its wheels in enoaore,ment with

the circuit-closing member, 4, , the armature,

12, would after the predetermmed interval
of time for which the dash- -pot, 16, is ad-
justed, return to normal position to open

- the electmc switch, 20, unless means were

provided for preventmo such. delayed re-
turn movement.

For this reason I employ a dog, 33, in
the form of a lever fulerumed at 84, yleld
ingly held by a coil-spring, 85, aommb’c a

stop, 36, and movably away from said stop

to a posmon in the path of the armature,
12,

The neighboring
lever, 12, and the
members adapted to he engacred by the re-
turn movement of the armature, 12, when
the dog, 33, is held in the return path of
the armature, and after being thus inter-

-ends of the arma,ture

locked the dog, 33, will svpport the arma-

ture against further return movement and

_cannot_ be disengaged therefrom until the

armature is again raised as by enermzqtmn_
of the electromfmgnet 8.
The dog, 83, is at certain times moved i in-

“to the path of the amature, 12, by. engage-

ment with the dog of a lever, 37 ﬂﬂcrumed

‘at 38, which lever-is eonnected by a coil-

spmng, 39, with one arm:of ‘an angle-léver,

40, fulecrumed at 38, the other arm o{ Whlch :
: anOIe lever overhanos ‘the end of the arma-

ture lever, 12, in posfmon to be enoaced fxnd
moved thereby

Return movement of the. angle- lever 40,

1s induced by a coil-spring, 41, which sprmﬂ
also induces return movement of the ! lever,
87, by engagement of the angle-lever, 40,
with a stop, 42 on said lever, 37,
Movement of the lever, 37 toward ' the

_ dog, 33, 1s retarded for'a prcdetelmmed -

50
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_spring

erval of time through- the medium of a

“dash-pot, 43, stmilar to the dash- pot, 18.

The operation of this part of the mochﬂ,—
nism is as follows:

So long as the train is travelling at nor-
mal speﬂa each wheel is in engawement with
the circuit-closing member, 4, for only a
very brief interval of time. -

As the armature, 12, is SuccessweIJ at-

tracted by the electromacrnet 8, as the suc-

cessive - wheels engage the 01r0111t closing
the angle lever, 40, is succes-:

member, 4,
sively ‘actuated by engagement of the at-
tracted armature, 12, thorew1th these move-
ments of the level 40 tendmO' through the
o. 39, to move the lever, 37, amunst the
dog, 33 ‘but this movement is 1eta1d&d by
the dash- -pot, 43, so that the dog, 83, is not

og, 33, have interlocking -

ernor

-

“actuated in the brief 1nterva,1 during Whlch B

the  electromagnet, 8, is energized by any .
single engagement of a wheel with the eir-’

‘cuit-closing member, 4, when the tlam is

travelling at ordmary speed 270
“Thus,: ‘lt ordinary speed each-impulse to .
a,ctuate “the dog, 33; ceases before it bacomes
effective:fo actuate the dog, and the dog re- -
mains ineffective. v
In stopping the train however it is neces- 75
sary to gmdually reduce the speed of ‘the: -
train, and as'its speed is reduced the period
of tlme during which -each successive wheel
remains in engagement with the circuit-clos-
ing member, 4, is correspondingly length-
ened and tbereby the successive periods dur-
ing which the armature, 12, is held attracted
by the electromagnet, 8 are lengthened un-
til as the train is about to stop,  the -period
during which the electromagnet; 8, remains
energized by engagement of a wheel- with
said circuit-closing member, 4, becomes so

80

85

great that the dash- pot, 43 cannot longer
retard the action of the- lever, 37, upon the

dog, 83, whereupon said dog is forced ‘into.
the return path of the armature, 12, and-so
remains until the . -electromagnet, 8 1s- de-'
energized.

-When the electromagnet, 8, is next de—
energized the lost- motlon wﬁ’orded by the 95
stretChmO‘ of the spring, 89, permits the end -
of the- arm‘uure lever; 12, to interlock with .

90

the ‘neighboring end of the ‘dog, 88, before
the 1ever 37, is re]eftsed from the tensmn of
the sprmg, 39.

o 100
“After the armature; 12 and dog, 33 have S

thus been interlocked they remain’ So. mter— :
‘locked - until--thé elsctromagnet, 8, is again’ .
energized whereupon the armature 12,15 by <

attr actlon of the electromagnet, 8, moved out. 105
of engagement with the dog, 33, ‘which is im- -
medldtely withdrawn ‘wamst the stop, 36 by
the coil-spring, 35

Should the train thus stop Wlth none of

its wheels in contaet with the circuit- ciosmcr_ 110

member, 4, the return movement of the-ar.
mature, 12, will be thus prevented by the o
dog, 83 mamtammo ‘the switch- contlolllno e
member 32, in locked position. .

I have used ‘the term - “docr” brmdly as 115
meaning any releasable holdmg device or -
detent wh1ch functions in substantially the

‘manner.in which the’ dogs above referred to

function in the operation of my invention. -

The dash-pots above described form very 120 g

slmp e retarding devices;.

but any other

form-of 1'etfu'dlnoP mechanism may be'em--

ployed-in place of the dash- pots, as, for ex-.
ample; an escqpement mechamsm or-a gov-
‘mechanism:, = - S125
In Fig. 3 I have shown a snnple form of
escapement thechanism adapted for this pur- -

pose; while in Fig.'4 T have shown a simple

'form of. oovernor mechanism for the same -
“purpese.

In the con%fructmn shown in Fig;. 130
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4, a rotary vane, 45, determines the period of
delay in the return movement of the arma-
ture, 12,

" In Fig. 2 T have shown a dog, 46 in place
of the dog, 28. The dog, 46, is pivoted inter-
mediately of its ends, at 47, and has hook
ends, 48, alternatively engageable with pro-
jections, 49, on the switch-controlling mem-
ber, 59. , -

The switch-controlling member, 50, is au-
tomatically raised by the spring, 51.

The dog, 46, is actuated by the electro-
magnet, 23, and is automatically returned to
releasing position by a spring, 52.

The switch-controlling member, 50, is
shown in locking engagement with a switch-
operating member, 53. ,

While I have shown and described my in-
vention in-its application to a railway-
switch, I wish it understood that it is also
applicable to any movable member which it
is desired to control by the passage of a train
or car. ,

For example, the invention could be em-
ployed for the locking or interlocking of
signal levers or the like, such a signal lever
being diagrammatically shown at 54.

T have shown the circuit including the bat-
tery, 7, controlled by a simple switch, 60,
shown in Fig. 1, whereby the mechanism
above described may be rendered operative
by closing the switch, or inoperative by open-
ing the switch as shown. This switch is un-
der the control of the operator and may be
of any known form. ' ‘

What T claim as new and desire to secure
by Letters Patent is—. ' _

1. In a mechanism of the class described
and in combination, a4 controlling member;
a dog for securing said controlling member
in locked position; train-controlled means
for moving said dog into locking position,
said dog being automatically returnable to
releasing position; and means for prevent-
ing the return of the dog to releasing po-
sition during a predetermined period of
time. :

2. In a mechanism of the class described
and in combination, a controlling member;
train-controlled circuit-closing mechanism;
an electromagnet energized by the actua-
tion of said circuit-closing mechanism; a
dog for securing said controlling member
in locked position, said dog being actuated
by said electromagnet when energized and
being automatically returnable to releasing
position; and means for maintaining the
circuit including said electromagnet closed
for a predetermined period independently of
said train-controlled cireuit-closing mecha-
nism,

3. In a switch-protecting mechanism and
in combination, switch-connected tracks; &
switch-controlling member; a dog for se-
curing said switch-controlling member in

1,413,559

locked position; train-actuated means in the
path of a train passing over sald switch
for moving said dog into locking position,
sald dog being automatically returnable to
releasing position; and means for prevent-
ing the return of the dog to releasing posi-
tion during a predetermined interval of
time. '

4. In a switch-protecting mechanism and
in combination, switch-connected tracks; a
switch-controlling member; train-actuated
circuit-closing mechanism in the path of a
train passing over sald switch; an electro-
magnet energized by the actuation of said
circuit-closing mechanism; a dog for se-
curing said switch-controlling member 1n
locked position, said dog being controlled
by said electromagnet when energized and
being automatically returnable to releasing
position; and means for maintaining the
cirenit including said electromagnet closed
for a predetermined period independently
of said train-actuated circuit-closing mecha-
nism.

5. In a switch-protecting: mechanism and
in combination, switch-connected tracks; a

“switch-controlling member; train-actuated

circuit-ciosing mechanism in the path of a
train passing over said switch; an electro-
magnet included in an electric circuit with
sald circuit-closing mechanism; an arma-
ture for said electromsagnet; an automati-
cally closing electric switch ; means whereby
said armature tends to open said electric
switch when said . electromagnet is deener-
gized; a second electromagnet included in
an electric circuit controlled by said -elec-
tric switch; an armature for said second
electromagnet having a dog for securing
sald switch-controlling member in locked
position, said dog being controlled by the
armature of said second electromagnet when
the Iatter is energized and being automatic-
ally returnable to releasing position.

6. In a switch-protecting mechanism and
in combination, switch-connected tracks; a
switch-controlling member; train-actuated
circuit-closing mechanism in the path of a
traln passing over said switch; an electro--
magnet included in an electric circuit with
said circuit-closing mechanism; an arma-
ture for gaid electromagnet; an automati-
cally closing electric switch; connections
whereby said armature tends to open said
electric switch when said electromagnet is
deenergized; a dash-pot for retarding the
return movement of sald asrmature to nor-
mal position; a - second electromagnet in-
cluded in an electric circuit controlled by
said electric switeh; an armature for said
second electromagnet having a dog for se-
curing said switch-controlling member in
locked position, said dog being controlled
by the armature of said second electromag-
net when the latter is energized, and being
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automatically returnable ‘to releasmg po-

sition.
~ 7.Ina sw1tch protectmo mechanism and-

in combination, switch- connected tracks; a
switch-locking member automatically re-
turnable to releftsmo position; a dog hav-
ing two jaws, one ‘tutomatlcwlly engaoeable
with said member when the latter is moved
ageable
with said member, in alteration Wlth said

first jaw, when the dog is moved to:disen--
gage said first jaw; train- actnated means:
in the path of a train passing over S‘lld'

switch for moving. said dog to disengage

said first jaw and engage said second jaw,
sald dog being automatically returnable to
1e1eflsinrr position, and means for prevent-
ing the Teturn of the dog to releasing posi-

tion during a predetermmed interval of

time. -

8. In a switch-protecting mechanism and
in combination, switch-connected tracks; a
switch- controllmg member; train-actuated

circuit-closing mechanism in the path of a-

train passing over said switch; an electro-
magnet included in an electric circuit with
said circuit-closing mechanism; an armature
for said electromagnet; an automatically
closing electric switeh; connections whereby

said armature tends "to open said switeh

when said electromagnet is deenergized ; re-
tarding mechanism whereby return move-
ment of said armature to normal position is
prevented for a predetermined interval of
time after said electromagnet is deenergized ;

a lever yieldingly mounted in position to
be engaged by said armature when attracted
by said electromagnet; a dog movable into
the return path of said armature and auto-
matically removable from said path, said
armature and dog having interengaging
members ; means including a spring whereby

" said dog is moved into the path of said arm-

45
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ature by the armature-induced movement of

said lever; retarding ‘mechanism whereby-

the movement of said-dog into the path of
said armature is delayed for a predeter-
mined interval of time ; a second electromag-
net included in an electric circuit controlled
by said electric switch;
said second electromacmet having a dog for
securing said switch- controlhng member in

‘locked. position, said dog being controlled

by the armature of said second eleetromacr—
net when the latter is energized, and bemg

automatically returnable to rele‘tsmg p031-'

tion.

9. In a switch-protecting mechanism and
in combination, switch-connected tracks; a
sw1tch-contro]l1n<r member; train- actuated
circuit-closing mechamsm in the path of a

~ train passing over said switch; an electro-
. magnet included in an electric circuit with

65

said circuit-closing mechanism; an armature
for said electromagnet; an automatlca]ly

an- armature for -

>

closing electric sw1tch connections whereby

sald armature tends to open said electric

switch when said electromagnet is deener-

gized ; retarding mechanism whereby return

movement of said armature to normal posi-
tion is'delayed for a predetermined interval

‘of time after said electromagnet is deener-

gized; a lever yieldingly mounted in posi-
tion to be engaoed by said armature when

attracted by said electromagnet; a dog mov-:

able into the return.path of smd armature,

and -automatically removable from said

path, said armature and dog having inter-

engaging members; a dog-actuating member
80 o

connected by a SpI‘lIlO' with said -armature-
engaged lever; and a dash-pot for retarding
the dog-actuating movement of said dog-
actuating lever.

70

75

10. In a switch- protectmg mechanism and -

in_combination, switch-connected tracks; ‘a

85

switch- controlhng member; a dog for secur- .

ing said switch-controlling member in locked -
position; train-actuated means in the path.

of a train passing over said switeh for mov-

ing said dog into locking position, said dog -

being- automatically returnable to releasing

position ; means for preventing the dog from
returmng to releasing position during a pre-.

90 -

determined interval of time; and a train -

movable along said tracks having a plurality

95

of 'members successively engageable with

said train-actuated means at intervals of

‘time, when the train is travelling at normal

speed, shorter than said predetermined in-
terval of time during which the dog is pre-
vented from returning to releasing position.

100

11. Ina switch-protecting mechanism and -

in combination, switch-connected tracks; a
switch-controlling member; train-actuated
circuit-closing mechanism’ in the path of a

105

train passing over said switch; an electro- -

magnet energized by the actuation of said

circuit-closing mechanism; a dog for secur--

ing said switch- controlhng member in locked
p031t10n, said dog beéing controlled by said

110

electromagnet when enerO'lzed ‘and bemg -

-automatically returnable: to releasing posi-
tion ; means for maintaining the circuit in-.
cludlng said electromagnet closed for pre-.
determined period independently of said

train-actuated = circuit-closing mechanism;

115

and a train movable along said tracks and :

having a plurality of members successively
engageable with said train-actuated circuit-

closing mechanism- at intervals of time,

120

when the train is travelling at normal speed, . -

shorter than said predetermined period dur-

ing which the circuit including said electro- "

magnet is maintained closed independently
of said train- actuated circuit-closing mecha-
nism,

In testimony whereof, I have hereunto set
my hand thls 14 day of September 1920.

RUDOLF ZAUGG.
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