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. To aZL 'wﬁom it may conicern:

Be it known that I, Lems' H: TruLLex, a cﬂzuen of
the United States, residinig at. Edgewood Park, in the

cou:tlty of Allegheny and State of Penﬂﬂylva,ma have
invented cértain new and: ugeful. Improvements in

_.Indlcat;on. Apparatus for Siwvitch and Lock Move- !

ments, of ‘which the following is a specification.
“ My invention relates’to indication apparatus for

"“mu..ch and. lock movements; and more especmlly to
19

that class of indication apparatus used in electric in-
texlocking. raﬂway systemy Jend - operated by alternst-

ing currents, an object bemg to provide means where-

.-*b’y the opemtmn of the mdlmtor 18 01113» eff

ected by
“alternating cuzrent of one pleuete*i ‘mined fre-

QLenc v, the several pazts or appliances comprised
the indication mechanism, and their controlling cir-

cuits, bemg so alranged as to mndezl. them neutral
“gnd’ not 1eapenswe {0 altem%tmg currents of fmy

- ..:
Ok -.'.
becs®.

" a mioke or less degree in'the immediate vicinity of the’

©otherfrequency. R ‘o

Heretoiore 1t has, fo 2 largf; extent been customary

“to operate indicators For switch and- lock IMOVements
ip electric mteﬂockm

ﬂystems by aitern&tmg cur-
rents of undetermined nequenmes, but in these ar-

- rangements it -has béen found that the mdlcatom are

: 25 hiable 1o be _ﬁﬂuenced by currenis’ of varymn' re-

Guencws, ag well‘al “1}}7 stray cutrents Whl(‘h eus* to

'a'mechamsmb, thuemy 1enderﬂ.ng the" opemtion of ‘the

- indicator uncertain and ﬁeqvently 'e:iectmg faise
3 m.dlcatmn as-ig WuL{. uﬂderstmd in the art, -
“w 7 My invention i d@eicmd to overcome these and | g
other difficultids, and I will’ mw dEnCI‘lbe meaﬂs’s or.
'meehaalsm, and the cireuifs for operating the same’
by an altema.tmg current of one pledetelmmed fre-'
- quency and embodymﬂ my mventlon. .

“In"the accompanymw déawings, Figure' 1 is a dia- |

gramimatic view of milwa 2y switch and | opezating
“moechanism, -and lustrating means ‘embodying my

| ﬂ:wentmn for aperatmg and c,ontrolhng the indicator
*therefor. |

111 nhiﬂ view the parts are in tﬁe pomt‘on

._they assurne after a prehmmﬁ,w movement has been

given the Con'f'mlimg lever;

in Oone dlrecmon and also tO supply altern&tmﬂ' current

7 to effect 3 rele%se of the contmllmg 1ever to permit of
' 1, 'ltﬂ being moved to methel p{mtmn Fig. 18, is a de-

50

"lﬁ cu‘t oﬁ Fig 2ig a mew'a .

tail diagrammatic view “of the indication mechamsm
. ghowing the contwllmn lever in a pOSlLlOIl just prior
t0 the prehmmmy thovement thewof
~ _the circuits are open and the supply of current to both
the. switch opera,tmﬂ' and the lnd}_C&tIOIl mechamsms ) B, h—L, with which a tappet or lockmﬂ dewceus %d&ﬁued 105
tﬁ Flg 1 the on- l

In this view

ay i.‘ ‘1. [ - !

: Fe " :-H 'E'i:-":f.“.=13
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"position or the other.
;"aﬂrb1tm* 7 however as any 0tner suuable or &ppmved._ :__
| mechamaﬁq may be used for .-J,ccomphshmfr the mmreu' |
menis ol the “Wlu(h points 3116 wmch ale Well 1111(im-
stood in the art, TR | ,

| ranged in 2
to be veferred to, and ths.
circuits ama‘wed ﬂleteby {0 supply current to the’

| 'swﬁch opemtmﬂ mechamsm to move the switch pomts |

!:'-r'i . ! .
-I"i'-- ' b

the swiich operating mechanism to move the switch
points in-an oppostte direction; and" also to ﬂupply
current -to the indication mechmlsm to release the

controlling lever so as to pelmlt it to be moved to a
i final position.

2, illustrating the controlling lever _111 its fnal posi-
3"51011 and the circuits to the &Wlt(:]l operé:tmg and indi-
Fw 4 18 4 ?Iew Slmﬂar
modified feru of Imr 111?&311&011 “Fig. 5~
Ll

Fig. 3 is a view 51]:111131 to Pigs.’} and

L i | ..'

{*atmn mechanisms ot o:E:.
{ 2 01

is o det&l dlaﬂ'l ammatlc Vlew of a Still fnrther modl—

| ﬁcatmn SR

Slﬂlﬂar refelenue characters demgnate correspondmcr
parts in all the figures of the dl&wmgs SN 3

" 1 trolling lever being. moved to a second posﬂ;mn a,nd" |
‘the circulis thereby re-ar“anged to’ supply cirrent to

60

-Refeiring to said alawmgs A deswnates 3, portwn”

1 ofa mﬂway track section comprlsed 111 an eleetl ¢ 1111;61'-
locking: railway system; B; the WltCﬂ pmnts, and C,.

the rod or other connection lﬁ‘ddlﬁﬁ‘ to the ﬂ?ltcu oper-

| ating mechambm and by whlch the swnch pom’rs are
from oné posttion to tho 0the1 in the us sual

75

II’U’J’u’ et f

manner! The switch opﬂldtmcr mechamsm may be

any desired; and for purposes of 1111151;1‘&1:1011 1 have

hel em shown 1t in the form Gf fm 01 dina_u: solenmd D
comp;tlsmﬂ-

the free movement of 2 COIllleChOEl e, exténdmg from

| the rod C, to core d of the 0101101(1 D “The’ magnets

b od2 are ‘'wolind, and the eircuits so allann't,d that

'| . | F

'__t_-he_ ;omer, h""-‘lC]Jy Moving Lhe SW 1tch pomts, throucrh |

the intermediary of the connectmn c and md C 16 one
ThlS 21T 'Lngﬂment 18 entlrnly

n, deglﬂjﬂwtpﬂ an 111&1(:&1;1{)11 merLaﬁmm Whlch 18

a core d and ‘rwo magnet:, &, dy Spaced.,_!
ﬂuﬁiclenuly ;tpart to provide o space betwcen them for
. a0

70

X cur enu Wm al't er ﬂa,tel}f ﬂow ﬂhoucrh L{le magn(,ts ami1 |

Suaﬂy comiprised in an 111tellGeL1nw machme aru__

‘iE

dlsmnce away }rom the thm These levers

LS'Lla.li}T arvanged n yows and {_.011tr01 the GUOLLL on
‘either of switches or 810'1’1‘111“1“‘ devices an& 85 he
shr;awn one of thene levers,

circuits leadmg to the smtch 0p£11 ating and mdlcatmn
meéchanisms.

tt} el_ﬂ*aﬂe, in order that the shde bar may be ]0“"'6(1

. - . F '
r h L | ;o - . - . B
. . T 4 . 1 . n = . . '
v P B T A TR
. R : W, oa . . . . - A - - .. -.

cabin or tower ]GL‘JLGU generally, __.,..,:., some

dEHIU'Il&ied T, is ce‘wec ted
toa shde bar G, upon Whleh are atmnc‘red centact plates
"g gt 9% §° p‘roperl*r 1n&11hted thelefmm and %dapted
to engage comacts F I A 8 f3 f‘* 127 qs thebhdeLm
s moved backn and’ forth, to clo.-;e, and opeu certain
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and its' movement limited, under certain conditions
to be described, in both directions, and this tappet or

locking device is controlled by any ordinary or desired

electromagnetlc device.

5 ~ As here shown, the controlling dewce is diagram-
matically illustrated as an ordinary electro-magnet H,
the armature of which may constitute the tappet or

lac'king device referred to, and upon the end of which.

is formed a nose or projection which, when the magnet
10 H is deénergized, will rest upon the slide bar G, at
times between the shoulders %, A, as shown in dotted

lines in'Fig. 2, and at other times beyond the respective
shoulders h, h‘ as shown in Figs. 1—2 and 3, to permit

of a lnmted to and fro movement of the slide bar G.

16 'This limited to and fro movement is known in the art

as & “ preliminary movement.”’ )
I do not limit myself to this form of indicating device,

~ as this is a diagrammatical representation only and as

such is used. Any form of indicating device can be

20 used and the controlling device may be of any appro--

priate form capable of operating an armature by means
of current used and can be constricted in numerous
ways well known in the art.

J designates a source of electric energy for the switch

- 25 operating mechanism which may comprise an ordinary
battery, as shown, or it may be of any other desired
character, such for example as a generator; preferably
oi the direct current type and which is intended to

~ alternately energize the magnets d!' and 2, so as to

30 move the switch points from one position to another.
Referring to Fig. 1 it will be seen that the slide bar

- has been moved to a position incident to a prelimi- .

- nary movement of the controlling lever F, thereby
causing the contact plate ¢* to engage the contacts f3,

30 f° included in the circuits for controlling the magnets
d', d>. Thus current from the source of supply J, will
flow from the pOSItn e side of battery along wires 2, 3,
contact plate g3, wire 4, winding of magnet d*, wire 5,
back to negative side of battery. A further move-

40 ment of the controlling lever will bring the slide bar
into position to open the circuit just. described, and
bring the contact plate ¢? into engagement with the
contacts f2, f4, thereby closing a circuit leading to the
‘magnet d>, energizing that magnet, and causing it to
45 effect a movement of the switch points in the opposite

direction. This is clearly illustrated in Fig. 2, where.

1t will be observed that current from the source of sup-
ply J -will flow through wires 2, 6, contact plate g2,
wire 7, to winding of magnet d?, thence by wires 8 and

90 5 back to the source of current supply:~-W hen now a
- further movement is given to the control]mﬂ- lever,
and which is generally tern.ed in the art, a. “final
movement,” (see Fig. 3), the contact plates g2 and ¢3,
(torrether with other contact plates g, ¢! for controlling

55 the operation of the indicated mechanismy and to be

hereinafter fully described) will be moved out.of en-

gagement with the contacts f3, f3, f or at least will be
so placed with relation to said contacts as to open bhoth-

- circuits leading to the magnets d! and @2, thereby cut-
60 ting off the supply of current therefrom. Oby lously,
a reverse movement of the controlling lever and slide

bar G will reverse the order of makmw and breaking

contacts between g2 ¢°, and f3, f“ S, f“ that is to say,
the contact plate g® will first engage the contacts S I
65 and close the circuit leading to the maﬂnet d?, as shown

\

in Flg 1, ’WhICh will temporarﬂy energize it, but will
In no way effect a movement of the switch points (as
they had previously been moved to the limit of their
throw) but a continued movement of the controlling
lever will open the circuit leading to the magnet d* just
described and bring the contact plate g* into engage-
ment with the contacts’f3, f%, \thus closing the circuit
leading to the Magnet d' dnd thereby effecting a move-
ment of the switch points to bring them back to theu'
former position, shown i n Fig. 1. |
K designates an altematmﬂ current generator for
supplymn‘ current to any humber of indication mech-
anisms, usually comprised in an interlocking machine
for controlling the operatlon of switch and lock move-
ments in an electric interlocking railway system, and
the circuits for which may each hax e included in them
a transformer L, condengers M, M! and impedance

70

80

coils N, N1, as shown in Figs. 1, 2 and 3, &L s shown in '.
hgs 4 and 5, the tra.nsfonner may be omitted in the

former mstahce, and.a condenser alone used, or the
condenser may. be omitted in the latter instance and

an impedance coil alone used. These changes, which

in themselves are slight, are jllustrated merely for the
purpose of showing the scope of my invention, and by
which other means the results sought to be obtained

may be accomplished, i. e., the various means by

which the operation of the mdlcatlon mechanism may

85

90.

be effected by a current of predetermmed frequency

only.

- It is well understood that where a condenser alone
is used in @ circuit, a current of high frequency will
traverse the circuit readily, while it will offer a hich
resistance to a current of low frequency Conversely,
where an impedance coil alone is used in the circuit, a
current of low frequency is permitted to readily trav-

erse the circuit, while it offers a high resmtance to a
~current of high frequency.

In the arrangement shown in Figs. 1, 2 and 3, the
transformer L is wound with two primary éoils I, I,
so connected with the generator K that the current
thereirom will magnetize the core on which they are

- wound, in opposite directions.

5 des:gnates a secondary winding on the trans-
former in which 3 current is induced to supply current

. for the controllmg device. These windings although

99

100
19’5‘

110

shown as located each on a separate leg of the core, may

also be wound upon a single leg or core which, for prac-

tical purposes may be more desirable.. A wire 9, leads

from one pole of the generator K to, and connects with,
the terminals of the pnmary windings, I, I, the oppo-
site terminals thereof being connected respectively
to the impedance coils, N, N!, and condensers M, ML,
from which latter they pass to and connect with 2 wire
10, which terminates in the contact f! previously men-
tioned, and adapted to engage and disengage the con-

115

120

. tact plates g and ¢'-on the slide bar G, as I shall pres-

ently describe. The 1mpedance N is of less value

than the impedance N? and consequently will offer

less resistance to a current of high frequency, and most

of such current will, thetefore, follow the path of least:

125,

resistance. . A wire 12 léads from the opposite pole .

of the generator K and terminates in a front and hack

| contact 13, 14, respectively, which are %(lal)tetl to alter.

nately engage a contact piece 15 located or and inen

lated from the switch rod C as the latter moves hack 130
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~the circuits leading from the generator- K to the trans--
former I and thereby govemmg the operation Of the |

37
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and forth when the switch points are moved from orie
‘position to the other.

Similar front and back contacts
16 and 17 are provided at the terminals of wires 18 gnd
19 which. are also alternately engaged by the contact

-+1a and, with the contacts 13 and 14 serve to estabMeh

circuits -leading to the -indicator mechanism. The

opposite terminals of the wires 18 and 19 are provided
with the contacts f, f2, previously referred to, which, | induced in the - *vmdmg 2, sufficient in amount and

trequency to Gperate the controlhng device.

with the contacts f! serve to make and. break contact
with the contact plates g, ¢!, and thus open’ and close

indication mechanism. _ .
Assuming the parts 10 be in the p{mtmn shown in

Fig. 1 and the generator K is generating an alternat-
"1ng current of a predetermined frequency, most of the

_current will flow through wires 9, 9%, through the pri-

20

mary winding I, through 'impeda.nce‘ ‘eoil N and con-
denser M, wire 10 contact pla.te g, wire 19, contact

piece 15, and wire 12 to oppos1te pole of generator.

* This will induce a cwrent in the secondary coil 12 of
- ]uat sufficient amount to energize the controlling de-

30
- -of the controlling device through the riedium of trans-
former, condensérs and impedances being determined
upon and the condenaers and impedances being tuned

-to pass current of one frequency only, and which may
35
~stray currents of a low frequency, it will be obyvious |
‘that the low frequéncy will not operate the device.
Conversely, if the apparatus is tuned to pass current

40

45

vice causing the. magnet H to attract ifs armature ¢

and release the slide bar. G, thereby permitting the
latter to be moved to anothet position. When the
parts are in the position shown in Fig. 2 the current

will flow from the generator K, in the same manner, 1
but will pass through the contact plate ¢ and return by |
wire 18, contact piece 15 and wire 12 to the generator.

The frequency of the current for producing operation

be that of a high frequency compared with surrounding

of predetermmed low frequency.a current of high fre-
quency will not pass to operate the controlling device.

In brief, let it be assumed that a high frequency is
desired for purposes of controlling the indication de-
vice, and it i3 desired to guard against its operation by
‘8 current of low frequency, then the condensers. M,
M! and 1mpedances N, N, Wl]l be 5O proportloneu or

tuned that a current of low frequency, and of equal
or nearly equal value, will pass through the two circuits
and, therefore, will not induce a sufficient amount of

current in the secondm}r winding * to operate the con-

trollmg device; but the apparatus is. out of tune for
currents of hlg}l iréquency, therefore there will be an

'unbalancmg in the two circuits and current will be

- Claims.

1. The comblnatwn with a railw ay switch and lock
movement having means for moving the switeh points from |

one position to another, of an indication mechanism com-

| prising an electro-magnetic device, a source of alternating
current suprjly for the indication mechanism, and means

whereby thé indication mechanism is permitted %o be
operated omdly by an alfernating current from the said
source and d}f one predetermined frequency. -

2. The éombm&tmn with a railway switch and lock
mﬁvement;haﬂng means for moving the switch points from

prising an electro-magnetic device, -a leyer under the con-
trol of the electro-magnetic device for controlling the

_movement of the switch points, a source of alternating

current supply for the indication mechanism, and means
“heroby the indication . mechanism ig permitted to be op-
erated only by the alternating eurrent from said source and
of One predetermined frequency.

. 3. The--combination with a railway switch and lock
movement: having eleetro-ma*rnetm means foer moving the
switch points from one position to another, of an indication

‘mechanism comprising an electro- mabnetlc device, a source

of - direct current.supply for the switch moving means, and
a source of alternating current supply for the indication
mechanism, and means whereby the indieation mechanism

- is permittegd to be operated only by the alternating current
from the said source and of one predetermined frequency.

4. The combination with a railway switch "and. lock
movement having means for moving the switch points

from ome position to anotber, of an indication mechanism

comprising an electro-magnetic device, a lever for con-

50
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60

- one DOSItfon to another, of an indication mechanism com-

70

79

80

85

trolling tne movements of the switch points, a locking de- -

vice for said lever, a source of alternating current supply
for the indication mechanism, and means whereby the

locking device is permitted to be operated to release the
-lever only by the altérnating current from said source and

of one frequencv
In testimony whereof I have mgned my name to this
specification 11:1 the presence of two subscribed witnesses.

LOUIS H. THULLEN.

Witnesses :
D. J. McCARTHTY,
VW. L. MCDANIEL,
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