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PATENT OFFICE.

LOUIS H. THULLEN, OF EDGEWOOD PARK

, PENNSYLVANIA, ASSIGNOR TO THE UNION -

- ‘SWITCH AND SIGNAL COMPANY, OF SWISSVALE, PENNSYLVANIA, A CORPORATION OF

PENNSYLVANIA.

. ELECTROMAGNETIC APPARATUS FOR RAILWAY PURPOSES.

No. 863,332. ' Specification of Letters Patent. - Patented Aug. 13, 1907,
Application filed March 24, 1308, werial No, 307,832.

To all whom it may concern.: | |

Be it known that I, Lovis H. THULLEN, a citizen
of the United States, residing at Edgewood . Park, In
the county of Allegheny and State of Pennsylvania,
have invented certain new and useful Improvements in
Electromagnetic Apparatus for Railway Purposes, of

which the following is a specification.

My invention relafes to electro-magnetic apparatus | -

comprising electro-indymets and co-acting armatures,
the same heing so constructed and arranged as to be
operable at a small or medium of potential of current
and adaptable for controlling circuits through which
heavy currents flow. | | |

The construction of electro-magnetic apparatus herein
shown and described, is particularly adapted for use
in connection with raillway signaling. systems where
heavy currents are used, and where the current of the

~track circuit, whose total energy is generally of small

potential, may be employed as a means for opening and
closing the circuits for such heavy currents.
1t 1s desirable in the operation of suchan apparatus,
and under all conditions to have the shunting point of
the clectro-magnets as near as possible to their picking
up point, . i
My invention may be said to comprise ah electres

magnet or electro-magnets and two armatures, of which
one will hdve a limited movement, while the other

will have a comparatively and much greater movement,

o that one.armature will, under all conditions, main- |

tain the shunting point of the relay close to the picking
up pomnt. . The other armature having the greater

. . - .
movenient, 1s so arranged -as to exert its maximum of

leverage upon the first armature and, therefore, in cer-
tain_instances, gives a maximum of pressure on the
contact points of a circuit or circuits for operating
the indicator, and controlled by the relay. The-move-
ments of the armatures may be availed of to operate
railway appliances such as' indicators; locks of inter-
locking machines, etc. R |

I will describe an eléctro-magnetic apparatus em-
bodying my invention and then point out the novel
features in claims. | -‘ o |

In the accompanying drawings Figure 1 is a front

- elevation of an indicator for railway purposes embody-

45

g my invention. Fig. 2 is a rear elevation thereof;

a portion of the caxing heing reinoved. Fig. 3 isa view |
similar to Fig. 2, showing the parts in a different posi-

- ton, that is, when current is absent from the coil$ of

o0

the relay magnets. Fig. 4, is a view partly in side

elevatipn and partly in vertical section of. the device

illustrated in Figs. 1, 2 and 3. Fig. 5, is a sectional
elevation, showing my invention in the form of a relay.

- Fig. 6, is a horizontal section thereof, taken on+he line

6, 6, of Fig. o, looking upwardly in the dirécti_on of the
arrows. In these two latter views the operative parts

4, the casing alone being different and. the indirator
‘connections being omitted. = .

- Similar reference - characters designate correspond-
ing parts in all the figures. |
Referring to said drawings, A designates an indicator,
B a casing having an opening C therein, through which
is exposed to view a signal D. This signal may be of
any of the well known types, although a4 miniature
semaphore d; is generally used in indicators of this
class, and I prefer to employ such a signal in connec-
tlon with my present invention, the same being pivot-
ally mounted on a post E, and adapted to move under
certain conditions to assume an inclined position for
one indication, as shown in Figs. 1, 2 and 4, and under
other conditions to move to assume a horizontal posi-

tion for another indication as shown in dotted lines in
Fig. 3. | '

29

are precisely similar to those illustrated in Figs. 1. to -

60

69

The signal is caused to assume its different positions

by the mechanism which I will now describe, and
| which constitutes the essential feature of my invention.
- I, designates a frame-work or housing for supporting
| the various parts, and, as shown in Figs. 2, 3 and 4, both
extremities of this frame-work or housing is preferably
provided with angular extensions 7, 7, and 8, 8, respec-
tively, which are adapted to engage cleatsor tracks 9, 9,
and 10, 10, located within and running transversely of
the casing at its top and bottom. This arrangement
renders easy the removal-and replacing of the frame T,

and the mechanism supported thereby, when necessary.

80

11 designates electro-magnets, and as shown, are ar- .

‘ranged on and-secured to o suitable table or plate 12,
which, in Figs. 2, 3 and 4, projects from, and may form
part of the framewotk or housing F; and which, in Figs.
2 and 6, constitutes the upper closure for a casing. The
cores of the magnets project below this plate or table 12,
and are provided with the usual pole pieces 13. The
upper extrenmities of the pole pieces are bridged over by
a yoke or bridge-piece 14} .in the ordinary manner.

15 and 16; designate, respectively, two armatures so -

arranged that the mbvemenfof one will effect a move-
ment of the other, hoth heing supported in proper rela-

tion with the pole pieces 13. The movement of the"
member 15, which I will term the “picking up” arma-

ture, will be small or slight, while the movement of the

- other member: 16, which may be appropriately termed

the “holding” armature, will be: greater. This. ar-
rangement is for the purpcse; on the one hand, of main--

taining the shunting point as.close as possible to the -

picking up point, and on the other.hand, for obtaining

| a maximum of leverage, and consequently a maximum -
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- net1e material.

I
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conta t arms 27,and this is accomplished by meansof a
*eultable connection hetween it and the frame 20.

45

50

movement of the armature 13, in either direction will

1,

65
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ol pr==urc. on the contact points, as pl eV 1011@-1? men- f preduee a maximum of pressyire on the contaets 31, by

tioned, | |
" The eumture le 1S mmed hv AFMS 1: 17, of l)rass or

other non-magnetic material which are piv etf:.lly mount-

piece 18,
niatoeried whmh May, for convenience, he fastened to

the pule pleces 3. - The pwntal mounting of the arms

17, 17, :as_shown, comprises screws, s, §, extending
ﬂneueh the end portions of the cross piece 18.

" The armature 16. 1g carried by arms 19, 19, (see Fig.-

6), of a irame 20, enmpeeed af brass or other non-mag-
“The frame 20, is piv etallv mounted in
downwardly projecting portions 21, formed on or car-

Tied by the plate 12. The pivotal mounting may be

any desired, but, as here shown, it consists of pointed
screws 22, extendmg threueh the pOlthDn 3‘1

ments 1S _deslgned to meve the elgnal D. As ::-hOWIl, It
is conpected to the signal device by suitable pivotal
connections which comprise a link orrod 23, which ex-
tends upwardly, as shown in Figs. 2
nects with a link 24, the other end of which is pivotally
gecured to the end of an'arm 25, fastened to a shaft 26,
upon which the signal dévice or semaphore blade d. is
mounted. Thus, movement of the frame 20 on its pivots

92 will, through the connections just described. rotate

the shaft 26, in one direction or the other, and cause the
slgnal device or semaphore arm d, to move or be moved
either+td an inclined position indicating * safety ” “(full
llnee Fig. 1, and dotted lines Fig. 2), or to a horizonatl
position, 1ndleatme ‘danger”, (dotted lines Fig. 3).
The frame 20 also has connected to it. contact arms
217, the' connection hemﬂ' effeeted by screws 28, and
sleeves 29, of suitable insulating material. The arms
27, carry carbon pieces 30-at their iree ends, which,
when the armatures 15 and 16 are attracted to the pele
piece of the magnets, will engage appropriate ‘contacts
31 (dotted lines Fig. 4), also composed, preferably. of

carbon pieces and camed by Huitahle hmdme posts 1

the usual manner. o
The armature 15, is emploved to primarily move the

- As
ehewn this.connection comprises an arm 32, connected
Wlth the armature 15, an arn 33, carried by the frame
20, and 2 - 1oose connecton between the two arms 32 and
33, whleh ig-preferably in the form of a pin and slot.

- Tt'will be observed that the armature 13, is arranged
close to the pole pieces 13, which will permit of its be-
ing atiracted by a small amount of current in the mag-
nets 11. 'This slicht movement ié multiplied by the
connections between it and the arms 27, so that a slight

move the arms 27, to make and break contact between
the contacts 30 and 31.
mature is slight; the picking up and shunting point can
be made about the same. The movement of the ar-
mature 106, is oreater than the armature 15, when at-
tracted 1o the pole pieces. Part of the movement of
the armature 16, is produced by the upward movement

of the armature 13, when the latter s attracted to make
The further movement of

contact hetween 30 and 31.
the armature 16, 1s produced by the magnetism of the

2. 3 and 4, and con-

with which said contact arms will engage.

As this movement of the ar- |

the contacts 30 (dotted lines Figs. 2 and 5) and located,
as previously mentioned, one at the free end of each of

' the arms 27.

ed in dow nwe.rdly projecting end portions of a cross- |
(see-Fig. 6) of ‘%111111;11' brass or non-maghetic

Add1t1una,1 eontaet arms similar te the contact arms-

27 may be carried by the frame 20 and used: for the

purpose of makmg and breaking other circuits thmugh |

which light currents may pass, as well as serving as a

stop to limit the movement -of both armatures.15 and

16. Suitable front and back contacts are also provided
35 35,

designate these contact arms, which, as shown in Fig. 6,

may be arranged, one on either side of the contact arms-
127 and connected 10 and insulated from the frame 20

by scr ews 28 and insulations 29, similar to those shown
in ¥gs.

In either case the outer free end of each contact arm will

36, which, when the frame 20, swings on its pivots 22,
will be moved to engage an appropriate front contact 37
or a back contact 38, as the case may be.

‘A device for counter-balancing or overcoming the

weight of the working parts is preferably provided, and,
as ehewn this device may take the form of a weight 39,
ad]uetably mounted on a rod 40, secured to or forming
part of the rear end of the frame 20.. By adjusting this
weight on the rod 49, it will be apparent that the work-
ing parts may be properly balanced so that the arma-
tures 15 and 16.may readily respond to the influence of
current in the magnets 11, 11.

In the construction herein shown and deeerlbed an .
arc may be formed by the opening of the circuit at the

~contact points 30 and 31, and for the purpose of ex-
100

tinguishing such are, 1 provide a magnet 41, which is
disposed hetween the contact points 31, In such man-

ner as to create a high magnetic field between the poles.
42, 43, of sald magnet, and in which field the contact

points 31, are included. The magnet 41 is supported in
any suitable manner, as upon‘a block of insulating ma-
terial 44, to which latter a bhar 45, forming the poles 42,

—13 is eecured ‘and it may be | impressed by the current

111at 15 meen at the contact point 31, but it is under-
stood, of course, that 1t m&y recen«e current irom any
vther oy independent source.

Suitable conductors 46 lead from the contact arms 27,
to binding posts 47, and the contacts 31, conneet‘re-

‘spectively with similar binding posts 48, as shown in

dotted lines in Fig. 6. Similar conductors 49, are also
provided for the'contact arms 33, which connect with
hinding posts 50, and the front and back contacts 37,
38, respectively connect with binding posts 51, 52.

2, 3 and 4, or when desirable, a single contact
1 arm 33, enly, may be used at one side of the frame 20.

70

79

80

" be provided, preferably, with a yielding contact piece -'
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It will, therefore, be seen that my invention com-
prises electro-magnets, two armatures to be attracted by .

the electro-magnets, and means betyv een the tv ; arma-
tures to produce successive movements thereof, the
movements of which dre avalled of to operate or con-
trol devices or apparatus involved in rallway elgnehne
and interlocking. -

Having thus described my invention, what I claim

-y

18—

1. An indicator for indicating the 'appreacli departurs
or presence of a train or vehicle'on a railway track sec-
tion comprising a signal device, an operating meehemem

magnetx 11, ;md this further movement is availed of te | for controlling the mmements of the signal device com-
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pr'lsing a magnet, two armatures for said magnet, and

“means between the two armatures which act to produce a
‘movement of one armature upon a movement of the other
armature,

2. An indicator for indicating tile appmach departure
or presence of a train or vehicle on a raillway track sec-

‘tion or the condition of a signal thereon, comprising a

signal de*flce, a relay for controlling the movements of the

- signal device, comprising a magnet, two armatures for
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said ‘magnet, connections between the relay and the sig-
nal device, and means between the two armatures which
act to produce n movement of one armature upon 4 move-

ment of the other armature whereby the signal device is

operated. = .

3. An indicator for indicating the approach, departure
or presence of a train or vehicle on a railway track sec-
tion or the condition of a signal thereon comprising a sig-
nal device, a relay for controlling the movements of the
signal device comprising a magnet, two armatures for
gaid ‘maenet, a contact arm operated by the two urma-

tures, connections bLetween the relay and signal device,

and means between the two armatures which aet to pro-
duce a movement of one armature upon a movement of the
other aarmature whereby the signal device is operated.

4."An indicator for indicating the approach. departure
or preéen(*e of g train or vehicle on a railway track sec-
tion or the condition of a signal thereon, comprising a sig-
nal device, a relay for controiling the movements of the
sienal deviee comprising o magnet, two armatures which
have different degrees of movement, a contact operated by
either ot the two armatures, connections hetween the re-
lav and sigpal device, and means between the two arma-
tures which acr to produce a movement of one arma-
ture upon n movement of the other armature, the arrange-
ment being such that one armature acts to move the con-
et arm to make a contact while the other acts to pro-
duce pressure on the made contact,

3. An indicator comprising a signal device adapted to
assume different positions, a relay for controlling the
movements of the signal device comprising.a wmagnet,
pivetal connections between the relay and signal device,
two armatures for said magnet, and means--between the
two armmatures which act to produce a movement of one
armature upon a movement of the othier armature and
wherehy the signal device is operated. .

8, An indicator. comprising a signal device adapted to
assume  different positions, a relay for controliing the
movements of the signal device comprising a magnet,
two pivoted armatures for said magnet, a contact arm
operated by either of the two armatures, link connections
hetween the relay and signal dei'ice, and means between
the two armatures which aet to produce a movement of
one armature upon a movement of the other armature,
wihierehy one armature acts to move the contact arm to

make a contact while the other aects to pmduce pressure
on rlw made contact.

T. Al indicator conmprising a signal deviee'adnpteﬁ to
assume  different positions, a relay for controlling the
movenenty of the signal device comprising a magnet, two
pivoted arfmatores for said magnet, a pluarality of contact
arins operated by either of evid armatures, and means

‘nient heiny

armatures,

arm and the second mentioned armature
_ ther movement of the second alm.lture to produce pres-

hetween the two armatures which act to produce a move-

“ment of one armature upon the movement of the other

armature, whereby one armature-acts to move the contact
arms to make contacts while the other acts to produce
pressure on the made contacts, | -

8, A relay comprising a maﬂnet two armﬂtures for sald
magnet, a .contact arm operated Ly the two armatures,
and means hetween the two armatdres which act to pro-
duce a movement of one armature upen a movement of the
other armature.

0. A relav comprising a magnet, two armatures for said
mfwnet a plurality of contact arms operated by either of
the two armatures, and means between the two armatures
which act to produce a movement of one armature upon
the movement of the other armature.

10, A relay comprising a magnet, two armatures which
have different amounts of movement, & contact arm op-
erated by either of the two armatu res, and means between
the two armatures which act to produce -a movement -of

.one armature upon a movement of the other, the arrange-
acts to move the con-

such that one armature
tact arm to make a contact while the other acts to pro-
duce pressure on the made contact. . )

11. A, relay comprising a 'magnet, two pivoted arma-
tures, an arm-provided with a slot carrvied by one of said
it pirn carrvied by the other armature. member
and adapted to enter said slot whereby a movement of

one armature effects a movement of the other armature,
and a contact pmnt carried by one of sald armatures and

adapted to engage another contact. .

12,0 0A 1'elu\' comprising a magnet., two pwﬂted ArTNA-
tfures, an arm provided with a slot carried Ly one of said
armatures, a pin carried by the other armature and adapt-
ed to enter said slot whereby a1 movement of one armatnre

member effects n movement of the other armature, a con-

70

79
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tact point carrvied by one of said armature members and.

adapted to engage another contact, and a2 counter- halance:
for said armatures, )

13. In a relay, the combination “with a magnet, two
pivoted armatures, one having
ofher a greater moventent, contacts

100
a. small movement and the . .
made and broken by

the movement of tlie armstures, and means bhetween the.

two armatures which permit of the armature having the
small movement to make the contacts and the armature

having a greater movement  to produce pressure on the
made contact.

‘14. In a relay. the combination with a mﬂgnet, two
pivoted armatures one having a slight amount of move-

~ment tv and away from the armature, while the other has

A greater amount of movement, a movable. contact arm
and means between the two armatures which upon a move-
ment of the first mentioned armature moves the contact

and upon a fur-

sure on the contact arm

In teatnmonv v.herec:f I have signed my name to this

sne_cmcatmn in the presence of two subscribed witnesses.
| | LO¥IS II. THULLEN,
Witnesses : | | .
D' I McCarThy,
FEDWARD HARMES,

»
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