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specification of Letters Patent.

Original application filed July 24, 1909, Serial No. 509,396. Divided and this application filed February 2,
- 1910, Serial No. 541,474, -

To all whom 1t may concern:
Be it known that I, Jacog B. STrUBLE, a

citizen .of the United States, residing at

Wilkinsburg, in the county of Allegheny

‘and State of Pennsylvania, have invented
certain new and useful Improvements in
Relays, of which the following is a specifica-

tion.

My invention relates to-slow release re-:

lays adapted for use in connection with sig-
systems for railways. o

It 1s particularly adapted for use 1n po-
larized or wireless track circuit systems of
the type described and claimed in my co-
nending application, Serial No. 509,396,

v:led July 24th, 1909, although its use 1s not

.3 restricted. L
The present application is a division of

my application, Serial- No. 509,396, filed
-July 24th, 1909. L o

“*

T wi: deseribe a relay embodying my in-
vention and then point out the novel fea-
tures thereof 1mn elaims. '

’ +

In the accompanying drawings, Ifigure 1

is an elevation, partly in section, of a slow
releac~ relay embodying my invention. Iig.

‘9 is a bottom plan view, partly in section, of

the relay shown in, Fig. 1. Tig. 3 is a sec-

tion on the line 3—3 of Fig. 1, and If1g. 4 |

is a similar view -on the -line of 4—4 of
Fig. 1:

Similar - reference characters designate

similar parts throughout the several views.

Réferrilig now to the drawings, the ref-
erence character R designates field coils of

the relay which are supported by a framec

indicated generally by i, this frame being
in turn supported by a plate f forming

top of an inclosure 44 for the relay. The

frame F is so formed that it also supports |

other parts of the mmechanism, as will here-

~inafter appear.  An armature » comprising

a coll of wire is supported by a shaft & piv-

“oted in bearings ¢ -adjustably secured in

4B

arins ¢ forming part of the frame F. The

~ shaft d is insulated from the armature in

50

any suitable manner.

' The armature wind-
ing may be electrically connected with an

outside civcuit-by means of coils. 13 and 14

of copper ribbon: or other suitable material
connected  with Teuitable ‘teroyinal  posts.
The armature and shaft are adapted to rock

in each direction from -the intermediate po- |

the

sition shown in the drawings, and these
rocking movements are limited by the en-
cagement of a plate 42 carried by the arma-
ture with stationary stops 40 and 41. The

shaft d is provided at one end with a crank

arm A which i1s connected by a link 7 with
an arm /% of a rocking frame K which 1s piv-
oted in the lower ends of the arms g. This
frame I carries a spring arm J to which
a contact 21 is secured, and which 1s adapt-
ed to engage the end of a metal rod j to
which the wire 20 is electrically connected.
This contact 21 may be electrically connect-

ed with an-outside circuit by means of a.
flexible conductor 22 connected with a suit-

able terminal post. Another contact 18 1s
carried by a spring arm L which 1s secured
at its rear end to a rear projection ! of a
plate I which is supported on short porce-
lain posts m or any other form of imsula-
tions, secured to a lever 25 pivoted in arms
n, n, secured to the frame K. The lever 25

Patented Apr. 4, 1911,

535

60

65

70

has i part o 1igidly secured to it and which

carries two pins which constitute projec-

- tions 26 and 27 which are adapted to be en-

oaged by an arm 28 rigidly securéd to the
vocking frame K, which is operated by the
movement of the armature 7.
18 1s adapted to engage a métal rod §° to
which wire 19 1s electrically connected. An
electrical conductor designated: by p, which
may be in the form of a copper ribbon or

other flexible conductor, connects the con-

tact 18 with the wire 17. - Extending from
the frame K in a direction opposite to the
arm % 13 an arm or rod ¢ on -which'a weight
Q is adjustably miounted. -This weight ()
is intended to balance the parts and hold
them in their intermediate positions, that 1s
with both contacts 18 and 21 disengaged as
indicated in Fig. 1 in which position the
armature 7 1s deténergized.

The contact
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- When the armature r 15 energized it will .

rock in one direction er the other; depend-
ing on the polarityy of current which ener-

oizes it and will rock the frame K corre-

spondingly. No matter which way the ar-
mature 7 and the frame K rocl, the contact
18 will be cloged. If they rock in one direc-

tion the arm 28 will engage pin 26 and hift
it, and 1f in the opposite direction the arm
98 will engage pin 27 and depress 1t, both
movements having the same effect upon con- .
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tact 18. It 15, however, only when the alrma} | move upward and if in its lowest position

ture » and frame K rock to cause the arm
28 to engage the pin 26 that the contact 21
will be closed.

Referring to my co-pending applica-
tion, Serial No. 509,396, showing a railway

signaling system for which this relay 1is:

acdapted, 1t will be seen that when the pole
changers operate there is a short period
when the corrent 1s cut off from the arma-
ture s, during which time the armature
passes through its intermediate position.
The ordinary cffect of this would be to open
contaet 18 for an instant and so let the

- home signal go to danger., To prevent this

I provide a means for retarding the move-
ment of the contact 18, comprising a metal-
e vane 30 carried by an arm S projecting
rearwardly from the lever 25, which vane
moves 10 the magnetic field of 1 magmet 31.

' Bl

L1

[

lever 25

whichh o weight 7 1s adjustably sccured,
whicl welght serves as a connter-halance to
(he arm S and vane 30. As here shown the
magnet 31 1s an electromagnet, but 1 do not
desive to 1t mysell to this specific type of

~magnet. When an electromagnet enervized

Ce
<

45

50

25

. polar face.

face. \
produced 1n the disk have a repelling effect
upon the magnetic field and tend to move
away from it; and if more of the material

by alternating current is used, the vaiue 350

1s preferably provided with a V-shaped
notch 32 in the front edge thereof. The

mner pemt of this noteh, when the armature
7' 1s decnerglzed, 1s substantially opposite

the top surface ot the iron core of the mag-
net 31, while when the armature is ener-
e1zed and has rocked in ecither direction the
point 18 substantially opposite the bottomn
surface thercef, and the vane 1s held in such
position as long as the armature is energized.

In owder to illustrate the purpose of the
notch 32, assume for example an alternating
current magnet withiout shading’coils, and a
syminetrical disk of aluminmm placed with

1ts center divectly over the center of the
Then 1f magnetic flux due to

alternating current passes through this disk
there will be no tendency of the disk to shift

in either direction. But if the center of the

disk 1s not coineident with the center of the

pole face, the disk as a whole tends to 'shift

farther away from the pole-piece in ' the
direction of a line passing through the cen-
ter of the disk and the center ofythe pole
In other words, the eddy” currents

of the Qisk is on one side of the center of
the pol:: face han the other, more eddy cur-

60 yents will be in a position corresponding to

65 {ion shown in the drawing would tend to ! operated by the armature for closing the

the center of the disk and hence tend to

foree the disk away from- the poles. Thus
m .the case of the vane 30, 1f the notch 392

were 1ot present the vane when in the posi-

1s also provided with an arm: ¢
projecting 1 the opposite direction and on

would tend to move downward and so would
disturb the operation of the relay. But with
the noteh 32 cut in the vane, it serves to cut
out a certain amount of the eddy currents

~and while the vane will still have a tend-

ency to move downward from its lowest
position, this tendency will not be strong
enotgh to overcome the action of the weight
¢” when the armature » assumes its inter-
mediate position. But the vane will exert

v a refarding action on the downward move-

ment of the weight and consequently on the
downward movement of the contact 18.
Any tendency of the vane to move above the
position shown in the drawings will be re-
strained by upward pressure of the arm 28
on the pin 26, and the downward movement
of the vane may be limited by means of a
stop 43. | | '

A means for assisting the vane to retard
the disengneement of the contact 18 consists
m arranging the spring arm I. which carries
the contact 18 to be deflected. This spring
arm is below the plate I and is secured to
1t only at its rear end. The plate ' being
rigidly secured to the lever 25 will move as

long as the latter does but as soon as the

conttact 18 engages the end of rod 3 the
movement of the contact will cease and the
front edge of the plate " will move away
from the spring arm L and the latter will
deflect shghtly. "The parts are so arranged
that the contact 18 engages the end of rod 7
before the lever 25 completes its movement.
Assuming now the armature » becomes de-
energized, the weights Q and #° tend to re-
store the parts to their intermediate posi-
tion, but the vane tends to retard the move-
nment of lever 25 which accordingly is com-
paratively slow and as the lever 25 and plate
[’ can have some movement before the spring
arm I, will straighten out or resume its nor-
mal position relatively to the plate, there
will be time for the armature to reverse its
position before the contact 18 will open.

~In case of the magnet 31 -being a perma-
nent magnet, or an electromagnet energized
by direct current, the notch 32 in vane 30
would be unnecessary, for in these cases the
vane 30 would act in the well-known man-

‘ner to resist movement owing to the eddy

currents which are set up in a metallic vane
when 1, moves in a constant magnetic. field.
The ma?gnetic field will set up no eddy cur-
rents in the vane while the vane is quiet,

hence no tinbalancing and no tendency to

move will result.

Having thus described my invention, what

I claim 1s: R .

1. In a relay, the combination of an arma-
movable contact, mechanism interposed be-’
tween the armature and the comtact and

ture having movement to two positions, a
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contact when the armqture moves to either

of the said positions; and a retarding device

for holding the wntact closed whﬂe the
~armature moves from one of said poeﬁwns
5 to the other,

2. A relay having 1t5 ﬁeld and armature
energized -by currents of changeable relative’

polarity, combined with two “movable con-
tacts, mechanism interposed between said

10 contacts and the armature, and operated by .

the armature for closing one contact when
the armature 1is mﬂuenced by current of
either polarity, and for closing the other
contact only when the armature is influenced
15 by current of predetermined polarity.

3. A relay having its field and armature

energized by currents of changdable relative |

polarity, combined with - two “movable con-

*acts, mechanism interposed between the |

20 armature and the contacts and operated by
" the armature for clesing one contact when
the armature 1s influenced by -corvent of
cither polarity and for closing the other con-

tact fmh' when the armature is influenced hy
2h current of a predetermined polarity, and

means for retarding the opening of the first
mentioned contact durmo' the period neces-

sary to effect a change m- the polarity of the_

f*urrent -
30 4. A relay having. its field -and ‘armature

enprgl?ed by cur rents of changeable relative

polarity, combined with two “movable con-
tacts, meoham%m interposed hetween the

‘armature and the contacts and operated by -

35 the armature fm closing onc (,.m]t..,wt when
the armature 1s mﬂuumed by current of
either polarity and for closing the other con-

“tact when the armature is mﬂnenced by cur-

rent of a pr edpterrmned polarity, and means

10 for retarding the opening of the first men- ;
tioned contact duri img the perrod neccessarvy |
’ mfa*motw fieldl.

for changing the po]arltv of the armature

current, said means comprising a magnet and

-4 vane connccted to the contact and extend-
45 -mfr between the poles of the magnet.

5. A relay having its field and aurmature

. encreized b}r rumeni of changeable relative

pol’mtv combined with two. nu}mh]ﬂ CON-
tacts, one heing carried bv a spring arm

50 which déflicts uhf,n the movable contact en-

"gages a fixed contact, mechanism interposed

between the armature and said contacts and

operated by the armature to close the snid
contact carried by the spring arm when the
55 arinature is influenced by current of cither

polarity and to close the other contact only

when the armature 1s influenced by current

0[’ 73 l;l*uletu'n'umw] polarity, and mouns for-
retarding the movement of part of the mech: |

60 anism dmmn‘ the period necessary  for
- changing the po]a,nty of its current, where-
_by the contact carried hy the s spr ing arm iy

-tact

prevented from disengaging its fixed con-

6. In a relay, the combination of an.arma-
ture having movement to two positions, two

movable cf}nt‘wts mechanism mterpmed be-

GO

tween. the .,wmatmL and the confacts and -

operated by the armature for closing one
contact when the armature moves to cither
of its snid positions and for closing the other

contact when the armature moves to only
cne of its said positions, and a retarding

device for holding the first IIlUltlUllLd con-
tuct closed while the armature is inoving
flom one of said positions to the other. .

In a relay, the combination of an arma-
tme having movement to two positions, a
movahle L{)Jltcl(‘t ‘mechanism Interposed be-
tween the armature and the contact and op-
erated by the armature for clmmg the con-
tact when the armature moves to either of
the said positions; and a retarding device

for holding the contact closed while the

armature 18 moving from one of the saud po-

sitions to the other, said device comprising

nomiagnet and a vane carried by the contact

and movable in the: magnetw imld of the
magnet..

8 In a relay, the wmbmatmn of an arma-

movable Lontaot%.. mechanisin interpos sed be-
tween the armature and the contacts and- op-

eratéd by the armature for closing one con-

tact when the armature moves to mther of i1ts
saict positions and for closing the other con-
tact when the armature moves to only one
of its said positions, and a retarding device
for h{)]thnﬂ the first munhmwn contact closed
while the armature is moving from one of
satd positions to the other, comprising means
for producing a Ill.ﬂfrﬂi’*tl(‘ field, llld a vane

carried by the eontact and mmmn‘ in the

'I) In a relay, the ((}mhnmtmn ﬁf im APrifa- .

ture having movement to two posiiions. a

movable contact, incchanism inter posed be-
tween the armature and the contact and op-
erated by the armature, for closing  the

contact when the ammtum moves {o mﬂm*

of the said positions; and a retarding de-
vice for ]mhhng the contadt closed while the

armature 1s moving Trom one of the said po-

sitions to the other comprising means for
])HH]IH e o magnetic field. and g vane IOV~
g with said contact and moving i the
magnetic field.

I testimony whereof T have <iened mv
naine to this specification 1n the prvamar‘*v of
two subseribed witnesses. |

- | J. ACOD B. Hl‘hUI“I 1.

Witnesses:

Caror. T. MoCreany,
G P Hessizaron, Jre
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