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Lo all whom it my (m/ concern.::

Be it known that I, Jomx C. LiNpNER, a
citizen of the United States, and resident of
the city of Rochester, in the county of Mon-

5 roe and State of New York, have invented
anew and useful Relay, of Wthh the ‘follow-
ing is a specification.

This 111vent1on relates to lmprovemems in
the contacts of relay ofthe type commonly

10 used in electric swnuhng systﬂms for rail-
ways.

in rfulway swnahnw systems, it is found
in practice that ‘the available energy for op-

rating the relays is comparatively small, es-

15 pccnlly in the case of track circuits. On ac-

count of this limitation in operating energy,
a-relay, made so that it “will operate satisfac-

torily under these conditions, is-capable of:

xerting only a compamhvely small pres-

20 suie between its contracts, - and  likewise' a
© comparatively small force tendi ing to separ-
ate - the contacts. Tt is hlohly desirable,
however, that. the contact resistance be as
low as DO\SI]JG on account of the length of

25 the circuits, the compnrwtwely low Voltwb
available, and the number of relay contacts
often included in such civeuits. - The desired
low conmpt resistance may be obtairied by
the use of'metal to metal contacts, but in the

30 practical use of relays, it has been found
th:t such metal to metal contacts have seri-

us disadvantages.. In the first place, the
cucmts opened “and closed by the relay con-
acts arve often highly inductive and upon

35 separation of the contacts by the deenergiza-
tion of the relay, arcs are generally dvawn.
This continual arcing between the contacts

in time results in pitting and roughening the
contact surfaces to such an extent that the

.40 contact vesistance is materially increased,

and ncquent renewal of these contacts is
requirved. Also, it has been found in sore
cases that the metal to-metal contacts have
. actually ‘been fused:together, due to éxces-
45 sive currents, occasioned by lightning or
cother heavy current discharges ﬂu‘ounh the
relay.  On account of the . comp aratively

~small force available for separating the con-

tacts, only ‘a slight - fusing or 5tlcl\1n0 to-

50 oethor of the contacts is sufficient to prevent
them from separating and breaking the cir-
cuit.” This fusing of the contacts tocrethel 18
highly ob]ecvonable, since the entire safety

of the swnflhno system ckpends upon -the

‘contacts s epalatlnw and breaking the cncmt

when the relay is de- eneroued

On account of these ob]ec ions to. the use

of metal to metal contacts, it has been pro-
posed to make either one or both of the con-
tacts of * graphite, -carbon or some other
highly: refractory material. In the contact
Conqtfuctlon for relays quite commonly used

“at:the Ppresent time, 4 button 'of :carbon or

graphite i is made the fixed contact, while the
movable contact is made of some highly con-
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ductive metal, such as silver. Such a con-
struection is found to obviate the difficulties .

attendant with the use of metal to metal con-

tacts, but introduces the other di“iculty of -~

hlgh and Vamable contact resistance. Prac-

is great difficulty in obtaining with this con-

70

tical experience has demonstrated that there .« -

struction low contact 1esmfance, or .4 contact’

sesistance  which *willy remain - constant, it
having been found that for some reason the

75

»contfxctmg) surfaces of the carbon or metal :

are in. some way caused to deteriorate and

increase the contact resistance after the re-
lay has been - operaued for a time. .

WVnh the above consideration in’ Vlew, une_
primary ob]ect of this invention is to pro--

vide'a contact construction for relays which
will possess the desirable requisite of-low
contact resistance, but which will at'the same

time prevent the Cleml‘lOl&thn or {usmo of

the contacts,

- A further object of the mven’mon is to ob-
tain this end by a simple, inexpensive and
reliable construction, Whlch Wlll not easﬂv
get out of adjustment.

Gther objects and advantaoes will appe%
as the description progresses and the novel
features of the invention will be particu-
larly pointed out in the appended claims.

In describing the invention in detail, ref-

érence will be made . to. the dccompfmymd

drawings, in which is illistrated a preferred
phy sical ¢ embodiment of this invention, and
in which like referénce characters refer to

comespondmo parts’ throuOhout the sevcral

views; and. in Whlch
Fw 1.is 4 side elevation. of plutu red
type of relay: embodying my' invention?;
-Fig. 2 is a front elevatlon of the relay

‘shown i in Fig. 15

. Fig. 8'is an enlarwed sectional view taken
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relay.
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substantially on the line 3—3 in Kig. 2,
viewed in the direction indicated by the ar-
row ¢ and showing in detaii the contact con-
struction unbodvmﬂ this invention; the
parts being in the deener gized or open posi-
tion;

Fig. 4 is a fragmentary section similax to
Iig. 3 showing the parts in the picked up
or closed _position; and

Fig.5isa bottom view of the contact post
shown in Figs. 3 and 4.

Referring o Tigs. 1 and 2 of the drawing,
I have illustrated a preferred torm -of my
invention applied to a well-known type of
This relay comprises the usual pair
of relay coils 1—1 with a back strap 3 and
cores 4 which ave fastened to a coil support 2
5, secured to a top plate 6 of the relay cas-
1110 This casing consists of a base plate 7,
the carrying or Lop plate 6, and glass walls
or sides 8. The sides 8 are seated within
fanges on the top plate-6 and base plate 7,
which are held together by screws 9; and
with gaskets betveen the sides 8 and the
plates 6 and 7T 7, this housing forms a damp-
proof chamber. for the Workmg parts of the
relay. - The relay armature 101s pivotally se-
cured to the lugs 11 integral with the coil sup-

- port 5; and carried by but insulated from

30

the armature 10 are contact fingers 12. These
contact fingers 12 are bent slightly down-
ward at one end and carry at that end a pair

~of resilient contact pieces 13 and 14 which
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are adapted to cooperate with fixed back
contact posts B and front. contact posts I,
respectively. < 'The oppesite ends of the con-
tact fingers 12 arve electrically connected by
flexible connections 15 to binding posts A,
which are secured to and insulated trom the

“top plate 6.

My invention relates more par t1cular1y to
the construction of the front contact post ¥
which is secured to and insulated from the
top plate 6. This front contact post-E com-
prises a spindle 16 which is screw threaded
for a part of its length; and which las an
enlarged head or holder 17 at its lower end.
The base portion of the holder 17 is squared
and fits without turning in a slot 18 cut in

v block 19 of suitable msulatmg material
\\'hi(;l'l extends across the under side of the
top plate 6. The spindle 16 forms in effect

a binding pest and is insulated from the top:

plate 6 in the usual manner, as shown in
[Pig.-3, and 1s clamped in position on the top
phte 6 by nuts which are screwed down on
the threaded portion of the spindle 16, as
shown in Fig. 3. The holder 17 has a cyhn-
drical cavity “formed therein to receive a but-

ton 20 of carbon, graphite, or other refrac- m

tory  material. The button 20 is Pressed
tightly into this cavity in the holder 17, and
the edges of the holder are spun over to hold
the button 20 rigidly in posm@n Between
the button 20 and the bettom of the-~cavity

would not
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in the holder 17 is a washer 21 of tinfoil or
other suitable material of low resistance, for
the purpose. of assuring a better electrical
connection between the carbon button 20 and
the spindle 16.

A vesilient mhetallic chip 22 of relatively
low vesistance, preferably of silver, is secured
to the square poltlon of contact holdel 17, in

. any convenient manner as for instance by
rivets, as shown in Figs. 2 and 3. This strip
22 ig shaped to fit snugly along the contour

of the holder 17 and the button 20, and ex
tends a short distance below the undu iaw
of the carbon button 20. :

- The contact piece 14 on the contact finger
1‘) is positioned at an oblique angle to the

is of contact post I as shown in I‘lo 1, 50
Lh t when the contact finger 12 is 1'a.ised, the
contact 14 will first make contact with the
carbon button 20 and then; due to the pres-
sure exerted on the contact finger, will flat-
ten out and slide lengthwise alono the con-
tactlno surface of the button 20 until it

ouches the metallic strip 29.

Operation.—When the relay coils 1—1 are
energized and the armature 10 is picked
up, the contact fingers 12 carried ther reby
will be raised to a posmon wherein the re-
silient contact pieces 14 make contact with
their cooperating front contact posis I'. As
explained herenibefore, the parts  are so
proportioned and shaped that the contact
pleces 14 will first make contact with the
carbon - button 20, then with the resilient
metallic strip 22. On the contrary, when
thc relay is deenergized, and the contact
finger 12 moves downywa rd the first effect is
to relax the pressure upon the contact piece
14, so that this contact piece slides length-
wise out of contact with the metallic Stnp
22, and then ﬁnwﬂj the contact piece 14 sep-
avates from the carbon button 20 and breals
the circuit.

By reason of uhe constmctlon embodying
this invention, upon energization of the re-
lay, electrical contact is made first between
mefal and a refractory material, and then
between two metals of Tow resistance. Since
the civcuit is established between metal and
carbon, any spatk or arc which might occur
ause fusing, and by the time the
metal to metal contact 1s made the are hes
disappeared.  Jurthermore, while the velay
is energized, the electrical contact is between,
metal and metal, so that the contact re-
sistance is low and remains substantially
constant. Upon the denergization of th:,
relay, the circuit is broken between metal
and carbon, and any arc or spark which

may occur does 1o damage. In short, the
contact construction embodylncr this inven-
tion has the combined desirable advantages
of a metal to metal contact and a carbon to
metal contact without their disadvantages.
The construcblon is simple and inexpensive,
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is easy to adjust, and is not likely to work
out of adjustment. The metallic contacting
pieces 14 and 22 may be readily replaced at
a small expense. - . ’
Although I have particularly described
the construction of one physical embodiment
of my invention and explained the opera-

tion and principle thereof, nevertheless, 1

desire to have it understood that the form
selected is merely illustrative and does not
exhaust the possible physical embodiments
of the idea of means underlying my inven-
tion.

What I claim as new and desire to secure
by Letters Patent of the United States, is:

1. In a relay, the combination, with a piv-
oted armature and coils for actuating said
armature, of a contact post comprising a
fixed carbon contact and a resilient metallic

contact, a contact finger carried by said

armature and having a resilient contact
piece of metal adapted to make contact ini-
tially with the carbon contact when  the
armature is attracted, and to be flexed by

such engagement to move into contact with

the resilient contact without breaking con-
tact with the carbon contact.

2. In a relay, the combination with the
pivoted armature and coils for attracting
sald armature, of a contact post provided
with- a fixed carbon contact and a contigu-
ous resilient metallic contact, and a resilient
metallic contact piece actuated by the arma-
ture and disposed at an angle with respect
to its direction of movement, said contact
piece initially engaging the carbon contact
as the armature is attracted and being flexed
by such engagement to move into contact
with the metallic contact without breaking
contact with the carbon contact.

3. In a relay, the combination with a piv-
oted armature and coils for actuating said
armature, of a fixed contact post, compris-
ing an elongated spindle which is screw
threaded at one end to form a binding post
and formed at its other end with an en-
larged head having a cylindrical = cavity
therein, a contact button of refractery ma-
terial rigidly held in said cavity, a resilient
metallic contact strip. of relatively low re-
sistance secured. to said holder and extend-
ing below the contacting surface of said
button, and a contact finger carried by said
armature and -having a resilient contact
piece secured to one end which is nor-
mally disposed in angular relation to the
contacting face of said button, said con-

tact piece engaging initially with said but- -

ton and being flexed by such engagement to

2

move into contact with ‘said metallic con-
tact strip. '

4. A relay comprising a contact post hav-

ing two fixed contiguous contact members,
one of refractory material and the other of
a relatively low resistance metal, a movable
contact finger having a resilient contact
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plece disposed at an angle to the direction

of movement of said finger, said ~contact
piece initially engaging the refractory fixed
contact as- the finger is moved to its at-
tracted position and being flexed by such
engagement to contact at its end against the
metallic fixed contact.

5. A relay comprising a vertically mov-
able contact finger carrying a resilient con-
tact piece, and a contact post for cooperat-
ing with said contact piece and provided
with a fixed contact of refractory material
and a metallic contact of relatively low re-
sistance with horizontally and vertically dis-
posed contact surfaces respectively adjacent
to each other in the plane of movement of
sald contact finger, said contact piece being
inclined with respect to said contact surfaces
of the fixed contacts and being initially en-

- gaged with the refractory contact by the up-

‘ward movement of the contact finger and be-
ing projected by such engagement into end-
wise contact with said metallic contact.

6. A contact post for relays comprising
an elongated metallic spindle, a button of
refractory material attached to said spindle,
and a resilient metallic -contact strip of rel-
atively low resistance attached to said spin-
dle and partly projecting beyond the outer
face of said button. ;

7. In a contact construction for relays of
the tractive type provided with a vertically
movable contact finger and « fixed contact
post cooperating therewith, a resilient con-
tact piece carried by said contact finger,
said post having a recess holding a carbon
button and being provided with a resilient

70

75

80

85

90

95

100

metallic contact strip of relatively Iow re-

sistance partly projecting beyond the outer
face of said button, the contact piece of
said finger being inclined with respect to
the surface of said carbon button, said con-
tact piece engaging initially with the car-

“bon “button and being flexed by such en-

gagement into contact with - the metallic
contact strip during the upward movement
of the finger, whereby the making and
breaking of contact takes place between car-
bon and metal while the established con-
tact is between metal and metal.

JOHN C. LINDNER.
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