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T all whom & may concern: .
© Be it kmown that 1, Fraxk 1. Donssox,
izen of the United States, and a vesident
he city of Rochester, in the county of
mroe pnd Btate of New. York, have in-
ventod o new and useful Relay, of which the
foliowing is a specification.

My invention is directed particularly to
she solibion of difficulties encountered in
cevbain forms of electric signaling systems
for wailways, wherein comparatively long
wires are necessary for the purpose of
reluting two or more block sections. A
stemn of the form in question necessi-
e use of an electric relay having the
nacts in cireuit with ecomparatively
fine wires. - Moreover, the voltage and
th of controlling corrents most adapt-
railroad signal cirenits require, on
wecount of various conditions, that the sepa-
ration between the relay contacts when in
position be smail. In practice this
jon s commondy a few hundredths of
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the line wires bLecoming
ith- static clectricity and due to
wr ocelrring between the re-
ese discharges not only

or vougheued the contact surfaces of
Iny, but In some Instances, due to static
from the line wires to and

gh the velany cotl and the passage
wavy discharge at the same $ime
, of the metal relay
“contacts together and prevent their separa-

The vesnlt would be that a safety mndi-
eation would be given when a danger signal
should properly be indicated.

Tu vrder to overcome the fusing of the
relay eontacts fogether, the use of earbon or
aphite contacts has been resorted to, mak-
g one or both of the relay contacts of such
ferinl, so that there could be no ¢hance of
cont heing fused together in closed
tion,  But owing to the comparatively
1 resistance of carbon or graphite con-
¢fs in such relays, and o the resultant high
istance interposed in the long line wires
s line cireuit is closed at the carbon
ots of the relsy, the efficiency of the line
t has been very mnch reduced and has
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necessitated the use of higher voltages on
the line wires and larger line current in
practical operation than would otherwise be
necessary.

The object of my invention is to over-
come all of these difficulties and insure high
efliciency of the line ciyenit, and Jikewise in-
sure keeping the relay contacts in good op-
erating condition and prevent the possibility
of the relay contacts becoming fused to-
gether. : : '

My invention will be understood frow the
following desceription and  accompanying
drawings, in which Figure 1 is a diagram of
a portion of a railway signaling system to
which my invention 1s particularly appli-
able; Fig. 2 is a schematic representation
of a relay device embodying my invention
forming part of the system represented by
Fig. 1, the proportions and distances heing
exaggerated for clearness of explanation;
Fig. 3 is an enlarged bottom plan view of a
fixed contact post of the velay: Ifig. 4 is an

enlarged top perspective view of a relay con--

tact arm, and Fig. 5 is an enlarged view,
partly in section, of a fixed contact post of
the relay.

Referring to Tig. 1, the two rails 1, 2 of a
railway track are divided into clectrically
isoluted sections A and B by means ol in-
sulating joints 3, 4,5, 6, T and 8. At one end
of each of the block sections is a battery 9
and 10 respectively, connected across the two
rails. At the other end of cach of the see-
tions a relay 11 and 12 respectively is con-
nected neross the rails. Fach block section
including the battery, relay coil and rails
form a local closed track cireait section.

The entrance of a car or train on either of
the sections, by reason of the wheels and
axles forming a shunt path for the battery
current, will cause a detnergization of the
respective relay 11 or 12, The relays 11 and
12 control the signals 13 and 14 respectively.
When the relays are energized, the respee-
tive signals are moved from a normal biased
position to an operative position. In this
instance, there are two operative positions,
one the 90° position shown in Fig. 1, indi-
cating clear and the other operative position,
the 45° position, indicating caution, where-
as the zero or. biased position indicates
danger. .

When relay 11 is deénergized by presence
of a train in section A, the signal 13 falls
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to zero or danger pos ition, because the sup-
ply of energy from the iatrery 15 con-

trolling the operation of the signal 13 is cut

off by the falling of the relay ;u'nmhuh 173
similarly the detnergization of relay 12 due
to presence of a train in section B will eause
signal 11 to assnme the danger position.

1t is desirable, however, that these signals
should be controlled not only by the sec-
tion imumediately ahead of a signal. bub
alse by the conditions existing in the block
section shend of the next nwaal7 thus sig-

nat 13 shoukl assume a danger pogition when
a train is In section b, a caution or 43° po-
sition when o train is in sectlon B and no
Udl in section j'm and should assume @
safefy or 90° position when no train is in
eithey section & or section 13 This may be
accomplished by canging the energization
or defnergization of relay 12 to affect the
signal 13, In the form shown the relay 12
iz shown provided with an ad ditional arma-
ture 43 uxwd contacts connected to line wives
nd 24 which have in eireuit another re-
ay 20 and sonrce of energy as battery 21.
i'he velay 20 hag armature 26 which is held
in closed position when the relay 20 is ener-
gized and falls to open position when ve-
ay 20 ig deb The armature 26 is
in céwu?t with mnu'mhnw mechanism of
the Mmm i3, his mecn mism mzms no
part of my mes'nﬂ, invention and is a type
well known and need not be described here
in d It is sufficient for present pue-
appreciate that the presence ()f )
frain in section A by deénergization of re-
lay 11 causes the armature 1{ to fall and
open the civeuit of the mechanism of signal
1«3 50 that this signal asswmes fhe danger
position in all cases when 2 train 1s 11 sec-
i ks and when a train is in section 13,
nrma“‘ure 93 results in the

nergized.
:

2
1

mature 26 so that the signal

Mzr'hfmzsm of signal 18 o }mu es only fo
ause signal 18 o move $o the 45° or safety
po.a, ion with no train in sec ton ﬁ: and
when the train . passes to the right out of
section B, the armatnre 23 s raised to

closed mviti(m causing armature 26 to be
)‘men; also to closed position, ,vhicb Aetion
then causes the sw‘mi mechanism of szgr al
13 0 be moved from the 45° position to the
9(}% or clesr postbion m)wnm that no train
is in either M(; I sec {ion. Tn the same way
al 14 Hm/ oo roﬁed by condiiions in
tion B oand in the section ahead of sec-
‘L‘ioﬂ B.

1t is apparent that the above sysfem ve-
quires the use of line wires 22, 24 which may

8 In ¢

be over a mile or more in l’;’ﬂgbh BV reason
of these line wires being conmected to relay

the relay 1 19 and the very sorail
(h stance separating the conbe wzs in practice
vhen in open posiiion, the cond mo:a arise
2 -;Wm*lbed ina pmcwmo‘ stabement, caus-

<

wontacts of

82

13, with the presence of a t

6,420
ing difficulties as shove referred fo. As
above stated, static charges aspecially in
sonte Joe 1 ities become go great on. line wires

discharges occur from these
the relay contacts and also
of the relay and pass
I of x‘nlay 19 fo the

discharge often
improperly raised

125
22 and 24 that
wires t nonﬂ}
Across varioug alr gaps
to and through the col
rails and mmmd Fﬁuch
caises armature 23 fo he

at the time of such discharge through the
coil of velay 12 and the simulbaneoss pass-
ing of the discharge Imwﬂh the veluy con-
tucts has eaused them to fuse together when
such contacts were of meéal and thereby re-
sulted in giving a false indiention to signal
ain in section B.
Iven when LhL contacts do not becr\mc fused

together, thelr surfaces m become 80
rotghened ot pitted as to interfere with the
proper ope ation 'mﬂ e!i r‘mv-y of mp Te-
lays, With for the relays
the efficie i ;m"‘y mﬂd
redm‘t("i d e ()ﬁ the

e to the h;
contucts; slgo such cond
hocome less f%%'-"&\{f"k\\e

attention and’

My present invention greatly improves
momtv aind (‘{ﬂClef‘,CV ot
(

Lhe wh.ﬂ)mt dr
the above deseribed railway
l}v intr omaf‘nw in combinatior
improved form of O nm\ts in
}fn Fio" f? to 5

ignal system
h Wmhl

e an
4 s,
Lh? ‘Lc.zi ve.

24 are indicat (‘0

indic‘z‘t i at 38 ¢
Using 1,}1&: armal

,}3 18 emrmzerv. ﬁle armatur

the current carrying part secu
armature, is shown as baving

therewith at its outer end a meta

having hxtnm“ﬁ therewith and ending
outwardly therefrom the contact fingers 30,
50 and 81, The two sufer dngers 30-are bent

i velation to the metal finger 31 80 as to have
a somewhat higher position as indicated in
Fig. 2. The fixed com{m the relay is

indicated as being made xp of & metallic:
head or holder 32 ,m'r“mg ab }o rer end

4 hilock or bhuston of carbo ghue or
b

other refractory conductive mate; “i al 34 hav-
ing & relatively high 10‘7"“«\10& Across the
lower face of this contact o ;em Vol‘y high

"@t‘um extends o 8 1}) 45 of metal, the

ends of which are turne é upwm‘(ﬂy m 8-
ment with the stdes e block 5‘“«, the
s being held in place by the flange

(:ﬁ'

of undw 34, dns flange being spun around
Lbe block 34 and ends of so a5 o
fiemiy clamp and hold Mhe metal

|
strip 85 is located on the block 34 so as to

me girection

be opposite and extend in the sa
i% mﬂmi ‘mgez 81 vﬁ” the Ielﬂj The
' f*bﬁ faced with

preser 'Vlﬂ g
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The vesult of this construction is that
when the relay contacts are in open position,
the outside fingers 30 are nearer to the
fixed contact than is the finger 31, as indi-
ated in Fig. 2; and when the relay closes,
the fingers 30 will make contact with the
bottom face of the block 34, before the finger
31 engages the metal strip 35. When the re-
iay contacts ave in fully closed position, the
finger 81 is in firm engagement with the metal
strip 35, giving a direct metallic cireuit from
the line wire 24 to the metal holder 32 of the
fized contact and thence to the line wire 22,
It will also be understood that in the open-
ing and closing of these relay contacts, there

.is a slight sliding of the contacts due to the
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fingers 30, 31 being yieldable, which tends
to secure good contact engagement and to
kreep the contact surfaces in good condition.

With my invention, it will be understood
that the difficulties previousty encountered
from static discharges from the line -wires
22, 24 are avoided, or their effects so mini-

‘mized as to prevent interruption with the

proper operation of the signal system. Thus
when the relay contacts are in open position,

any discharge between the relay contacts will

occur wholly between fingers 30 and the

contact block 34 by reason of their being

nearer together than the finger 31 to the’
metal strip 35, which serves to protect the
contact surfaces of the latter parts; and
when any static discharge from the line
wires 22, 24 causes a momentary closing of .
the relay contacts, the fingers 30, by reason
of their being the first to come near and to
engage the fixed contact, serve to carry the
static discharge to the block 34. The finger
31 and contact 35 are thereby protected or
shielded frow such discharge, or excessive
current flow.  The contacts 30 and block
34 likewise ave not seriously affected by such
discharge, nor de they become fused to-
gether, on account of the contact block 84

> Leing of carbon, graphite or other refrac-

tory material. In case of very heavy dis-
charges or heavy current flow which could
not properiy be carvied by the relay con-
tacts, the pig-tail 36 will melt and open the
eirenit, its carrying capacity being such as
to thue set to protect the velay contacts in
siich in Moreover. while thus avoid-
ing «iffE o static discharges or other'
eurres > relay when closed secures
low cont iving an all nietal
path throngh the contacts as above stated.
This instives ap increased efficiency in the
cirenit comprising the line wires 22, 24 and
a saving of energy as well as insuring re-
lable operation and durability.

My invention may be embodied in various

forms of construction without departing

from the scope thereof.

What 1 claim is:—
1. In n relay, in combination: a refrac-

3\

toryrelatively high resistance conductive but-
ton; a metallic ribbon located on the face
of said button; a contact arm having a plu-
rality of fingers, the end of one of said fin-
gers lying in a plane different from that of
the other fingers; a pivot for said contact
arm, said pivot, button and contact arm
being so positioned that when the relay is
detnergized one of the contact fingers is
nearer to the button than one of the other
contact fingers is to the metallic ribbon.

2. In a relay, a controlling coil, and con-
tacts the closing and opening of which is
controlled by said coil, one of said contacts
having a contact face partly of métal and
partly of refractory conductive material and
the other of said contacts having contacting
portions of metal respectively spaced from

ferent distances when in open position and
the metal to metal engaging parts having
the greater separation in open position.

3. In a relay, a controlling coil, and con-
tacts ‘the closing and opening of which is

controlled by said coil, one of said contacts’

having a contact face partly of metal and
partly of refractory conductive material and
the other of said contacts having a plurality
of metal fingers respectively spaced from
said portions of the other contact by differ-
ent distances when in open position and the
metal to metal engaging parts having the
greater separation in open position.

4. In a relay, a controlling coil, and con-
tacts the closing and opening of which is
controlled by said coil, one of said contacts
having a contact face partly of metal and
partly of refractory conductive material and
the other of said contacts having a plurality
of metal fingers integral with each other and
respectively spaced from said portions of
the other contact by different distances when
irr open position.
~ 5.7In a relay, a controlling coil, and con-
tacts’ the closing and opening of which is

“controlled by said coil, one of said contacts

comprising a block having a contact face
partly of refractory conductive material ahd
partly of metal and the other of said con-
tacts having metal contacting fingers adapt-
ed to engage respectively with said two face
portions, the finger engaging the metal face
portion being spaced therefrom by a greater
distance than the finger engaging the face
portion of refractory material when the
parts are in open position.

6. In a relay, a controlling coil, and con-
tacts the closing and opening of which is
controlled by said coil, one of said contacts
comprising a block of refractory conductive
material, pirt of its face having a metal
strip and the other of said contacts having
metal contacting fingers adapted to engage
respectively with a face portion of the re-
fractory material and said strip, the finger
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engaging said strip being spaced therefrom
by a greater distance than the finger engag-
ing the face .portion of said refractory ma-
terial when the parts are in open. position.

7. Tn a relay, a controlling coil,.and con-
tacts the closing and opening of which is
controlled by sald coil, one of said contacts
comprising a block of refractory conductive
material and a metal strip across the middle
portion of said block and the other of said
contacts having metal contacting fingers in-
tegral with each other and adapted to en-
oage respectively with said strip and the
face of said block on opposite sides of said
strip, the finger engaging said strip being
spaced therefrom at a greater distance than
the fingers engaging the face of said biock.

8. In a relay, a controlling coil, and con-
tacts the opening and closing of which is
controlled by said coil, the fixed contact
comprising a block of refractory conductive
material and a metal portion, a metal holder
for said refractory material and metal por-
tion, said holder embracing and contacting
with both said block and metal portion, and
the movable contact having one contacting
portion thereof spaced from said metal por-
tion a greater distance than another con-
tacting portion of said movable contact is
spaced from the contact face of said refrac-
tory material when the parts are in open
position, -

9. In a relay, a controlling coil, and con-
tucts the opening and closing of which is
controlied by said coil, the fixed contact com-
prising a block of refractory conductive
niaterial and a metal strip extending across
the face of said block and sides thereof, a
metal holder for said block and strip, said
holder embracing and contacting .with said
block and strip, and the movable contact

1,318,480

having one contacting portion thereof spaced
from said metal portion a greater distance
than another contacting portion of said mov-
able contact is spaced from the contact face
of said refractory material when the parts
are in open position.

10. In a relay, a controlling coil, and con-
tacts the opening and closing of which is

controlled by sald coil, the fixed contact &

comprising a block of refractory conductive
material and a metal portion, a metal holder
for said refractory material and metal por-
tion, said holder embracing and contacting
with both said block and metal portion, and
the movable contact having a plurality of
metal fingers integral with each other, and
adapted to respectively engage the face of
said block and said metal portion the finger
engaging said metal portion being spaced
therefrom at a greater distance than the
finger engaging the face of said block when
the parts are in open position. -

11. In a relay, a controlling coil, and con-
tacts the opening and closing of which is
controlled by sald coil, the fixed contact
comprising a contacting portion of refrac-
tory conductive materjal and a contacting
portion of metal and the movable contact
comprising a plurality of contacting metal
fingers integral with each other and adapted
to engage respectively with suid portions
of the fixed contact, the finger engaging the
metal portion being spaced therefrom by a
distance greater than the distance between
the finger engaging the portion of refractory
material when the parts are in open position.

FRANK L. DODGSON.
“Witnesses: '
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