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a citizen of the Inited States, and a resident 
ff the city of Rochester, in the county of 
Yio roe and State of New York, have in 
eited a new and useful Relay, of which the folio wing is a specification. 
Miy i vention is directed particularly to 

the Solition of difficulties encountered in 
33 certain forms of electric signaling systems 

for "ailways, whe'ein comparatively long 
lie wires are necessary for the purpose of 
iniei'-'eiating two or more block sections. A 
signal system of the for in question necessi 
tates he use if an electric relay having the 
2'ely acts in circuit with comparatively 
long line Wii'es. fo!'eover, the voltage and 
sta'ength of controlling currents most adapt 
ille for 'hill')ad signal circuits require, on 
:4ccount of variol's 'onditions, that the sepa 
'ati or between the relay contacts when in 

i losition be smail. In practice this 
i’ation is 'oiholay a few hundredths of se: 

3. 

difficulties have 
wires becoming 

with static electricity and due to 
large: {}cci:' 'ing between the re 
is. Shese discharges not only 

(2d ol' i' () tissilicised the contact surfaces of 
sei:y, it in stine instances, due to static 

ischarges fi'oin the line wires to and 
hiolagi tie 'elay coil and thence to the 

the 'clay contacts wouid become ... ', - 

(sed by the passage of the eiectric dis 
charge ha'ough the 'elay coil and the passage 
of the heavy discharge at the same time 
would cause the fising of the metal relay 
contacts togethe?' and pi'event their separa 
tion. The res: it would be that a safety indi 
('ation w(iiid be given when a danger signal 
should properly he indicated. 

a t}rder to ovei'coine the fusing of the 
'elay, contacts together, the use of carbon or 

£5 graphite contacts has been resorted to, mak 
iing oiae or iroth of the relay contacts of such 
laterial, so that there could be no chance of 
the contacts, being frised together in closed 
positioia. But owing to the comparatively 

i56 high 'esistance of carbon or graphite con 
tacts in such "elays, and to the resultant high 
resistalice interposed in the long line wires 
ve; the line circuit is closed at the carbon 
coat:cts of the relay, the efficiency of the line 

ii. has beet) very nailch reduced and has 2 is 
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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 

coine all of these difficulties and insure high 
eficiency of the line circuit, and likewise in 
sure keeping the relay contacts in good op 
erating condition and prevent the possibility 
of the relay contacts becoming fused to 
gethe'. - 

My invention will be inderstood from the 
following description and accompanying 
di'awings, in which Figure 1 is a diagram of 
a portion of a l'ailway signaling system to 
which my invention is particularly appli 
abie: 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 being 
exaggerate for clearness of explanation; 
Fig. 3 is an enlarged botton plan view of a 
fixed contact post of the relay: Fig. 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 Fig. 1, the two rails 1, 2 of a 
railway track are divided into electrically 
isolated sections A and B by means () in 
sulating joints 3, 4,-5. (6, 7 and S. At one end 
of each of the blok sections is a battery 9 
and 10 respectively, connected across the two 
rails. At the other end of each of the sec 
tions a relay 11 and 12 respectively is con 
nected across the rails. Each lock section 
inciding the battery, relay coil and rails 
form a local closed track circuit 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 definergization 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 respec 
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. m 

When relay 11 is deemergized by presence 
of a train in section A, the signal 13 falls 
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to Zero or danger position, because the Sup 
piy of energy from the battery 15 con 
trolling the operation of the signal i3 is cut 
of by the failing of the relay armatire 1: 
similarly the deinergization of relay 12 due 
to presence of a train in section 3 will cause 
signal it to assime the danger position. 
it is desirable, however, that these signals 
should be controlled iot only by the sec 
tion inlinediately ahead of a signal. i.) It 
also by the conditions existing in the block 
section ahead of the next signal; thus sig 
lak 13 shot classine a danger position when 
a trail) is in section ... a caution or 45 po 
sition when a train is in section 3 and no 
train it section ..., and should assime a 
Safety or 90 position when no train is in 
either sectio: A or section 13. This may be 
acco), lished by easing the energization 
or deinergization of Irelay 12 to affect he 
signal i3, in the for in shown the relay 12 
is shown irovided with an additional arma 
tire 23 atti ('{}intacts connected to line wires 
22 and 24 which have in circuit another re 
lay 20 and soil'ée of energy as battery 21. 
The elay 2) his a lattire 26 which is held 
it closed position when the relay 20 is eier 
gizei and falls () (pen position when re 
lay 20 is delinergized. The armature 26 is 
in circuit with controiling mechanism of 
the signal 13. This mechanism forms no 
part of my present inventioi and is a type 
well known and need not be described here 
in detail. It is stificient for present pur 
}}0Ses to appreciate that the presence of a 
train in section A by definei'gization of re 
jay 1 calises the armatire it to falli and 
open the circuit of the mechanism of signal 
i8 S() that this signal assulines the danger 
position in all cases when a train is in sec 

and when a train is in section 3, 
tie failing of armature 23 results in the 
falling of 2i nature 26 so that the signal 
mechanisa) of signal 3 operates only to 
:aise signal 13 to move to the 45° or safety 
position "ith no train in section A.; and 
When the train, passes to the right out of 
ection 8, the arma are 23 is raised to 
closed position causing arnature 26 to be 
brought also to closed position, which action 
then causes the signal mechanism of signai 
i3 &o be moved from the 45° position to the 
90, or clear position, showing that no train 
is in either block section. In the same way 
signa: it may be controlled by conditions in 
Section 3 and in the section ahead of sec 
tion f3. 

it is apparent, that the above system re 
quires the use of line wires 22, 24 which may 
be over a mile or more in length. By reason 
of these line wires being connected to relay 
{}intacts of the relay 2 and the very snail 
distance Separating the contacts in practice 
When in open position, the conditions arise 

described in a preceding statement, caus s i 
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ing difficulties as above referred to. As 
above stated, static charges especially in 
Some localities become so great on line wires 
22 and 24 that discharges occur from these 
Wires through the relay contacts and also 
across vario S air gaps of the relay and pass 
to and through the coil of relay 2 to the 
'ai is a lic ground. Such discharge often 
'a Ises armatire 23 to be in properly raised 
at the time of slich (iischarge through the 
coil of 'elay 12 and the siliittaneo is pass 
is of the discharge through the rely con 
tacts has caused thern to fuse together when 
such contacts were of metal and thereby re 
Stilted in giving a false indication to signal 
13, with the presence of a train in section B. 
Even when the contacts do not become fused 
together, their surfaces may iecoine so 
l'oughened or pitted as {?} interfere with the 
j}''{}}}er operation and eficiency of the re 
lays. With carbon contacts for the relays, 
the eficiency, of the circuit is very much 
Peducert ?ite to the high resistance of the 

; also such contacts is continued use 
beco:}e less effective and rectire frequent, 
attention and repair. 

kiy present, invention greatly in proves 
the reliability, it liability aid efficiency of 
the above described railway signal system 
by introducing in combination there with an 
in proved form of contacis in the relays. 
In Figs. 2 to 5 the contacts of the relay 
12, which are connected to iine wires 22 and 
24 are indicated. The coil of relay 12 is 
indicated at 33 surrounding the core and 
'a sing the ariatti'e to be raised shen coii. 
33 is energized. The armature 23, 
the current carrying part secured to the 
ar!hat "e, is show) as having connected 
there with at its outer end a metallic piate 
having integral there with and extending 
outwardly the refrom the contact fingers 30, 
30 and 3i. The two oil Ée fingers 30 are bent 
in relation to the Rhetai finger 31 so as io have 
a somewhat higher position as indicated in 
Fig. 2. The fixed contact of the relay is 
indicated as being made up of 8 metailic 

32 carrying at its lower end 
graphite or 

head or holder 
a hiock oi' inition if carbor, 
other refractory conductive inaierial 34 hav 
ing a relatively high resistance. Across the 
over face of this contact of relatively high 
l'esistance extends a strip 35 of neta, the ) 

ends of which are turned upwardly in en 
gagement with the sides of the block 34, the 
two parts being held in place by the fange 
of hoider 32, this fiange beigig spun around 
the block 34 and ends of siri 35 so as to 
fi'imiy clamp and hold then. The metal 
strip 35 is located on the piock. 34. So as to 
be opposite and extend in the same direction 
as the metal inger 8i of the relay. The 
metai contacting portions inlay be faced with 
siiver or patinuin to assisi, in preserving 
good metallic contaci, faces. 

or rather 

o 
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The result 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 
cated in Fig. 2; and when the relay closes, 
the finge's 30 will make contact with the 
bottom face of the biock 34, before the finger 
31 engages the metal strip 35. When the re 
lay contacts are in fully closed position, the 
finger 31 is in firm engagement with the metal 
strip 35, giving a direct metallic circuit from 
the line wit'e 24 to the metal holder 32 of the 
fixed 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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fingen's 30, 31 being yieldable, which tends 
to Secure good contact engagement and to 
keep the contact surfaces in good condition. 
With ny invention, it will be understood 

that the difficulties previously encountered 
from static discharges from the line wires 
22, 24 are avoided, or their effects so mini 
nized as to prevent interruption with the 
pi'oper' oleration 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 from slich discharge, or excessive 
cirrent flow. The contacts 30 and block 
:34 likewise are not seriously affected by such 
discharge, nor cle they become fused to 
gether, on account of the contact block 34 
being of carbon, graphite or other refrac 
tory materia. in case of very heavy dis 
charges or heavy current flow which could 
not p'(ery be carried by the relay con 
tacts, the pig-tail 36 will met and open the 
circuit, its carrying capacity being such as 
to this: act to protect the relay contacts in 
such is (es, Moreover, while this avoid 
ing ific icy frea static discharges or other 
ct; reit, fict, the relay when closed secures 
low coifact resistance giving an all metai 
path it: 'igh tie : {}} tacts as above stated. 
This instites at increased efficiency in the 
cii'c' it ('on rising the line wires 22, 24 and 
a saying of energy as well as insuring re 
liable operation and durability. 

Miy invention may be embodied in various 
fol'ins of construction without departing 
from the scope thereof. 
What clain is:- 
1. in is relay, in combination: a refrac 

8 

tory relatively 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 
definergized 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 metal and 
partly of refractory conductive material and 
the other of said contacts having contacting 
portions of metal respectively spaced from 
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said portions of the other contact by dif 
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 
in open position. 

5. ln 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 and 
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, part 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 ima 
terial when the parts are in open position. 

7. 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 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 
gage 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 block. 

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 
laterial 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 
ortion 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. An a relay, a controlling coil, and con 
tacts the opening and closing of yhich is 
controllied by said coil, the fixed contact com 
prising a block of refractory conductive 
laterial 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 
biock and strip, and the movable contact 
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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 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 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 said coil, the fixed contact, 
comprising a contacting portion of refrac 
tory conductive material 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 said 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. 

FRANKL. DOOGS ON. 
Witnesses: 

CHARLEs F. ESTWICK, 
SoFFIE LEVIN. 
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