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To all thom, it may concern: 
Be it known that I, FRANK II. DoDGSON, 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 
a new and useful Relay Contact and Method 
of Making the Same, of which the following 
is a specification. 
This invention relates to an improved 

19 construction of a contact for relays used in 
railway signaling systems, and to a method 
of making such an improved contact. 

It is important to have low resistance be 
tween the contacts of relays used in railway 

15 signaling systems, especially contacts in no 
tor circuits where the resistance of the con 
tact, if high, constitutes a large proportion 
of the total resistance. It has been proposed 
to obtain such low contact l'esistance by en 

20 ploying metal to metal contacts, but such 
contacts are objectionable because the arcing 
or sparking, generally cerring upon Sep 
a ration of the contacts, causes the contact 
surfaces to become pitted or roughened. 

25 thus increasing the contact resistance and 
necessitating frequent renewal. Moreover, 
the interruption of current often draws an 
are across the relay contacts as they separate, 
sufficient in some illstances to cause the metal 
to metal contacts to actually fuse to 
gether.--something which cannot be toler 
ated in railway signaling systems, because 
safety requires actual separation of contacts 
at the proper time. The metal to metal con 
tacts in railway signaling relays are specially 
susceptible to such fising because the force 
tending to cause separation of the contacts 
is small. Lightning and other heavy cur 
rent discharges accentuate this difficulty, so 
that the objectionable featres of metal to 
metal contacts has led to the use of carbon, 
graphite, or some similar refractory ma 
terial for one or both of the contacts. 
Graphite to metal contacts, however, have 
the disadvantages that the contact resistance 
is high and often variable. 
With these considerations in mind, it is 

contemplated, according to this invention, to 
provide a relay contact in which the actual 
making and breaking of the circuit will oc 
cur between metal and graphite, while the 
flow of current in the circuit will take place 
through the low resistance of a metal to 
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metal contact. Such a construction gives the 
desired low resistance for conducting the 
current, and at the same time provides for 
the satisfactory making and breaking of the 
circuit. 

I am aware that it has been heretofore 
Suggested to make and break circuits be 
tween carbon to metal contacts, as in the 
well known circuit breaker; but the appli 
cation of this idea to the delicate relays 
used in railway signaling, presents a nuin 
ber of difficult problems, which it is the pur 
pose of Iny it vention to solve. The con 
tacting parts in a relay must be light, be 
cause of the small annount of energy avail 
able for operating then. For example, in 
the relay in which an familiar the operat 
ing force for each pair of contacts is only 
about one ounce. Yet, the contacts list 
have a substantial and rigged constraction 
stiflicient to withstand long service inder 
wide variations of temperature and atmos 
phelic conditions. 

Also, the requisite operating characier 
istics of trailway signaling relays, together 
with the small size of parts and the sillall 
annount of operating force available, ill 
poses certain limitations apon the construc 
tion not found in other circuit controlling 
devices. In a relay contact, one member 
should le resilient S4) as to make a good firm 
contact with the other member, and also 
to cause a scraping or alrasion of the con 
tact surface of said other member as the con 
tact member's are l'oight together. It is 
likewise importint to have a spring action 
at the contact men bei's of a relay so as to 
provide an initial pressure, when the relay is 
energized, tending to force the ariature 
a Way, O' in other words, assist in the dro 
away of the arhature. The shall annount of 
operating force available ( for example, only 
One ounce per pair of contacts), requires 
that the resiliency or spring action for al 
complishing these two functions should lie 
combined and derived from the same lein 
ber. This is accomplished in the relays with 
which I all fallilia', by making one coin 
tact member resilient and shaping it still 
that it rabs across the contact face of the 
other contact men her during the closing 
movement, the resiliency of this same hein 
her affording the desired spring action eth 
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for kicking off the armature when the relay 
is deemergized and for making good con 
tact. When an attempt is made to inco 
porate with such a contact construction the 
functions of making and breaking the cir 
cuit between graphite and metal, while 
Jaintaining the circuit between metal and 
luetal, it will be evident that a still further 
spring action is required, for the reason that 
the initial contacting between the graphite 
and metal contacts, upon energization of 
the relay, must give way to permit the con 
tacting of metal to metal contacts, while on 
the other hand, upon deemergization of the 
relay, the contacting between graphite and 
metal must follow up and succeed the reak 
ing of the contact between metal and illet al. 
if it is attempted to obtain this latter spring 
action from the resilient contact inleinbei', it 
is found that the duty imposed is too great 
for satisfactory and reliable operation, 
These limitations impose conditions upon the 
coastruction of a contact suitable for re 
iays used in railway signaling. Which tre, not 
found in ordinary circuit breaker's and sini 
iar devices. 

Also, the requirements of perforulance of 
relays, especially in the breaking of circuits, 
are also extremely exacting. The parts 
should be constructed so there is no ('hailce of binding or sticking, since safety requirt's 
the separation of contacts at the propertille, 
even though the force tending to produce 
separation is very small. Furthermore, any 
construction meeting these requirements 
should also be one which can be lilade by 
ordinary manufacturing lethods by a verage 
skilled labor. 
One of the principal objects of this ill 

vention, is to provide a relay contact having 
these essential and desirable characteristics, 
which is simple, practica, and reliable in its 
operation, and which will withstand long 
service under severe operating conditions. 

After a satisfactory construction of a re 
lay contact has been deteriainel, it is found 
that the making of its delicate parts, and the 
assembly and fastening togettie' of these 
arts in the relation required, together with 
roper clearances for satisfactory (peration, 

presents a number of liticit probleins; and 
further object of any inventioi is to clevise 

a method of making a relay contact of the 
aracter described which can be practiced 

efficiently by average skilled labor, and 
which can be used commercially to pi'ollice 

relay contact having the desired features 
iyi construction and Operation. 

{ } her objects and advantages in A in - 
', etion will appea: as the description 
progresses; and the novel featires Of the 
invention will be pointed oil in the apeiid 
ed claims. 

in descrijing tie invention in lit: , 'e f 
erence will be made to the acco; panying 
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drawing, in which is illustrated a preferred 
physical en bodiment of the invention, in 
which like reference characters refer to cor 
responding parts in the several views, and 
in which: 

Fig. 1 is a view in side elevation of a re 
lay of well known construction, showing a 
contact ein bodying ny invention applied 
thereto; 

Fig. 2 is a view in end eievation of the re 
lay shown in Fig. 1; 

Fig. 3 is an enlarged section of a contact 
ey bodying 11y invention, taken substantial 
ly on the line 3-3 in Fig. I and looking 
in the direction indicated by the arrow (, 
the parts of the contact being in the open 
position cos' responding to the deemergized 
condition of the relay: 

Fig. 4 is a fragmentary section, sinilal' 
to Fig. 3, showing the parts in the closed 
position, corresponding to the energized con 
lition of the relay; 
Fig. ) iil strates in perspective the sel)- 

a rate parts of the contact disassembled: 
Fig. 6 is a pel'spective view of the appa 

'at is useti in accordance with lily invention 
to asset able and faste together the parts 
of the relay contact: 

Fig. 7 is an enlarged vertical section 
through the apparat is shown in Fig. 6; 

Fig. S is an end view of the stopper pian 
ger forming a part of the apparatus show in 

| Fig. 7: and 
Fig. 9 is a perspective view of a iother 

art of the apparatus illustrated in Fig. . 
Referring first to the general construction 

of the well known type of relay shown in 
Figs, l and 2, this relay comprises the tisual 
pair of coils 1-1, with a back strap 2, and 
pole pieces 3 fastened to a coil support 4, 
all of these parts being supported by the 
top plate 5 of the relay casing. This casing 
consists of the let: top plate 5, a base 
plate 6, and glass walls or sides , which are 
clamped between the top plate and the base 
plate by screw's S. The unnat 'e 9 of the 
relay is pivotally supportet at one edge to 
downwardly extending lugs () integral with 
the coil support 4. A number of contact 
fingers 11 are fastened to the art at 'e 9 
with interposed pieces 12 of insating ina 
terial. Each contact finger l l is provided at 
one end with resilient contact pieces 3 and 
14 which are at lated to cooperate with 
fixed back and front contacts, respectively. 
These front and hack cont:icts are in the 
form of binding posts B and F, with which 
the parts actially touching the contact 
pieces 13 and 14 are associated. The opp 
site end of each contact finger 11 is elec 
trically connected by a flexile ('on lito' is 
to a binding post. A serett to aid inst late 
fi'i in the top plate 5. 

I have shown lay invention applied pai 
ticularly to the construction of the front 
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contact or binding post F. Referring to 
Figs. 3 and 4, the front contact post F colm 
prises a stem 16, which is screw threaded for 
part of its length at one end and which has 
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 groove 
in the bottom of a block 18 of insulating ma 
terial which extends across the under side of 
the top plate 5. The stein 16 extends 
through a larger hole in the top plate 5 and 
through a bushing 20 of insulating ma 
terial. A sleeve 19 of treated silk or sinnilar 
insulating material surrounds the stem 16 
and insulates it from the metal top plate is: 
and the whole front contact post F is 
clamped in place by a nut 21. (Fig. 1), the 
post being provided with the tistial at its 22 
for attaching wires. 
The holder 17 of the contact post F has 

an axial cylindrical cavity formed therein, 
the lower end of which is counterbored O 
receive a contact member or button 23 of 
carbon, graphite, or other refractory una 
terial. This button 23 is formed with a 
lower cylindrical portion slightly less in 
diameter than the counterbore in the older' 
17, and with a smaller guiding collar, and is 
bored axially to fit freely and singly around 
a contact pin 24 of silver or other good coin 
tact material. This pin 24 has a thin cylin 
(lrical head 25 at the lower end: and in the 
lower end of the graphite button 23 is : 
cylindrical recess which is slightly deeper 
than the thickness of said head of the pin. 
The upper end of the contact pin 24 is fas 
tened to the holder 1, and between the bot 
tom of the cavity in said holder and the 
button 23 is interposed a light compression 
coil spring 26, which tends to urge the lat 
ton 23 downward to the position, shown in 
Fig. 3, where the head 25 of the pin 24 limits 
further movement, and the lower contact 
surface of the button 23 is below the contact 
surface of the head 25. 

I prefer to make the contact finger 11 of 
brass or similar good conducting material 
if the requisite stiffness, the contact piece 13 
and pin 24 of coin silver or other highly 
conductive and non-corroding material. and 
the button 23 of graphite or other refractory 
material having good conducting properties. 
One of the important features of the in 

vention is the way of fastening the contact 
pin 24 to the holder 17. The upper end of 
the pin 24 extends into an axial bore in the 
holder 17; and the upper end portion of 
said pin is reduced in diameter. So as to 
leave a shoulder which bears against th: 
bottom of the cavity in the holder 17. This 
upper end portion of said pin 24 is formed 
with gripping edges or shoulders, prefer 
ably formed by a circumferential groove 27: 
and when the pin 24 is in place this groove 
27 is aligned with a transverse hole 28 in the 

3. 

holder 17. After the parts are properly 
positioned, as hereinafter explained, solder 
29 is run in the hole 2s around the upper 
end of the pin 24, thereby securely fastening 
the pin in place. 
With the relay deemergized, the parts of the 

contact device assume the lositions shown 
in Fig. 3, the spring 26 having innoyed the 
graphite button 23, guided by the pil 24, 
to its lowermost position, where the lower 
face of the head 25 of said pin is a love tie 
lower face of the button 23. When the re 
lay is energized, and its al'mature 9 is a t 
tracted, the front contact piece 3 of the 
contact finger 11 moves u wa 'city and 
makes contact first with the graphite it on 
23. The pressure of the srir 2:5 in the 
button 23, howevei'. is made slight and less 
than the pressure which the contact inger 
exerts, so that the bul to 1 is love, lip w; 't 
until the pressure of the ' tact inger a lis 
directly upon the enlargel head 25 i t . 
contact pin 24, thus establishing a direct 
metal to metal connection from the entiae 
finger 11 to the binding post F. This -i- 
tion of the parts is shown in Fig. 4. 
When the relay is again (leenergizei. its 

ai'nature and its contact fingers are i e 
tarned to their lower position by their 
weight. During this novel ent, the iiii to 
23, being urged downward by the spiring it, 
will follow tip the down war ovelt (if 
the contact piece 13. Consequently. the et - 
tact piece 13 first leaves contact with the 
head of the pin 24, thereby separating tie 
lietal to metal contacts at le: vino is ci 
cuit completed through the graphite it 
O2 . 23; and then, when the downward follow - it 
movement of the button 23 is tries is is 
the head 25 of the pin 24 (see Fir, ; ; ), tie 
contact piece 13 finally breaks ('ota'i Yii: 
the button 23, thereby interting the e 
rent between graphite and metal. "Tits, it 
will be evident that in y inventio) ' vils : 
construction in which the initial ; ; ; ; , ; 
final breaking of the circuit takes ; ; ;- 
tween a refractory laterial in et al. 
while the circuit is establisher this: tie 
low resistance of a let: () net:} e 

It will be obse,' 'eil that the 'ins: 'tits 
(lescribed is sile and conse. 'fine 
graphite button 23 and the e i ta' in 24 
are combined into a unitary strict lie (lat. 
ed to cooperate with a single eia! "() at 
piece. The spring action, demanded to ring 
about the breaking and making e cir 
cuit between graphite and etal, is the rive 
from the spring 26. inleieidently of the 
resiliency of the contact piece 13, the rely 
dividing the duties imposed in le parts 
and satisfying the lit it::tios (; cist' - 
tion previously explained. The front to 11 
tact post F. embodying the invention, e. 
be readily appliett to any of the present 
types of rela vs. and if desired. may he al 
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plied to relays now in service. The use of 
the improved contact requires no change in 
the contact fingel's now used. Regarding 
(letails of the construction, it will be noted 
that the graphite it it on 23 is guide by the 
silver contact pin 24 with ample bearing 
surface, so that the prope' relation of the 
arts will be maintained. It is found that 

the friction between the litt on 23 and its 
guiding pin 24 is extremely slight, perhaps 
due to the lubricating qualities of the graph 
ite. There is sufficient clear'ai ce let \veen the 
button 23 and the hile to obviate any 
chance of binding or sticking. The spring 
26 is fully enclose, and protected, and like 
wise the contact iii. 24. so that corrosion 
and deterioration the arts is l'evented. 
Other meritorious features of the construc 
tion will be appreciated by those ski led in 
the art without f it iter evantion. 

It will be a vide; that he parts of the 
contact device embodying : y is vertion must 
necessarily be delicate : i: sail it : 'actical 
device. For instance. y rese; it preferred 
form of construction is titly tie-half the size 
illustrated in Figures 3 ::: 4, the approxi 
mate actual size of the : it - eit is shown in 
Fig. 5. On account of the st: size of the 
'ontact pin 24, any oria's way (if fasten 
ing this pin to the holde 7, -ich is screw 
threaded connections or illed joints, is 
impracticable. The init: it is ('onumer 
cial manufacture reveat it: ; Na (ini'ss is the 
(liameter of this in : it t is li: ): te' i' and 
alignment of the lore in the holde '... required 
for a driving fit, or neede i) position this 
in in the precise alignment tected. The 

soldered connection between the in 24 and 
the holder 17, previously descrisel, provides 
a satisfactory way of fastening the pin in 
place; but before this fastening is done. it 
is necessary to assemble and position the 
p:rts in the proper relation. To accom 
plish these ends I have devised a method of 
making the contact. One form of appa 
ratus suitable for racticing this method is 
illustrated in Figs. 6 to 9. 
This apparatus comprises a base block () 

formed with two end portions I) and F., 
leaving a space between them for receiving 
the assembled contact, its shown in Fig. . 
In the larger end ortion D is a horizontal 
recess in which is lisposed a spring-pressel 
luger 3(), on end of which extends 

through a guiling o'e in the end nortion 
D out into the space between said end por 
tions D and F., for the pose hereinafter 
explained. The other end of the hanger 
30 is guided in a plug 3 closing the end 
of said cylindrical recess. Encircling the 
lunger 30 is a compression sling 32 which 

bears at one end against said plug 3 and 
at the other end against an integral ('ollar 
33 on the plunger 30. The plunger 3) is pro 
vided with a knob or handle 34; and to 
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facilitate the withdrawal of the plunger and 
to hold it in the withdrawn position, a pin 
35 in said plunger and a cam ridge 36 on 
the plug 31 are arranged in cooperative re 
lation, in a way readily understood by those 
skilled in the art, so that turning the handle 
3-4 in one direction causes the plunger 30 
to be withdrawn and be held in that position, 
wiile a twist in the opposite direction al 
lows the plunger 30 to move to its project 
ing position under the action of the spring 
32. 

In the end portion E is a horizontal groove 
3 adapted to receive the spindle 16 of a 
contact post, so that this contact post will 
be aligned axially with the plunge' 3), as 
shown in Fig. 7. In the bottom of the base 
hock C is supported a movable stoppei' 
lunger' 3S, adapted to project into posi 

tion to cover the lower end of the hole 2S 
in the holder 7 of an assembled contact 
when the latter is in position in the appa 
ritus. This plunger 38 is preferally natie 
fall minim, or a similar material. to which 

ordinary solder will not stick; and the up 
yer end face of this plunger is formed with 

ci'oss cuts 39, (see Fig. 8) constituting vents, 
at for the purpose hereinafter explained. 
The stopper plunger 38 is guided at its lower 
end in a screw plug 40. Around this plunger 
3S is a light compression spring 41, which 
lears at one end against said plug 4(), aid 
at the other end against a collar 42 integral 
with said plunger. The tension of the spring 
41 is comparatively light, being sufficient 
to hold the upper end of the plunger 3s in 
close contact with the holder 17 of a ('in 
tact post. as shown in Fig. 7, and Will () 
lifting sail contact post out of positioli. 

Associated with the apparatus is a st' 
ing or guiding member S. shown in perst'' 
tive in Fig. 9. This member S is for itect 
with a cylindrical recess 43 adapted to re 
ceive snugly the graphite but on 23: a not in 
tegral with this mether is a this ring ()' 'il 
lar 44 of a thickness corresponding to the 
clearance between the button 23 and the 
('cite; bore in the holder 17. 

in using the apparatus described to plac 
tice my method, the spring 26 is inserted in 
the holder 17 of the contact post, then the 

it? on 23, and the in 2-4. The spacing 
lileiler S is then applied and a listed to 
the losition as illustrated in Fig. 7. With its 

in 'ollar 44 spacing the but on 23 in rol 
e relation with the holder . The asse 
bled arts are then placed in the apparat -s. 
the holding plunger 3() having been first 
withdrawn. The sten 16 of the contact list 
is supported in the groove 37, and the sac 
ing member S rests upon a shoulder 4.5 
frned on the base block C. The conta't 
lost is turned so the hole 28 in the holder 
is vertical, with its lower end covered by the 
plunger 38. When the parts are properly 
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aligned, the plunger 30 is again projected 
to hold the assembled parts of the contact 
post filmly in the proper position. 

It will be noted from Fig. 7 that the spac 
ing member S bears against the pin 24, the 
shoulder of which in turn bears against the 
bottom of the recess in the holder 17. This 
positions the pin 24 lengthwise of the con 
tact post F in the relation desired to adapt it 
for incorporation in a collaplete relay. The 
pin 24 is positioned axially in the exact rela 
tion desired by 'eason of being guided by 
the button 23, which in turn is positioned ac 
curately with regard to the holder 17 by the 
thin collar 44 on the spacing member S. It 
will be evident that the primary factor de 
termining the precise axial alignment of the 
pin 24 desired, provided the parts are other 
wise within the narrow limits readily at 
tained in ordinary manufacturing, is the 
clearance between the graphite button 23 
alnd the holder 17, such as to pei'imit the but 
ton to slide easily without any chance of 
binding. This desired relation is what is ob 
tained by the spacing member S. 
After the parts are in position, a short cy 

indrical piece of solder 46 is inserted in the 
upper end of the hole 2S in the holder 17, 
this piece of solder being long enough to 
stick out slightly when resting on the pin 24. 
The holder 17 is now heated, preferably by 
the flame of a torch or similar heating ap 
iiance. the flame being applied as indicated 

at 47 in Fig. 7. The operator watches the 
pi'ojecting uppel' end of the piece of Solder 
46 carefully, and as soon as this piece of 
solden melts and disappears, an additional 
piece of solder 48 is also dropped in, and 
the flame withdrawn. The parts are then 
allowed to cool, or are cooled artificially by 
a blast of air. if desired, and the contact post 
removed and inspected. If solder can be 
seen from the lower end of the hole 28, it is 
known that a proper joint has been made. 
The fact that solder has run past the pin 24, 
proves that this solder must have formed 
around the groove 27 in the end portion of 
this pin, and also that the solder must have 
been hot enough to make a good joint. 
The purpose of putting in the piece of sol 

der 46 into the holder 17 before heating it, is 
to provide a simple and reliable way of de 
termining when the holder 17 has been heat 
ed sufficiently to properly melt the solder. 
Obviously, overheating should be avoided. 
because it is liable to distort the parts and 
injure the spring 26. The stopper plunger 
38 prevents the solder from running out of 
the hole 28, and since this plunger is made 
of aluminum, the solder will not stick to 
it. The cross cuts 39 in the upper end face 
of the stopper plunger 38 afford vents to al 
low the heated air or gases to pass out from 
the hole 28 without interfering with the de 
sired movement of the solder. The appara 

5 

tus illustrated provides for the assembling 
of one contact post, but obviously several 
similar base blocks may be used in gangs, if 
desired. 
This application is a continuation in part 

of my prior application, Serial No. 226,708. 
filed April 4, 1918. 
Although I have particularly described 

the construction of one physical embodiment, 
of my invention, and explained the opera 
tion and principle thereof; nevertheless, 
desire to have it understood that the form 
selected is merely illustrative, but does not 
exhaust the possible physical embodiments 
of the idea of means underlying my inven 
tion. 
What claim as new and desire to secure 

by Letters Patent of the United States, is: 
1. in a relay for railway signaling, a con 

tact construction comprising, an insulated 
contact post having a cup-shaped end, a me 
tallic pin fixed to said post within its cup 
shaped end and extending axially thereof, 
said pin having an enlarged head at its outer 
end a carbon button partially enclosed with 
in the cup-shaped end of said post and sur 
rounded and guided by said pin, said button 
having a recess in its outer end to receive 
the enlarged head of said pin, this recess be 
iing deeper than the thickness of said head, 
a compression coil spring within the cup 
shaped end of said post and acting to press 
said carbon button outward to a definite po 
sition determined by the engagement of the 
head of said pin with the bottom of the re 
cess in the button, and a movable contact ?in 
ger having a flat resilient contact piece at its 
end engaging the button before and after 
engagement with the pin during movement 
of the finger toward and away from the post 
respectively, whereby electrical contact be 
tween the finger and post is broken between 
carbon and metal and is maintained between 
metal contacts. 

2. In a relay of the type described, a con 
tact arrangement comprising, an insulated 
contact post having a cylindrical recess in 
its outer end, a pin of highly conductive ma 
terial fixed to said post and extending axi 
ally thereof within said recess, a carbon but 
ton of general cylindrical shape having an 
axial bore to receive said pin, a spring with 
in said recess acting to press said button out 
ward, means limiting the outer position of 
said button to a point where its contacting 
face is beyond that of said pin, a contact fin 
ger having a resilient flat contact piece at 
its free end disposed at an acute angle to the 
axis of said button and pin, said finger be 
ing movable with respect to the post to cause 
electrical contact between said button and 
contact piece of the finger before and after 
contact between the pin and the contact 
piece as the finger is moved toward and 
away from the post, respectively, the angu 
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lar disposition of the contact piece causing 
it to slide over the contacting surfaces of 
said button and pin, whereby a rubbing en 
gagement of metal-to-metal contacts is em 
ployed for maintaining circuit connections 
while the circuit is broken by the rubbing 
engagement of luetal-to-carbon contacts. 

3. In a contact construction for relays of 
the type shown aid described a stationary 
contact post having a recess, a carbon but 
ton within said recess formed with a cil'- 
cumferential shoulder to engage the post 
a loud said 'ecess, a lanetallic pin fixed to 
said post and passing through an axial hole 
in said button, said pin having an enlarged 
head at its outer end, the hutton having a re 
cess in its outer face to receive the head of 
said pin, the cooperation of the button with 
the head of the pin limiting the outer hove 
ment of the button, means urging said but 
ton outward and a movable contact member 
engaging both the button and pin and exert 
ing a pressure sufficient to force the button 
inward and permit the making of a direct 
metal-to-metal contact between said it enabel' 
and the enlarged head of Said pill. 

4. A relay for railway signaling having, 
in combination, a movable contact finger 
carried by the armature of the relay, a fixed 
metallic pin, and a movable graphite button 
surrounding said pin and spring-pressed to 
ward said contact finger, said pin and bit 
ton being both arranged to cooperate with 
said finger, said parts co-acting to make and 
break the circuit between the contact finger 
and the graphite button and to maintain the 
circuit through the contact finger and the 
metallic pin. 

5. A relay for railway signaling having, 
in combination, a movable contact finger 
carried by the armature of the relay, and a 
contact post for cooperating with said con 
tact finger, said post complising a stem hav 
ing an axial recess therein, a movable men 
ber of conducting refractory material in 
said recess, and a metallic anember of highly 
conductory material attached to said stem, 
said movable member being yieldingly 
biased into position to make contact fil'st 
and last with said contact finger as the lat 
ter is moved toward and from the contact 
post, whereby the circuit is made and broken 
fetween a metal and a refractory material 
and is maintained between metal and metal. 

6. In a relay, the combination with a nov 
able contact finger, a contact post for co 
operating with said finger and provided 
with an axial recess, a carbon button in said 
recess movable lengthwise of the post, a 
spring enclosed in the recess and pressing 
the button outward, and a fixed metallic 
contact member of highly conductive mate 
rial coacting with said button to limit the 
outward movement thereof to a position in 
which the contact face of the button is near 
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er the contact finger than that of the metallie 
contact, whereby the contact finger engages 
the button and the metallic contact in suc 
cession as it moved to its attracted position. 

7. A graphite-metal contact for relays 
comprising a fixed metallic pin, a movable 
graphite button surrounding said pin, and 
resilient means for urging said button to a 
position where its contacting face is beyond 
the contacting face of said pin. 

S. A. graphite-metal contact for relays 
comprising a circular pin of highly conduc 
tive material, a movable graphite buf 
ton surrounding said pin and guided 
thereby, said pin and button coacting to 
limit the movement of the button to a 
position where the contact face thereof is beyond that of the pin, and a compression 
coil spring acting to urge said button to 
its projecting position, 

9. A graphite-metal contact for relays 
comprising a silver pin formed with an en 
larged head, a graphite button surrounding 
said pin and movably guided thereby, said 
button having a recess in one end face adapt 
ed to receive the head of said pin, and a 
spring yieldingly holding said button pro 
jected against the head of said pin, the con 
tacting end face of said button when pro 
jected being beyond the contact surface of 
the head of said pin. 

10. A contact post for relays comprising 
a stem and an enlarged head having an axia i 
recess therein, a metallic pin attached at one 
end to said head and extending out of the 
recess lengthwise of the post, a graphite 
button surrounding the pin and partially 
enclosed in said recess, and a compression 
coil spring in said recess tending to move 
the button outward, said button being 
limited in its outward movement to a posi 
tion where its contacting face is beyond 
the outer end face of the pin. 

11. A contact construction for relays coin 
prising a post, a metallic pin extending axi 
ally of the post and fastened thereto at one 
end, a graphite button guided by said pin, 
said pin being adapted to cooperate with 
said button and limit the movement thereof 
to a position where its contacting face is 
beyond that of the pin, and a spring acting 
to move the button outward. 

12. A contact construction for relays co 
prising a contact post, a metallic pinha V 
ing one end portion thereof roughened and 
extending into a bore in said post, said post 
having a hole therein intersecting said axial 
bore and filled with solder which embraces 
the roughened end portion of the pin and 
holds it in place, a movable graphite button 
surrounding the pin, and means for resili 
ently urging said button to a position where 
its contacting face is beyond that of the pin. 

13. A contact construction for relays in 
which a metallic contact pin is fastened at 
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one end to a contact post by solder in a hole 
in the post extending transversely of the 
axis of the pin and which embraces gri 
ping edges formed on the end portion of 
said pin. 

14. In a relay, the combination with a 
Vertically lovable contact finger, a contact 
post for cooperating with said finger and 
provided with an enlarged head having an 
axial recess therein, a button of conducting 
refractory material in said recess and yield 
ingly projected outward to a limited extent 
lengthwise of the post, and a fixed metallic 
member of highly conductive in laterial hav 
ing its contact face within the limits of the 
outer contacting face of said button, said 
contact face of said metallic member being 
in a horizontal plane above that of the bit 
ton while the button is in its projected no 
sition. 

15. In a relay. the combination with a 
Inovable contact finger having a l'esilient 
contact piece at one end, a contact post coln 
rising a stem adapted to be fastened to the 

top plate of the relay, a fixed let allic pin 
of relatively low resistance attached to said 
stem and provided with a contact face at its 
lower end, a spring, and a movable carbon 
lutton supported by said pin and normally 
positioned by said spring so as to be en 
traged first by said contact piece as the finger 
is attracted, said contact piece on the finger 
being inclined with respect to the faces of 
said sten and button so as to r ) ove' the in 
as the ?inger is attracted. 

16. A contact post for relays comprising 
a stem adapted to be attached to the to 
plate of the relay, a metallic contact neither 
attached to said stem, a carbon button lov 
able lengthwise of the stem and having its 
outward movement limited by said metallic 
Inenber so as to have its contact face beyond 
that of the metallie member, and a spring 
acting to press said button outward. 

17. A contact post for relays comprising 
a stem adapted to be attached to the tol) 
plate of the relay and provided at one end 
with an enlarged head having a recess there 
in, a carbon button in said recess notable 
lengthwise of the stem, a metallic contact 
member secured to said stem and adapted 
to init the outward movement of the car 
bon button and position it with its contact 
face beyond that of the metallic member, 
and a spring enclosed in said recess for press 
jing said button outward. 

18. A contact post for relay's comprising 
a sten adapted to be attached to the top 
plate of the relay, a carbon button carried 
by said step and movable lengthwise there 
of a metallic contact member fastened to 
said sten and having a contacting part 
within the limits of the outer contact face 
of said button, said button having a recess 
in its contact face to receive said contacting 
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part of the metallic member, and a spring 
for pressing said button outward. 

19. A contact lost for relay's comprising 
a site a sing : in axial recess therein, a 
'arbon button in said recess. and ( \able 
length wise () i? the stein, said utton having 
an axial hole lengthwise the 'eof. a spring 
enclosed in the recess and acting to press 
said litton of Will', a retallic nei)le of 
highly conductive material attached to said 
fen, said et allic helper pissing through 
the lore in said utton whereiy said but on 
and metallic enter : 'e dissed with their 
contact faces time within the inits (if the 
other. and leans wherely the out ward 
lovenent of the littin is linited st) as t ( ) 
position its contact face normally oil site 
if that of the et lie (e. 

20. A contact it ist for rel: vs couprising 
a stem having an enlarged head with : 
lownwardly eening axial recess the rein, a 
('arlon bitton in said recess and biased to 
in \'e (twinward lengthwise of the stel to a 
redeterine rojected position, and a ne 

tallic heller of highly conductive in: - 
terial attached to saic head with its cont; ('t 
face within the limits of and above the ('in 
tact face of the litton in its lower project et 
position. 

21. W. 
; ste screw thre: led for part of its length 
at one end and having an enlarged head at 
its other end: said enlarged head havii r a 
cylindrical cavity for led the rein which is: 
(') inter-lo'et at one enti : a conductive . 
ton of refractory laterial adapted to loose 
ly it in the conterbore of said cavity, s: it 
utt havir a hole ; sing the et l'ort 
which is (interce at (i.e. ent: : net: - 
lic spindle of Irelatively low l'esistance ex 
tending through s: it recess and rigidly so 
cired to said sten, said spindle having : 
shank adapted to pass through the hole 
in sail it (, ald also having an enlarged 
head at one end adapted to fit loosely in the 
counterloore in sail litton and it loosely 
hold said hitton in position. the thickness 
of the head of said spindle being less than 
the depth of the counterloore in said litton: 
and a spring, housed in said cavity and 
adapted to spring press said button out 
Ward in one direction, the live ent of 
said button being linitel V the inder side 
of the head of said spindle. 

22. In a relay, the '(); bination with a 
innovable contact finger having a resilion 
contact piece at its ofter end. of a station 
alry contact lost cooperating there with a ! 
comprising a fixed net allic member of high 
ly conductive material, a novable ember 
of conducting refractory laterial, and a 
spring, said movable ember being normal 
ly projected by the spring into position 
where its face is nearer said contact piece 
than the metallic member, the tension of 

contact post for 'eias's, comprising ! 
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said spring being less than that of the con 
tact piece, whereby the contact piece makes 
contact successively with the refractory 
member and the metallic member. 

23. The method of making graphite-metal 
contacts for relays of the type shown and 
described in which a small contact pin is 
fastened at one end to a contact post and a 
graphite button is guided by Said pin and 
partially embraced by parts of the post, said 
method consisting in positioning the pin in 
proper relation to the contact post by hold 
ing the button in alignment with the adja 
cent parts of the post embracing it with an 
intervening space for clearance, and then 
fastening the pin to the post in the position 
thus established. 

24. The method of making graphite-metal 
contacts for relays of the type shown and 
described, in wilhch a small pin with a 
roughened end portion fits loosely in a bore 
in a post intersected by a transverse hole in 
said post, said lethod consisting in assem 
bling and holding the pin in the proper 
relation to the post, heating the post, and 
then running solder into the transverse hole 
around the roughened end portion of said 
pin. 

25. The method of making graphite-metal 
contacts for relays of the type shown and 
described, in which a small pin with a 
roughened end portion fits loosely in a lore 
in a post intersected by a transverse hole in 
said post, said method consisting in assen 
bling and holding the pin in proper relation 
to the post, inserting a piece of solder into 
one end of the transverse hole with part of 
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the solder sticking out in sight, and then 
heating the post until the solder melts and disappears. 

26. The Dethod of making graphite-metal 
contacts for relays of the type shown and 
described, in which a small pin with a 
roughened end portion fits loosely in a bore 
in the post intersected by a transverse hole 
in said post, said method consisting in as 
sembling and holding the pin in proper rela 
tion to the post, covering one end of the 
transverse hole in the post with a vented 
stopper, and then running solder into the 
other end of said transverse hole around the 
roughened end portion of said pin. 

27. A contact construction for relays con 
prising, a stationary metallic contact, a mov 
able contact member of refractory material 
having a recess therein to receive the con 
tacting polition of said metallic member, and 
a movable finger for engaging said luetallic 
contact and said refractory member, the con 
tact between said finger and metallic men 
ber being broken in a substantially closed 
chamber formed by the recess in said men 
ber of refractory material. 

2S. Contact construction for relays, con 
prising a stationary metallic contact, a mov 
able finger arranged to engage said contact. 
and a movable conducting refractory men 
ber partially enclosing said stationary con 
tact and co-operating with the finger to for in 
a closed chamber around the contacting por. 
tions of said finger and stationary contact 
when contact between the latter is broken. 

FRANK L. DODGSON. 
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