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UNITED STATES PATENT OFFICE.

FRANK L. DODGSON, OF ROCHESTER, NEW YORK, ASSIGNOR TO GENERAL RAILWAY
SIGNAL COMPANY, OF GATES. NEW YORK, A CORPORATION OF NEW YORK.

RELAY CONTACT AND METHOD OF MAKING THE SAME.

Application filed January 13, 1918. Serial No. 270,970.

7o all whom it may concern:

Be it known that I, Fraxx 1. DopesoN, a
citizen of the United States, and resident of
the city of Rochester, in the county of Mon-
roe and State of New York, have invented
a new and useful Relay Contact and Method
of Making the Snne, of which the following
is a specification.

This invention relates to an improved
construction of u contact for relays used in
railway signaling systems, and to a method
of making such an nuproved contact.

It is important to have low resistance be-
tween the contacts of relays used in railway
signaling systems, especially contacts in mo-
tor circuits where the resistance of the con-
tact, if high, constitutes a large proportion
of the total resistance. 1t has been proposed
to obtain snch low contact vesistance by emni-
ploying metal to metal contacts, but such
contacts are ohjectionable becanse the arcing
or sparking, generally oceurring upon sep-
aration of the contacts, causes the contact
surfaces to become pitted or roughened,
thus inereasing the contact resistance and
necessitating frequent rencewal.  Moreover,
the interruption of current often draws an
ave across the relay contacts as they separate,
sufficient in some instances to canse the metal
to metal contacts to actually fuse to-
gether—something which cannot be toler-
ated in railway signaling systems, beeause
safety requires actual separation of contacts
at the proper time.  The metal to metal con-
{aets in railway signaling relays are specially
susceptible to such fusing 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 featnres of metal to
metal contacts has led to the use of carbon,
graphite, or some similar vefractory ma-
terial for one or both of the contacts.
Graphite to metal contacts, however, have
the disadvantages that the contact vesistance
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 uctual
making and breaking of the civenit 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

metal contact. Such a construction gives the
desired low resistance for conduacting the
carrent, and at the same time provides for
the satisfactory making and breaking of the
circuit.

I am aware that it has been heretofore
snggested to make and break cireuits be-
tween carbon to metal contacts, as in the
well known civenit breaker: but the appli-
cation of this idea to the delicate relays
used in railway signaling, presents a nuin-
ber of diffienit problems, which it is the pur-
pose of my iuvention to solve. The con-
tacting part= in a relay must be light, be-
cause of the small mmount of energy avail-
able for operating them. For example, in
the relay in which I am familiar the operat-
ing force for each pair of contacts is only
about one ounce. Yet, the contacts must
have a substantial and rugged construction
sufficient to withstand long service under
wide variations of temperature and atmos-
pheric conditions.

Also, the requisite operating character-
istics of railway signaling relays, together
with the small size of parts and the small
anount of operating force available, in-
poses certain limitations upon the construc-
tion not found in other cirenit controlling
devices. In a relay contact, one member
should bLe resilient so as to make a good firin
contact with the other member, and also
to cause a scraping or abrasion of the con-
tact surface of said other member as the con-
tact members arve brought together. 1t i
likewise important to have a spring action
at the contact members of a relay so as to
provide an initial pressure, when the vefay is
energized, tending to force the armature
away, or in other words, as<ist in the drop-
away of the armature, The simnll amount of
operating force available, (for example, only
one ounce per pair of contacts), requires
that the resiliency or spring action for ac-
complishing these two functions should be
combined and derived from the same mem-
ber. This is accomplished in the relays with
which T am famihiar, by making one con-
tact member resilient and shaping it such
that it rubs acvoss the contact face of the
other countact member during the closing
movement, the resilieney of this same mem-
ber affording the desired spring wetion both
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for kicking off the armature when the relay
is deenergized and for making good con-
tact. When an attempt is made to incor-
porate with such a contact construction the
{unctions of making and breaking the cii-
cuit between graphite and metal, while
maintaining the circuit between metal and
wetal, 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
{he other hand, upon deenergization of the
velay, the contacting between graphite and
metal must follow up and succeed the break-
ing of the contact between metal and metal.
11 1t is attempted to obtain this latter spring
action from the resilient contact member, it
is found that the duty imposed is (oo great
for satisfactory and reliable operation,
I'hese limitations impose conditions upon the
construction of a contact suitable for re-
lays used in railway signaling whiclr are not
found in ordinary cireuit breakers and simi-
lar devices.

Also, the requirements of performance of
relays, especially in the breaking of civeuits,
wre also extremely exacting. ‘The parts
should be constructed so there is no chauce
of binding or sticking, since safety reguires
the separation of contacts at the proper time,
even though the force tending to produce
separation is very small. Furthermore, any
construction meeting these requirements
should also be one which can be made by
ordinary manufacturing methods by average
skilled labor.

One of the principal objects of this in-
vention, is to provide a relay contact having
these essential and desirable characteristics,
which is simple, practical, 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 determined, it is found
that the making of its delicate parts, and the
assembly and fastening together of these
pavts in the relation required, together with
proper clearances for satisfactory operation,
presents a number of diffieuilt problems; and
o further object of my invention is to devise
« method of making a velay contuct of the
chimracter deseribed which can be practiced
clficiently by uverage skilled labor, and
which can be used commercially to produce
« relay contact having the desired features
of construction and operation,

Other objects and advantages of my in-
veption  will appear the description
progresses; and the novel features of the
fnvention will be pointed out in the append-
ed claims.

In descriting the invention in detail, vei-
erence will be made to the accompanying
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drawing, in which is illustrated a preferred
physical cuibodiment of the invention, in
which like reference characters refer to cor-
responding parts in the several views, and
in which:

Fig. 1 is w view in side elevation of a re-
lay of well known constraction, showing a
contact embodying my invention applied
thereto;

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

Fig. 8 18 an enlavged section of a contact
ermbodying miy invention, taken substantial-
Iy on the line 3—3 in Fig. 1 and looking
in the divection ndicated by the arrow «,
the parts ol the contact being in the open
position coyvesponding to the deenergized
condition of the relay:

Fig. 4 12 a fragmentary section, similar
to Fig. o, showing the parts in the closed
position, corresponding to the energized con-
dition of the relay;

Trig. & illustrates in perspective the sep-
arate parts of the contact disassembled;

Fig. 6 is a perspective view of the appa-
ratus used in accordance with my invention
to asseinble and fasten together the parts
of the relay contact:

Fig. 7 1s an enlarged vertical section
through the apparatus shown in Fig. 6;

Fig. 8 1s an end view of the stopper pian-
ger toyming a part of the apparatus shown
n Hig. 7; and

g, 9 ig a perspeciive view of another
part of the apparatos Hlustrated in Fig. 7.

Referring first to the general construction
of the well known type of relay shown in
Fies. 1 and 2, this relay comprises the usual
pair of coils 1--1, with a baclk strap 2, and
pole pieces 3 {astened 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 metal top plate 5, a base
plate 6, and glass walls ov sides 7, shich are
clamped between the top plate and the base
plate by screws 8. The armature 9 of the
relay is pivotally supported at one edge to
downwardly extending lugs 10 integral with
the coil support 4. A mwuber of contact
fingers 11 are fastened to the armatuve Y
with interposed pieces 12 of insulating ma-
terial. Each contact finger 11 1s provided af
one end with resilient contact picces 13 and
14 which are adapted to cooperate with
fixed back and front contacts. respectively.
These front and back contucts are in the
form of binding posts B and K. with which
the parts actually touching the contact
pieces 13 and 14 are associated. The oppo-
site end of each contact finger 11 13 elec-
trically connected by a flexilile conductor 15
to a binding post A secured to and insulated
from the top plate 5.

I have shown my invention applied par-
ticularly to the construction of the frout

80

90

95

100

10:

120

125

139



10

15

20

30

&

40

45

50

[y

1,520,616

contact or binding post F. Referring to
Figs. 8 and 4, the front contact post F com-
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 1R of insu]ating ma-
terial which extends across the under side of
the top plate 5. The stemn 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 similar
insulating material survounds the stem 16
and insulates it from the metal top plate 5:
and the whole front contact post T is
clamped in plaee by a nut 21, (Fig. 1), the
post being provided with the usual nuts 22
for attaching wires.

The holder 17 of the contact post F has
an axial cylindrical cavity formed therein.
the lower end of which s counterbored to
receive a contact member or button 23 of
carbon, graphite, or other refractory ma-
terial. This button 23 is formed with a
lower cylindrical portion slightly less in
diameter than the counterbore in the holder
17, and with a smaller guiding collar, and is
hored axially to fit freely and quun]\ around
a contact pin 24 of silver or other good con-

{act material. This pin 24 has o thin evlin-

drieal head 25 at the lower end: and in the
lower end of the graphite button 23 is
cvlindrical recess which is slightly deener
than the thickness of said head of the pin.
The upper end of the contact pin 24 is fas-
tened to the holder 17, and between the hot-
tom of the cavity in said holder and the
hutton 23 is interposed a light compression
coil spring 26, which tends to urge the but-
ton 23 downward to the p0s1t10n shown in
Fig. 8, 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.

T prefer to make the contact finger 11 of
brass or similar good conducting “material
of the requisite stlffnesq 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 refractor v
material having good conducting propertics.

One of the 1mp0rtam features of the in-
vention is the way of fastening the contuct
pin 24 to the holder 17. The upper end of
the pin 24 extends into an axial bore in the
liolder 17; and the upper end portion of

said pin is reduced in diameter. o as to
leave a shoulder which bears against the

hottom 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 elr cumtmentml groove 27

:1ncf when the pin 24 is in place this groove
27 is aligned with a transverse hole 28 in the

13

holder 17. After the parts are properly
positioned, as hereinafter explained, solder
29 is run in the hole 28 around the upper
end of the pin 24, thereby securely fastening
the pin in pldce

With the relay deenergized,the parts of the
contact device assume the nositions shown
in Fig. 3, the spring 26 having inoved the
graphite button 23, guided by the pin 24,
to its lowermost position, where the lower
face of the head 25 of said pin is above the
lower face of the butten 23. When the re-

lay is energized, and its armature 9 iz at-
tracted, the front contact piece 13 of the
contact finger 11 moves upwardiy and

makes contact first with the graphite huiton
23. The pressure of the spring 24 o the
button 23, however. is made slight and Joss
than the pressure which the contact fincer
exerts, so that the bution ix nioved upward
until the pressure of the condact finger ,'xIL
directly upon the enlavged head 25 of the
contact pin 24, thus establishing a direct
nietal to metal connection frem the contact
finger 11 to the binding post F. This posi-
tion of the parts is shown in Fig. 4.

When the relay is again deenergized, its
armature and its contact fingers are re-
turned to their lower poaitim\ by their
weighi‘ During this movement. the Lute
23, being urged downward by the spring 26,
will follow up the downward movement of
the contact piece 13, Conseguentiv. the con-
tact pilece 13 fivst leaves contact with
head of the pin 24, thereby sepurating tis
metal to metal contacts hut leaving ihe cir-
cuit completed throngh the graphite bution
235 and then, when the downward follow-up

button 23 s arresied Ly

ﬁlw

movement of the 23
the head 25 of the pin 24 (\( e o
contact pleoe 13 finally breaks cont
the button 23, thereby interrupting the cur
rent between graphite and metal. 'l‘u IS zt'
will be evident that my invention provides o
construction in which the initial siakiz l'n'
final breaking of the ecirceuit takes p
tween a refr: wtory material and a ‘wui
while the circuit is established throuwed
low resistance of a wetal {o meta!
It will be observed that the construetion
described  is simple nd compuaet. The
graphite button 2) md he contact pin 24
are combined into a uuit: ny sCructire adapt-
ed to cooperate with w sinele mefal contaet
piece. The spring action, demanded to bring
about the breaking and muking of the cir-
cuit between graphite and metall is derived
from the spring 20, independentiv of the
resiliency of the contact 3. therehy

plece 13,
dividing the duties imposed upon the pavts
and satistving the Hmitations of construe-
tion previously explained. The front con-
tact post ' embodyving the inveniion, ean
be readily applied to wnv of the present
types of relavs, and if desired. may be ap-
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plied to relays now in service. The use of
the improved contact requires no change in
the contact fingers now used. Regarding
details of the construction. it wi 11 be notea
that the graphite hutton 23 is guided by the
stlver contact pin 24 with ‘unple Learing
surface, so that the proper relation of the
parts will be maintained. It is found that
the friction between the button 23 and its
guiding pin 24 is extremely slight, perhaps
due to the lubricating qualities of the gvs q)h—
ite. There is sufficient clearavee between (he
button 23 znd the helder 7 to obviate any
chance of binding or sticking. The spring
26 1s fully enclosed and q)mm ted. and like-
wise the contact pin 24, so that corrosion
and deterioration of the parts i~ prevented.
Other meritorious features of the construe-
tion will be appreciated by those skilled
the art without further explanation.

It will be evident that the parts of the
contact device embodying my 1nwmi<m must
necossarily be delicare anid sinndlin g practical
device. Tor instance. iy present ;m‘zewml
form of construction ix ondv one-half the size
Mustrated in Figures 3 sl 4 the approxi-
mate actual size of the purts Hielng shown in
Fig. 5. On aceomnt of ihe contl zize of the
contact pin 24, any ordinary way of fasten-
ing this pin to the holder 17 SOTEIT-
threaded connections or pinned joints, 13
impracticable. The Hmifations of commer-
cial manutacture prevent {he exsetness in the
diameter of this pin and the dinmeter and
alignment of the bore in the holder. required
for a driving fit, or needel to position this
pin in the precize alignment wecded. The
soldered connection between the pin 24 and
tlie holder 17, previcusly describ M provides
a satisfactory way of fastening the pin in
place: but before this fastening i~ done. it
Is necessary (o assemble and position the
parts in the proper relation. To accom-
plish these ends T have devised a method of
making the contact. One form of appa-
ratus guitable for practicing this method is
iNustrated in Figs. 6 to 9.

This apparatus comprises a base hlock €
formed with two end portions D and T,
leaving a space between them for recelving
the assembled contact. vy shown in Fig, 7.
I'n the Jarger end portion 1) is a orizontal
recess in which is disposed o spring-presse:d
planger 30, one end of which extends
through a guiding bove in the end portion
D out into the space hetween said end por-
tions D and E., for the puirpose hereinafter
explained.  The other end of the plunger
30 is guided in a plug 31 closing the end
of said eylindrical recess. Fneireling the
plunger 30 is a compression sprine 32 which
bears at one end againgt =aid plug 31 and
at the other end against an iutepral collar
33 on the plunger 30. The plunger 30 is pro-
vided with a knob or handle 34; and to

neh aw
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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 rldge 36 on
the plug 31 ave arranged in cooperative re-
lation, in a way I’delly understood by those
smllod in the art, so that turning the handle

54 in one direction causes the plunger 30
to he withdrawn and be held in that position,
while a twist in the opposite direction al-
lows the plunger 30 to move {o its projeci-

ing position under the action of the spring

32,

In the end portion E is a horizontal groove
37 adapted to receive the spindle 16 of a
contact post, so that this contact post will
be aligned axially with the plunger 30, as
shown in Fig. 7. In the bottom of the base
block € is supported a movable stopper
plunger 38, adapted to project into posi-
tion to cover the lower end of the hole 28
in the holder 17 of an assembled contact
when the latter is in position in the appa-

ratus. This plunger 38 is pleferublv made

of aluminum, or a similar material, to which
unhlurv solder will not stick; and the up—
per end face of this plunger is formed with
cross cuts 39, (see Fig. 8) constituting vents,
all for the purpose hereinafter explained.
The stopper plunger 38 is guided at its lower
end in a serew plug 40, Avound this plunger
35 1y a light compression spring 4{. which
hears at one end against sald plug 40, and
at the other end ﬂoambt a collar 42 inteeral
with said plunger. “The tension of the spring
41 is comparatively light, being sufticient
to hold the upper end of the plunger 3% in
close contact with the holder 17 of a con-
tuct post, as shown in Kig. 7. and without
lifting said contact post out of position.

Associated with the apparatus is a spae
ing or guiding member 8, shown in perspoec-
tive in Fig. 9. This member S is formed
with a cylindrieal recess 43 adapted to re-
ceive snugly the graphite button 23 and -
tegral with this member is a thin ring or eol-
lar +4+ of a thickness corvesponding to the
clearance between the Dbutton 23 and the
connterbore in the holder 17.

In using the apparatus described to prac-
tice my method, the spring 26 is inserted in
the holder 17 of the contact post. then the
bButton 23, and the pin 24 The spacing
member S is then applied and J(]"Hk(u{ to
the position as illustrated in Fig. 7. with its
thin collar 44 spa(‘mn the bution 23 in prop-
er relation with the holder 17, The assew-
bled parts are then placed in the apparatus.
the holding plunger 30 having been first
withdrawn., The stemi 16 of the contact post
is supported in the groove 37, and the spac-
ing member S rvests upon a shoulder 45
formed on the base block C. The contact
post 1 turned go the hole 28 in the holder 17
12 vertieal, 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 firmly in the proper position.

It will be noted from Fig. 7 that the spac-
inst 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 velation desired to adapt it
for incorporation in a complete relay. The
pin 24 is positioned axially in the exact rela-
tion desived by reason of being guided by
the button 28, 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-
wige within the narrow limits readily at-

tained in ordinary manufacturing, is the

clearance between the graphite button 23
and the holder 17, such as to perinit the but-
ton to slide easily without any chance of
binding. This desived velation is what is ob-
tained by the spacing member 5.

After the parts are in position, a short cy-
lindrical piece of solder 46 is inserted in the
upper end of the hole 28 in the holder 17,
this piece of solder being long enough to
stick cut slightly when resting on the pin 24.
The helder 17 1g now heated, preferably by
the flame of a torch or similar heating ap-
piiance, the flame being applied as indicated
at 47 in Fig. 7. The operator watches the
projecting upper end of the piece of solder
46 cavefully, and as soon as this piece of
solder 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, 1t 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 1nto 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 suffictently 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-

S

tus illustrated provides for the assembling
of one conteet post, but obviously several
similar hase hlocks 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 T have particularly deseribed
the construction of one physical embodiment
of my invention, and explained the opera-
tion and prineciple thereof; nevertheless, 1
desire to have it understood that the form
selected i merely illustrative, but does not
exhaust the possible physical embodiments
of the ides of means underlying my inven-
tion.

What T claim as new and desirve to secuie
by Letters Patent of the United States, is:

L 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-
ing 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 fin-
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 velay 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 bevond 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 aund
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 ot
said button and pin, whereby a rubbing en-
gagement of metal-to-metal contacts is em-
ployed for maintaining cireuit connections
while the circuit is broken by the rubbing
engagement of retal-to-carbon contacts.

3. In a contact construction for relays of
the type shown and deseribed. a stationary
contact post having a vecess, o carbon but-
ton within said recess formed with a cir-
cumferential shoulder to engage the post
around sald recess, o metallic pm fixed to
said post and passing through an axial hole
in said button, said pin having an enlarged
head at its outer end, the button having a re-
cess in its outer face to receive the head of
eaid pin, the cooperation of the button with
the head of the pin limiting the outer move-
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 direet
metal-to-metal contact between said member
and the enlarged head of said pin.

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 econtact finger, said pin and but-
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 bv the armature of the relay, and a
contact post for cooperating with said con-
tact finger, said post comprising a stem hav-
ing an axial recess therein, a movable mem-
ber of conducting rvefractory material in
said recess, and a metallic member of highly
conductory material attached to said steni,
said movable member being vieldingly
biased into position to make contact first
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
hetween a metal and a refractery material
and is maintained between metal and metal,

6. In a relay, the combination with a mov-
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 ocutward, 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 metallic
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.

8. A graphite-metal contact for relays
comprising a circular pin of highly conduc-
tive material, a movable graphite but-
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
1s beyond that of the pin, and a compression
coll spring acting to urge said button to
its projecting position.

9. A graphite-mefal contact for relays
comprising a silver pin formed with an en-
Jarged 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 axini
recess therein, a metallic pin attached at one
end to said head and extending ont of the
vecess 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 butfon 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 com-
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 comtact construction for relays conm-
prising a contact post, a metallic pin hav-
ing one end portion thereof roughened and
extending into a hove 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
swrrounding the pin, and means for resili-
ently urging said button to a position where
its contacting face is beyond that of the pin.
< 18. 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 grip-
ping edges formed on the end portion of
said pin.

14. In a relay, the combination with a
vertically movable 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
vefractory material in said vecess and yield-
ingly projected outward to a limited extent
lengthwise of the post, and a fixed metallic
member of highly conductive material hav-
ing its contact face within the limits of the
outer contacting face of said button. said
contact face of said metallic member heing
in a horizontal plane above that of the but-
ton while the button 1s in its projected po-
sition.

14. In a relay. the combination with a
movable contact finger having a resilient
contact piece at one end, a contact post comn-
prising a stem adapted to he fastened to the
top plate of the relay, a fixed metallic pin
of relatively low resistance attached to said
stem and provided with a contact face at its
Jower end, a spring. and a movable carbon
button supported by said pin and normally
positioned by said spring so as to be en-
eaged first by said contact piece as the finger
1= attracted. said contact piece on the finger
being inclined with respect to the faces of
said stem and button so ag to rub over them
as the finger is aftracted.

16. A contact post for relays comprising
a stem adapted to he attached to the top
late of the relay. a metallic contact member
attached to said stem. a earbon button mov-
able lengthwize of the stem and having its
outward novement limited by said metallic
member so as to have its contact face beyond
that of the metallic 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 top
plate of the relay and provided at one end
with an enlavged head having a recess there-
in, a carbon button in said recess movable
Jengthwise of the stem. a metallic contact
member secured to said stem and adapted
to Timit the outward movement of the car-
hon button and position it with its contact
face bevond that of the metallic member.
and a spring enclosed in said recess for press-
ing said button outward.

18, A contact post for relays comprising
a1 stem adapted to be attached to the top
plate of the relay, a carbon button carried
by said stem and movable lengthwise there-
of. @ metallic contact member fastened to
said stem 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 hutton outward.
19, A contact post for relays comprising

a »lewmr having an axial recess therein, n

arbon butten in sald rvecess. and movable
lengthwise of the stem. said button having
an axial bore lenothwise thereof. a spring
enclosed in the recess and acting to press
said button outward. a metallic member of
highly conduetive material attached to said
sten. said metallic member passing through
the hore in said button wherehy said button
and metallic member are disposed with their
contact faces one within the Limits of the
other. and means whereby the outward
movement of the button s linted so as to
position its contact face normally ontside
of that of the metallic member.

20. A contaet post for relavs comprising
a stem having an enlarged head with o
downwardly epening axial recess therein, a
carbon button in «aid vecess and biased to
move downward lengthwise of the stem to
predetermined projected position. and @ me-
tallic member of highly conductive ma-
terial attuched to said head with its contact
face within the Jimits of and above the con-
tact face of the button in its lower projected
position.

21, A contaet post for reilavs, comprising
a4 stem serew threaded {or part of its Tengih
at one end and having an enlirged head o
it< other end: said enlarged head haviuer a
evlindrical eavity formed therein which i
counter-bored at one end: a conduetive but
ton of refractory material adapted to lToose-
Iv it in (he connterbore of said eavity, =aid
buttan having a hole passing therethrongh
whiceh is counterbored at one end: o metal-
lic «pindle of relatively Tow vesistance ex-
fending through wnid yecess and rigidly <e-
cured to said stem, said spindle having o
shank adapted to pass through the hole
in said hutton and also having an enlarged
head at one end adapted to fit loosely in the
counterbore in said button and to loosely
hold said button in pesition. the thickness
of the head of =aid spindle being less than
the depth of the counterbore in said hutton:
and a spring. housed in said eavity and
adapted to spring press said button ont-
ward in one direetion, the movement of
said button being Tmited by the wnder side
of the head of suid spindle.

22, In a relay. the combination with =«
movable contact finger having a resilieni
contact piece af it= onter end. of a station-
ary contact post cooperating therewith and
comprising a fixed metallic member of high-
Iy conduetive material. a movable member
of conducting refractory material, and a
spring, said movable member being normal-
ly projected by the spring into position
where its face is nearer said contact piece
than the metallic member, the fension of
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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 relavs of the type shown and
described, in wiheh a small pin with =2
roughened end portion fits loosely in a bore
in a post intersected by a transverse hole in
sald post, said method 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 ronghened 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 bore
in a post intersected by a transverse hole in
said post, sald method consisting in assem-
bling and holding the pin in proper relation
to the post, inserling 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 method of making graphite-metal
contacts for relays of the tvpe shown and
described, in which a small pin with =«
roughened end portion fits loosely in a bore
in the post intersected by a transverse hole
m 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 1 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 relavs com-
prising, a stationary metallic contact, a mov-
able contact member of refractory material
having a recess therein to receive the con-
tacting portion of said metallic imember, and
a movable finger for engaging said metallic
contact and said refractory member, the con-
tact between said finger and metallic niem-
ber being broken in a substantially closed
chamber formed by the recess in said mem-
ber of refractory material.

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

FRANK L. DODGSONX.
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