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My invention relates to electrical relays, and particu 
larly to a contact structure for an electrical relay. 
In certain forms of prior art relays, the contact struc 

ture comprises a stack of spring contact fingers and a 
contact actuator operated by or forming a part of the 
relay armature. The stacks of contact fingers normally 
comprise a plurality of contact fingers separated by con 
tact spacers of insulating material, the contact stacks 
being secured by two or more Screws to the relay frame. 
In Such arrangements of the contact stacks, the contact 
fingers must be secured against misalignment and this 
requires the use of complex structures requiring several 
screws or bolts to provide the necessary clamping and 
securing action for the contact fingers. The structures of 
the contact stacks of prior art relays are such that any 
change in the type of contacts provided for the relay, or 
any change in the number of contact combinations, re 
quires the substitution of entirely new contact stacks to 
provide the type or combination of contacts desired. To 
make the necessary changes in the contact stacks also 
requires a major change in the contact actuator provided 
for the relay contacts. In prior art relays, the contact 
actuators are for the most part designed for a particular 
stack of contacts, such contact actuators tending to create 
friction in their engagement with the contact fingers, 
thereby decreasing to a great extent the sensitivity and 
reliability of the calibration of the particular relay. The 
problem created by the contact actuator friction in prior 
art relays is further increased in the development and 
construction of accurate miniature relays. 

It is therefore an object of my present invention to 
provide a relay contact structure of extremely compact 
design which may be readily assembled and disassembled 
and wherein any type or combination of contact fingers 
may be readily provided by the simple expedient of 
mounting such contact fingers in the stacks and adding 
to the contact actuator of the relay the necessary engag 
ing elements for actuating the contact fingers. 

Another object of my invention is to provide a contact 
actuator for relay contacts having rolling contact surfaces 
for the elimination of friction between the contact fingers ; : 
of the relay and the actuator and the elimination of fric 
tion in the contact actuator linkage. 

According to my invention, the contact structure pro 
vided for a relay includes nested contact spacers of insu 
lating material, each of the spacers being provided with a 
suitable groove for receiving horizontally spaced contact 
fingers. Each of the spacers is formed with a dependent 
rib which is received within the groove of a lower 
spacer. A single bolt suitably insulated either by way of 
a sleeve of insulating material or by way of bosses and 
counterbores provided on the spacers, is used to hold the 
stacked contact fingers in alignment, the nested arrange 
ment of the spacers locking the contact fingers in align 
ment. The contact actuator provided by me for the 
stacked coitact fingers includes rollers of insulating mate 
rial, each roller being formed with a pair of spaced open 
ings and a pair of spaced pins extending diametrically 
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opposite the openings. The arrangement of the rollers is 
Such that the pins of one roler pass freely through suit 
able openings in a bank of spaced contact fingers and are 
received with clearance in the spaced openings of the 
next roller. The contact fingers provided are preset or 
tensioned to engage and hoid the rollers together, the 
cumulative force of the contact fingers being used to 
restore the actuating armature of the relay to its initial 
position upon deemergization of the operating windings 
of the relay. The contact spring force for restoring the 
armature to its deemergized position permits operation of 
the relay in any position. In another form of my inven 
tion, a relay having a single tier of contacts is provided 
with an articulated contact actuator comprising a plurality 
of spherical members, each member being formed with 
an opening and a pin extending diametrically opposite 
the opening. 

Other objects and characteristic features of my inven 
tion will become apparent as the description continues. 

i shall describe several forms of a relay embodying 
my invention, and shall then point out the novel features 
thereof in claims. 

in the accompanying drawings, wherein similar refer 
ence characters refer to similar parts in each of the 
several views, 

Fig. 1 is an end elevational view of a relay embodying 
my invention. 

Fig. 2 is a side elevational view of the relay embodying 
my invention, portions thereof being shown in cross 
section. 

Fig. 3 is a front end view of the relay illustrated in 
Figs. 1 and 2. 

Fig. 4 is a sectional view taken along the line IV-IV 
of Fig. 2. 

Fig. 5 is a top plan view of the armature assembly of 
the relay and the mounting of the armature on a hinge 
block. 

Fig. 6 is an isometric view of a roller forming a part 
of the contact actuating mechanism of the relay, a portion 
of the roller being broken away for illustrating to better 
advantage the details of its construction. 

Fig. 7 is a side elevational view of a relay contact 
structure embodying my invention, a portion thereof 
being shown in cross section. 

Fig. 8 is a side elevational view of another relay con 
tact structure embodying my invention. 

Fig. 9 is a fragmentary sectional view taken along the 
line IX-X of Fig. 7, while 

Fig. 10 is an isometric view of a ball type contact 
structure for a relay, portions thereof being broken away 
to illustrate the construction thereof to better advantage. 

Referring now in detail to Figs. 1 to 6 of the drawings, 
the reference numeral designates a relay embodying one 
form of my invention. The relay comprises a mag 
netizable, L-shaped frame member 2 formed with a ver 
tical arm 3 and a horizontal arm 4. The vertical and 
horizontal arms 3 and 4 of the relay are provided with 
threaded openings 3a and 4a, respectively, for mounting 
the relay 3 to a panel or suitable support (not shown). 
Secured to the vertical arm 3 of the magnetizable frame 
member, as by a magnetizable bolt 5, is an operating coil 
Structure 6 comprising a magnetizable core i and a wind 
ing 8, the core 7 terminating at its free end in a poie 
face 7a. The ends of the operating winding 3 are secured 
to terminal prongs 8a to which circuit connections are 
made in the usual manner. 

Secured to the top surface of the horizontal arm 3 of 
the L-shaped frame member, as by bolts 9 and 38, are 
a plurality of nested contact spacers ; and 12, a hinge 
block i3 and a U-shaped yoke member 4; the spaccrs, 
block and yoke member being made of suitable insulating 
material. The contact spacers 11 and 2 are formed with 
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longitudinal grooves or slots alia and 2a, respectively, on 
their top surfaces while the bottom surfaces of the spacers 

are formed with depending sections or ribs 11b 
which nest within the grooves Elia and 2a of the contact 
spacers when the spacers are stacked as illustrated. The 
bottom surfaces of the contact spacers 2 are flat. The 
yoke member 4 is also formed with a dependent section 
or rib 4a which nests in the grooves ia (or 2a) of the 
spacers. 
with threaded openings 4b for securing the relay to a 
bracket or frame (not shown). The contact spacers : 
and 2, and the yoke member 4 are provided with bolt 
openings lic, 2c and 14c, respectively, for the bolts 
9 and G, the bolts being insulated for purposes here 
inafter appearing by sleeves 5 of suitable insulating 
material. The hinge block 3 is substantially U-shaped 
(Fig. 5) and is provided with a slot .3a to accommodate 
the bolt 10, the slot i3a permitting a slight adjustment of 
the contact actuating arm as will hereinafter appear. 

Received within the grooves a and 12a of the con 
tact spacers are spaced spring contact fingers 6 supported 
by the spacers secured by bolt 9, and spaced stationary 
contact fingers 7 supported by the spacers secured by 
bolt AG. The contact fingers 5 are provided with a longi 
tudinal groove 6a (Fig. 4) terminating in an opening 
E6b for reasons hereinafter appearing, the bifurcated 
ends of the fingers having secured thereto suitable elec 
trical contacts 18. The spring contact fingers 6 are 
further formed with arcuate notches 16c in opposite sides 
of the fingers, the notches being such to accommodate the 
sleeve S5 used for insulating the bolt 9 when the contact 
fingers are received within the grooves a and 2a of the 
contact spacers. The spring contact fingers 6 fit snugly 
within the groovesia and 2a of the spacers between 
the edges of the grooves and the sleeve 5 and are locked 
in place by the depending ribs ab of the nesting spacer 
i or the rib.:4a of the yoke member. The contactfingers 
7 are also formed with arcuate notches 17a to engage the 

sleeve 5 insulating the bolt i? when received within the 
grooves 1a and 2a of the contact spacers, the contact 
fingers fitting snugly in the grooves of the spacers and 
locked in place by the nesting spacer or yoke member. 
Electrical contacts 19 are provided for the ends of the 
fingers 7 for engagement by the contacts 18 on fingers 
16. The relay A is illustrated in its energized condition 
to facilitate the drawings, the front contacts 18-19 being 
shown closed in Fig. 2. 

It will be apparent from the description of the contact 
structure that an extremely simple and compact arrange 
ment has been provided for mounting the relay contacts. 
The contact spacers which are used for holding the spring 
contact fingers and the stationary contact fingers are the 
Sane, the Spacers 2 differing from the spacers is in the 
provision of a flat supporting surface instead of the de 
pending nesting portion. The arrangement of the contact 
Stacks is such that any combination of front and/or 
back contacts may be readily provided as illustrated for 
example in Figs. 7 and 8, the number of such combinations 
being readily changed by adding or subtracting the desired 
contact fingers and contact spacers. The nested arrange 
ment of the contact spacers not only provides a very com 
pact assembly but also locks the contacts in place and 
prevents turning or misalignment of the contact fingers 
despite the single bolt used to secure the stacked contacts 
to the frame member. 
To actuate the stacked contact assembly described in 

response to energization and deenergization of the oper 
ating Winding 3, there is provided a magnetizable arma 
ture 25 Secured to a pivoted bell crank 2. The bell 
crank 2; (Fig. 5) is made of nonmagnetic material and 
comprises two spaced, horizontal arms 2 a joined at the 
Outer ends by a dependent tongue 2 b and at their inner 
ends by horizontal Surfaces 2:c. The armature 20 is 
Secured to the dependent tongue 21b by rivets 22 and by a 
core pin 20a. The arms 2ia of the bel crank will here 
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4. 
inafter be referred to as contact actuating arms 21a. The 
bell crank 21 is pivoted on a pin 23 which is pressed 
through the hinge block 13 secured to the horizontal 
frame arm 4 by the bolt i0. Secured to the inner ends 
of the contact actuating arms 2a of the pivoted bell crank 
are upright pins 24. 

Supported on the pins 24 of the contact actuating arms 
is a rollier 25 (Fig. 6) of insulating material. The roller 
25 is formed with two spaced openings 25a for receiving 
the upright pins 23 with some clearance. The roller 
25 is further provided with spaced projections crpins 23b 
diametrically opposite the openings 25a. The pins 25b 
of the roller are adapted to pass freely through the open 
ings 6b provided in the spring contact finger if, the con 
tact finger abutting the roller 25. Additional rollers 23 
are interposed between the contact fingers 16 of the con 
tact assembly, the pins 25b of the lower roller after pass 
ing through the opening 6b of the contact fingers being 
received with some clearance by the openings 2.5a of the 
upper roller to form an articulated contact actuator for 
actuating the double tier of spring contact fingers in re 
sponse to the energization and deenergization of the rclay 
operating winding 8. It will be readily apparent that a 
plurality of tiers of contact fingers may be actuated by 
my novel articulated contact actuated by increasing the 
number of pins and openings provided on the rollers 25. 
The operation of the relay illustrated in Figs. 1 to 6 of 

the drawings is obvious, the energization of the operating 
winding 3 causing the armature and contact actuating arms 
21a to pivot clockwise about the pivot pin 23 to the posi 
tion illustrated in Fig. 2 to lift the articulated contact 
actuator formed by the rollers 25 to close the front con 
tacts 18-19. Deenergization of the relay operating wind 
ing 8 will permit the front contacts 18-19 to open, the 
spring force of the contact fingers 6 serving as the re 
storing force to return the armature 26 to its deemergized 
position, this spring force being such that the relay 1 may 
be mounted and properly operated in any position. It will 
be appreciated that each of the spiring contact fingers must 
be adjusted to exert a downward force against the rollier 
below it. These forces keep the aciliator elements in cin 
gagement and the sum of these forces is the total force 
which causes the armature to release when the operating 
coil is deenergized. The armatire opening or total stroke 
is determined by the height of a back stop pin 4b secured 
in frame arm 4, the height of the back stop pin being de 
termined by the contact arrangement provided for the 
relay. 

It will be apparent that the slotted opening 13a pro 
vided in the hinge block i3 will permit a slight adjust 
ment of the armature assembly pivoted thereto. Since the 
hinge biock is securely clamped between the horizontal 
arm of the frame member and the contact spacer 12 by 
the bolt 19, the hinge block will not turn or be displaced, 
Any tendency for the hinge block to turn or move would 
be checked by the connection to the locked-in contact 
fingers through the pins 24 provided on the contact actuat 
ing arms 21c of the armature assembly. 

In Figs. 7 and 8 have illustrated relays embodying 
my invention wherein different contact arrangements are 
provided. In Fig. 7 I have illustrated a relay contact 
Structure wherein front contacts 19 and back contacts 26 
are provided for the relay , the front contacts 8-9 
being closed. Fig. 8 illustrates a contact assembly for the 
relay in which spring contact fingers and stationary coin 
tact fingers are secured and locked in the same stacks, the 
articulated contact actuator provided by the rollers 25 e 
gaging and actuating the Spring contact fingers of both 
stacks in the manner heretofore described. 

in Figs. 7 and 9 of the drawings I have it lustrated by 
way of sectional views another form for the interlocking 
spacers 27 provided for the contact fingers 6 and 17 of 
the relay illustrated in Figs. 7 and 8. In this alternate 
form, the spacers are provided with interlocking bosses 
27a on the top surfaces and counterbores 27b on the bot 
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tom surfaces about the bolt opening 27c provided for the 
securing bolt 9 (or Si). This particular construction in 
sulates the screw from the critact fingers received within 
the grooves 27 d of the spacers and eliminates the need 
for the insulating sleeve 5 iiiistrated in FigS. 1 to 4. A 
U-shaped yoke member 28 secured to the tops of the two 
stacks is provided with nesting counterbores 23a for re 
ceiving the bosses 2a of the top contact spacer 27. The 
bottom spacer 29 is provided with a boss 29 a for nesting 
in the counterbore 27b of the first spacer 27. 

in Fig. 10 have illustrated an articulaeci contact actu 
ato; for a single tier of spring contact fingers 36, the 
actuator comprising spherical insulating members 30 
formed with an opening 3&a and provided with a project 
ing pin 33b diametrically opposite the opening 36a. As 
in the case of the rollers 25, the opening 33a of the lower. 
most member receives with some clearance a pin 24 Se 
cured to the contact actuating arm of the armature as 
sembly, the pin 33b of the lowermost spherical member 
passing freely through the opening iób provided in the 
spring contact finger to register in the opening 30a of the 
next spherical member 39 with some clearance. 

it will be readily appreciated that the reliers 25 and/or 
the spherical members 35 forming the novel articulated 
contact actuators are free to rotate within the limits set 
by the clearances provided for the registering pins. Due 
to the rolling contact surfaces of the rollers and spherical 
members there is practically no friction in the linkage 
thus provided, there bing only a line contact or point coin 
tact between the rollers and spherical members, respec 
tively, with the spring contact fingers. The linkage fric 
tion in prior art relays is extremely objectionable since 
it accumulates with the number of contacts in the stacks 
and tends to destroy the sensitivity and reliability of the 
relay calibration. The interlocking pins and openings of 
the rollers besides keeping the roilers in place also provide 
an additional Safeguard against horizetnal misalignment 
of the contact spring fingers. 
The articulated contact actuator and the nested contact 

spacers provided by me for the relay are extremely ad 
vantageous in the manufacture of miniature relays. The 
diliensions of the relay illustrated in the accompanying 
drawings are approximately 14 inches high, 2 inch 
wide, and 11 A6 inches long. The nested contact spacers 
permit, within limits, close spacing of the contact fingers 
insulated from each other and locked against misalign 
ment by the provision of the nesting surfaces of the 
spacers. The contact spacers herein provided may be 
readily assembled and disassembled by the manipulation 
of a single bolt, the number of contact fingers being read 
ily increased or decreased according to the predetermined 
need. The contact actuator comprising the rollers or 
the spherical members also lends itself to the compact 
and simple design of the described relay. As the number 
of contact fingers cf the stack is increased or decreased, 
rollers or spherical members may be added or removed 
from the articulated contact actuator. While the relay 
herein illustrated is primarily of the miniature type 
wherein the problem of actuator friction is of prime in 
portance in the accuracy and calibration of the relay, it 
will be appreciated that the novel details herein described 
may be used to advantage in relays of other types. 
Although have herein shown and described several 

forms of a relay embodying my invention, it is understood 
that various changes and modifications may be made 
therein within the scope of the appended claims without 
departing from the Spirit and scope of my invention. 

faving thi:S ticScribed my invention, what claim is: 
1. A relay comprising a frame, a magnetizable core 

and an operating winding secured to said frame, a plu 
rality of nested contact spacers of insulating material ar 
ranged in spaced stacks on said frame, one of said stacks 
including a hinge block, said spacers including a groove 
and a rib on opposite surfaces to provide interlocking 
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6 
elements for said spacers, a plurality of spaced spring 
contact fingers and stationary contact fingers interposed 
between said spacers and disposed within said grooves to 
form banked tiers of electrical contacts, a yoke member 
interconnecting the spaced Stacks, a bolt for each Stack 
to secure and clamp said yoke member, contact spacers, 
contact fingers and hinge block to said frame, a magnetiz 
able armature pivoted to said hinge block, and a plurality 
of members of insulating material interposed between 
said spring contact fingers, each of said members having 
rolling surfaces engaging said contact fingers, said mem 
bers being provided with extending pins and openings for 
interconnecting said members in an articulated actuating 
linkage, said armature moving said articulated linkage 
to actuate said contacts. 

2. A relay comprising a frame, a magnetizable core 
and an operating winding secured to said frame, a plu 
Jality of nested contact spacers of insulating materiai ar 
ranged in spaced stacks on said frame, one of said stacks 
including a hinge block, said spacers including a groove 
and a rib on opposite surfaces to provide interlocking ele 
ments for said spacers, a plurality of spaced spring con 
tact fingers and stationary contact fingers interposed be 
tween said spacers and disposed within said grooves to 
form banked tiers of electrical contacts, a yoke member 
interconnecting and interiocked with the spaced stacks, 
a bolt for each stack to secure and clamp said yoke mem 
ber, contact spacers, contact fingers and hinge block to 
said frame, a magnetizable armature pivoted to said hinge 
block, and a plurality of rollers of insulating material in 
terposed between said spring contact fingers, each of saic 
rollers having a line engagement with said contact fingers, 
Said rollers being provided with extending pins and open 
ings for interconnecting said rollers in an articulated 
actuating linkage, said armature moving said articulatec 
linkage to actuate said contacts. 

3. A relay comprising a frame, a magnetizable core 
and an operating winding secured to said frame, a plu 
rality of nested contact spacers of insulating material 
arranged in Spaced Stacks on said frame, one of said stacks 
including a hinge bigck, Said spacers including a groove 
and a rib on opposite surfaces to provide interlocking 
elements for said spacers, a plurality of spaced spring 
contact fingers and stationary contact fingers interposed 
between said space's and disposed within said grooves to 
form banked tiers of electrical contacts, a yoke member 
ilterconnecting and interlocked with the spaced stacks, 
a bolt for each stack to Secure and ciamp said yoke mem 
ber, contact spacers, contact fingers and hinge block to 
said frame, a magnetizable armature pivoted to said 
hinge block, and means movable by said armature for 
aciliating Said electrical contacts. 

4. A relay comprising a frame, a magnetizable core 
and an operating winding secured to said frame, a plu 
Tality of nested contact spacers of insulating material 
arranged in Spaced Stacks on said frame, one of said 
Stacks including a hinge block, each of said spacers being 
fortined with a groove and boss on one surface thereaf 
and a rib and a counterbore on the opposite surface to 
provide interiocking elements for said spacers, a plu 
rality of Spaced Spring contact fingers and stationary 
contact fingers interposed between said spacers and dis 
}}osed Within Said grooves between the bosses and the 
edges of the grooves to form banked tiers of electrical 
contacts, a yoke member interconnecting and interlocked 
with the Spaced stacks, a bolt for each stack passing 
through an opening in the counterbores and bosses to 
Sectire and clamp said yoke meiber, contact spacers, con 
tact fingers and hinge block to said frame, a magnetizable 
armature pivoted to Said hinge block, and means movable 
by Said a Fanature for actuating said electrical contacts. 

5. A relay connprising a frame, a magnetizable core 
and an operating winding secured to said frame, a plu 
rality of contact spacers of insulating material arranged 
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in Spaced stacks on said frame, one of said stacks including 
a hinge block, a plurality of spaced spring contact fingers 
and stationary contact fingers interposed between said 
Spacers to form banked tiers of electrical contacts, said 
Spring contact fingers being formed with an opening; a 
yoke member interconnecting the spaced stacks, a bolt 
for each stack to Secure and clamp said yoke member, con 
tact Spacers, contact fingers and hinge block to said frame, 
a magnetizable armature pivoted to said hinge block, said 
armature including contact actuating arms, a pin in said 
contact actuating arms for each tier of contacts, a plu 
rality of rollers of insulating material interposed between 
said contact fingers, each of said rollers being provided 
with an extending pin for each tier of contacts and 
formed with an opening diametrically opposite each of the 
pins, said openings being adapted to receive the contact 
actuating arm pins and the pins of the other rollers with 
Some clearance, the contact actuating arm pins register 
ing in the openings of one of said rollers, the extending 
pins of said one roller and the pins of the other rollers 
extending through the spring contact finger openings with 
Some clearance, the pins of said rollers being received by 
the openings of the next succeeding roller to form an 
articulated contact actuator for opening and closing said 
contact fingers in response to armature movement upon 
energization and deenergization of the operating winding 
of the relay. 

6. A relay comprising a frame, a magnetizable core 
and an operating winding Secured to said frame, a plu 
rality of nested contact spacers of insulating material 
arranged in Spaced stacks on said frame, one of said stacks 
including a hinge block, said spacers including a groove 
and a rib on opposite surfaces to provide interlocking ele 
ments for said spacers, a plurality of spaced spring contact 
fingers and stationary contact fingers interposed between 
said spacers and disposed within said grooves to form a 
tier of electrical contacts, each of said spring contact 
fingers being formed with an opening; a yoke member in 
terconnecting and interlocked with the spaced stacks, a 
bolt for each stack to secure and clamp said yoke member, 
contact Spacers, contact fingers and hinge block to said 
frame; a magnetizable armature pivoted to said hinge 
block, said armature including a contact actuating arm, 
a pin in said contact actuating arm, and a plurality of 
spherical members of insulating material interposed be 
tween said contact fingers, each of said spherical members 
being provided with an extending pin and formed - with 
an opening diametrically opposite the pin, said openings 
being adapted to receive the contact actuating arm pin 
and pins of the other spherical members with some clear 
ance, the contact actuating arm pin registering in the 
opening of one of said spherical members, the extending 
pin of said one spherical member and the pins of the other 
spherical members extending through the spring contact 
finger openings with some clearance, the pins of said 
spherical members being received by the openings of the 
next succeeding spherical members to form an articulated 
contact actuator for opening and closing said contact fin 
gers in response to armature movement upon energization 
and deenergization of the operating winding of the 
relay. 

7. A relay comprising a frame, a magnetizable core 
and an operating winding secured to said frame, a plu 
rality of nested contact spacers of insulating material 
arranged in spaced stacks on said frame, one of said stacks 
including a hinge block, said spacers including a groove 
and a rib on opposite surfaces to provide interlocking 
elements for said spacers, a plurality of spaced spring con 
tact fingers and stationary contact fingers interposed be 
tween said spacers and disposed within said grooves to 
form banked tiers of electrical contacts, each of said 
spring contact fingers being formed with an opening; a 
yoke member interconnecting and interlocked with the 
spaced stacks, a bolt for each stack to secure and clamp 
said yoke member, contact spacers, contact fingers and 
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hinge block to said frame; a magnetizable armature piv 
oted to said hinge block, said armature including contact 
actuating arms, a pin in said contact actuating arms for 
each tier of contacts, and a plurality of rollers of insulating 
material interposed between said spring contact fingers, 
each of said rollers being provided with an extending pin 
for each tier of contacts and formed with an opening 
diametrically opposite each of the pins, said openings be 
ing adapted to receive the contact actuating arm pins and 
the pins of the other rollers with some clearance, the con 
tact actuating arm pins registering in the openings of one 
of said rollers, the extending pins of said one roller and 
the pins of the other rollers extending through the spring 
contact finger openings with some clearance, the pins of 
said rollers being received by the openings of the next 
succeeding roller to form an articulated contact actuator 
for opening and closing said contact fingers in response 
to armature movement upon energization and deenergiza 
tion of the operating winding of the relay. 

8. A relay comprising a frame, a magnetizable core 
and an operating winding secured to said frame, a plural 
ity of nested contact spacers of insulating material ar 
ranged in spaced stacks on said frame, one of said stacks 
including a hinge block, said spacers including a groove 
and a rib on opposite surfaces to provide interlocking 
elements for said spacers, a plurality of Spaced spring 
contact fingers and stationary contact fingers interposed 
between said spacers and disposed within said grooves 
to form banked tiers of electrical contacts, each of said 
spring contact fingers being formed with an opening; a 
yoke member interconnecting and interlocked with the 
spaced stacks, a bolt for each stack to secure and clamp 
said yoke member, contact spacers, contact fingers and 
hinge block to said frame, a magnetizable armature 
pivoted to said hinge block, said armature including con 
tact actuating arms, a pin in said contact actuating arms 
for each tier of contacts, and a plurality of rollers of 
insulating material interposed between said spring con 
tact fingers, each of said rollers being provided with an 
extending pin for each tier of contacts and formed with 
an opening diametrically opposite each of the pins, said 
openings being adapted to receive the contact actuating 
arm pins and the pins of the other rollers with some 
clearance, the contact actuating arm pins registering in 
the openings of one of said rollers, the extending pins 
of said one roller and the pins of the other rollers ex 
tending through the spring contact finger openings with 
some clearance, the pins of said rollers being received 
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by the openings of the next succeeding roller, said spring 
contact fingers being preset to provide a force for hold 
ing said rollers together to form an articulated contact 
actuator for actuating said spring contact fingers in 
response to armature movement upon energization of 
the operating winding of the relay, the cumulative force 
of said spring contact fingers restoring said armature 
and contact actuating arms upon deemergization of the 
operating winding. 

9. In combination with banked tiers of spring con 
tact fingers each of said fingers having an opening therein, 
a plurality of rollers of insulating material interposed 
between said fingers, each of said rollers being formed 
with a pin for each tier of fingers and provided with an 
opening diametrically opposite each pin, the pins of 
said rollers extending freely through the openings in the 
contact fingers and into the openings of the succeeding 
roller with some clearance, and means for moving the 
articulated element formed by the rollers. 

10. In combination with banked tiers of spring con 
tact fingers each of said fingers having an opening therein, 
a plurality of rollers of insulating material interposed 
between said fingers, each of said rollers being formed 
with a pin for each tier of fingers and provided with an 
opening diametrically opposite each pin, the pins of 
said rollers extending freely through the openings in 
the contact fingers and into the openings of the succeed 
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ing roller with some clearance, said contact fingers being 
preset to bear against said rollers to hold the rollers 
together as an articulated element, and means for mov 
ing the articulated element formed by the rollers from 
an initial position to an operated position, the cumula 
tive force of the preset spring contact fingers serving as 
a restoring force to restore the articulated element to 
its initial position. 

11. In combination with a tier of spring contactfingers, 
each of said fingers having an opening therein; a plurality 
of spherical members of insulating material interposed 
between said fingers, each of said members being formed 
with a pin and provided with an opening diametrically 
opposite the pin, the pins of said members extending 
freely through the openings in the contact fingers and 
into the opening of the succeeding spherical member 
with some clearance, and means for moving the artic 
ulated element formed by the rollers. 

12. In combination with a tier of spring contactfingers, 
each of said fingers having an opening therein; a plurality 
of spherical members of insulating material interposed 
between said fingers, each of said members being formed 
with a pin and provided with an opening diametrically 
opposite the pin, the pins of said members extending 
freely through the openings in the contact fingers and 
into the opening of the succeeding spherical member 
with some clearance, said contact fingers being preset 
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to bear against said spherical members to hold the mem 
bers together as an articulated element, and means for 
moving the articulated element formed by the rollers 
from an initial position to an operated position, the 
cumulative force of the present spring contact fingers 
serving as a restoring force to restore the articulated 
element to its initial position. 
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