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The present invention relates in general to elec 
tromagnetic devices and, more particularly, to 
electromagnetic devices of the relay type. 
An electromagnetic device of the relay type 

conventionally comprises a field structure includi 
ing a core provided with a winding, a movable 
arnature carried by the field structure, and One 
or more sets of Switch Springs operatively asso 
ciated with the armature. 

It is the object of the present invention to pro 
vide an improved electromagnetic relay of the 
type described which is light in weight, diminu 
tive in size, economical in construction, and yet 
reliable, long wearing, and positive in operation. 
Another object of the invention is to provide 

in an electromagnetic relay an improved multi 
contact switch Spring arrangement which posi 
tively insures electrical contact between each pair 
of associated contacts carried by the switch 
Springs and which accommodates equalization of 
the contact pressure between associated contacts. 
A further object of the invention is to provide 

in an electromagnetic relay an improved mount 
ing arrangement for the relay armature including 
an arati-vibration means which positively elimi 
nates vibration of the armature mass from an ex 
ternal source, such as is encountered when the 
relay structure is mounted in an airplane, tank, 
automobile, train, and other vibratory machinery 
either mobile or stationary, without subjecting the 
armature or its bearing to such stress or strain 
that the normal operating characteristics of the 
relay are altered thereby. v 
The objects set forth above are in part realized 

in accordance with one feature of the present 
invention by providing an electromagnetic relay 
which comprises one or more sets of switch 
springs, each set comprising one or more so called 
armature Springs, which are movable under con 
trol of the relay arnature, and one or more so 
called make or break Springs, engageable with or 
disengageable from said movable armature springs 
under control of said armature, wherein each of 
the armature Springs comprises a relatively long 
flexible portion and is provided with two spaced 
apart and independently flexible portions and a 
plurality of contacts carried by the flexible por 
tions, and wherein each of the make or break 
Springs comprises a relatively short stiff portion 
and is provided with two spaced-apart and inde 
pendently flexible portions and a plurality of con 
tacts carried by the flexible portions, the contacts 
carried by the flexible portion of the armature 
Spring cooperating with the contacts carried by 
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More particularly, each of the break or make 
springs is formed of flat metallic stock and is pro 
vided with a base end and a free end comprising 
a relatively short stiff portion to facilitate maxi 
mum ease of adjusting the relative position there 
of, and a pair of very flexible branches which, al 
though of unequal cross section and unlike shape, 
equalize the contact pressure between cooperating 
contacts of armature springs. 

Each of the arnature springs is formed of flat 
metallic stock and is provided with a base end 
and a free end comprising a relatively long flexing 
portion to facilitate maximum ease of adjusting 
the pressure of the Spring against the armature 
or cooperating spring, and minimum operating 
power from the relay to move the armature, there 
by to effect a change in the relative positions of 
the contacts on the armature springs with respect 
to the cooperating contacts of the make or break 
SpringS. 
The two independently flexible portions pro 

vided in the armature spring are formed by an 
elongated slot provided adjacent the free end 
thereof and the two flexible portions provided in 
the make or break spring are formed by an elon 
gated L-shaped slot provided at the free end 
thereof. Also, the contacts respectively carried 
by the flexible portion of the spring are carried 
thereby at points along the lengths of the flexible 
portions whereat the flexible portions have a 
maximum movement with respect to the base por 
tion of the Springs, thereby to insure self equaliza 
tion of contact pressure between the respective en 
gaging contacts when the contacts carried by 
the flexible portion of the armature springs are 
respectively forced into engagement with the con 
tacts respectively carried by the flexible portions 
of the associated make or break springs. 

Furthermore, the means for moving the arma. 
ture Springs comprises an operating member car 
ried by each armature spring adjacent the free 
end and intermediate the two flexible portions 
thereof and an arm including the relay armature 
operating to engage the operating member. 
According to another feature of the invention, 

one or more spring sets are assembled, inde 
pendently of the relay, to a non-magnetic clamp 
ing plate provided with a comparatively long ar 
nature bearing surface whereby the armature and 
its associated pivot pin is rotatably secured to the 
field structure by the mere act of securing the 
Spring set or sets to the field structure. The 
clamping plate is also of greater width than the 
free end of the heel piece so that there is suff 

the flexible portions of the make or break springs, 55 cient space between the arm or arms of the arma 



ture aid the sides CS tie Shee Qiece to insure 
raisiyyan loss of 3.72 as a 'esult of ?nagnetic 
easage hereoatiree. A non-magnetic bearing 
is also provided. Retweeg. iie Spring set clainping 
glate and the fiels sistics, ire to Orovide a 28aring 
surface for the a2C23AEepivot pia. 

Relays having a railises of the pivot pin type 
isys een exte;sively sec. In teleghorne Systerns 
and have pigyes. Fe:37 SEisfactory. So We've', it 
asseen Sound has relays of this type when Sub 
jected to cosia: vization fron a G external 
so:rce are suiject, to géiresses not present in the 
3oxins use os ii.33 ests naye SOWi. 
tha, the vibratio; eatised excessive year on either 
the eering surface Eos Gkae pivot, pin or upon the 
pivot; pin itsei, GilegeSF, interfering "With the Oi 
na, operating careeSexistics of the relay. The 
analysis of this excessive Weat shows that it re 
sults from at least & Yo different types of inction. 
The grate eigexis & Aliag (Oferinent Oro" 

portional to its ESS and the 3’ate and the direc 
tion of the vigations. This tends to produce 
osciliations of the Einaire transverse to the axis 
of the givoli, pig, , , rate corresponding to the 
viation rats, 

if the viorations are in a ple:Ae Which includes 
the pivot in and Ee cere, OS XaaSS of the agana 
ture, a force is G2 extes: iriaica tends to Caice the 
piyot, pigs chaite 3. G2G 22.2ing at a Tate O'O2O3'- 
tion: 0 87.33E383 5'8 G. - 

; is 5,3egate of SEG Eesent, ix.78xation to elirai 
assie e Shove easized. Eactions of the airfra 
ture produced Roy Grée:E2 vioraticia of the relay 
by exerting a twisting action Lipon the airnature 
said its associated gives, ix. O37 (ne2(as of a le:Siole 
spring, included in the Spiring set, Willicia Spiirag 
aggies a retaiei. Eiga ireSSure to the arma 
ture at a goini, ce:37e3; he araattire backs:09 
and the aaaiing Strace. This light OneSSL"e 
maintains the gifo, p. 33, coastant engagement 
wita the bearing S3Eface and elimiraates the 90S 
sibility of the aire Eerationed objectionable Vi 
arstory motion Revyee, he piyot in and the 
pivot, pin Soeasing. S3,6S 8, pressure is Suficient 
to prevent eo; i.e. £22.SVerse 2 (otion and the 
chate anotion see:"Yeti O SoCWe Without adverSee 
ly affecting ae (282"Sting and releasing cha2 
acteristics of the relay when the Saxine is ener 
gized and deegergized. 

Other object, 3rd eatures of the present in 
Yenior yi ce Sp3.reni, by Kreference to tha foll 
lowing specificatio taken in connection. With 
the accornganying diaWing, in Waiga: 

Sig. is 8, side view of an electronagnetic relay 
constructed and 2.Éainged is a CCOrdance With the 
present, inventioz 

Eig. 2 is a right, end view of the relay illustrated 
in Sig. 2; 

Sig. 3 is an exploded perspective yiew of the 
electromagnetic relay illusticated in Fig. 1; 

Fig. 4 is an enlarged sectional view showing the 
arrangement, ?o pivotally supporting the relay 
2,22tra 

3ig. 5 is a plan view of an electromagnetic relay 
constructed aid air2ge is accordance Wii, a 
present investion of Codified to acco; in Gdate 
two separate switch spring sets; 

Fig. 6 is 2, right end view of the inodified relay 
illustrated in Sig. 5. 

Referring nowy more particularly to FigS. 3 to 4, : 
inclusive, of the drawing, the electirolaagnetic re 
isay there show compirises a field structure in 
cluding a longitudinally extending core element 

provided with 3, Winding 3, a Sostaatially to 
Shape magnetic heel piece (, secured to the core 
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element, 2, y Gae&so a 30-evy 8, 2nd E. Eovable 
saagnetic saatare 93 pivotaly Scotiated Li2C 
the outer end of a 480i piece 3 &nd Cooperat 
iing with the core elegaert 2. 
As es; shoya in Figs. 1 and 3, the ariaatare 95 

carries a pair of spaced-aga, Lagtyardly exierading 
ears 3 provided fiti aligned holes ereira and 
an operating axi ) . a pivot pin 3S is inserted 
into the signed roles 33d e oute ends oš the 
pivot, in 20 are fainged Over in order to rigidly 
secure the pivot, pia. 23 to the 33 nature 83. Tha 
ogairating again extends along the side of the 
insei giece and parallel thereto, and is provided at 
the end thereo yitka aa in Wardly extending op 
eating projection (2 yhich oyerlaps the upper 
surface of the aee piece 3 and inorially rests 
upon a, non-imagnetic Rivet 22, sected to and ex 
tending awardly O(n line Liggeir Surface of the 
nee piece 3. 

In order to pirovide 2, earliag Susace of the 
pivotal agauge, , Oronagetic beasing plate 
83, formed of bronze or the Axe, is carried upon 
the upper surface 0: he heel piece 3 adjacent 
to the outer end hereo, and the pivot pin 23 is 
rotatably held 3saias, kase 350e: Strace of the 
oeasing plate 23 a 2 transverse pivo, Spin eceiving 
so, 23 orgaedia as BoiiOE 333 geoisie claiape 
3ag plate 3. The 33a;(age:Teat for Sacaging the 

3. 
Yazilia 33 in piyota Celsio:32 aip sylla Rae heel 

piece 83 and line Coxe 3 7, 28 deg23.2c in der 
a; he'eizaites. 

to facilitate SSeraoly of the electromagnetic 
Selay, the switch spirag Set 25 is assembled indee 
cendently of the relay stricture itself, and, after 
assenbly, is sectared to ha aeed piece is together 
With a hearing plate 33 and he arnature 3. 
With this asarage:InSat diffei'en, COIRabinations of 
Switch spiring sets Raay be carried in stock by a 
relay Inanufacture in Order to neet the custon 
&rs' requirements or different numbers of Springs 
as Well as different combinations of nake and 
oreak SWitch Springs. 

Afore 23rticula, ly, the SWitch spiring set, 25 com 
prises a plurality of individual Switch springs 25, 
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27, and 23, and 2 air nature restosing and re 
Straining Spring 29 arranged in Super-imposed re 
lationship. Each of the switch springs comprise 
2, base end 22nd £, free erad and is provided with a 
Casatilever Raouiating at its base end. Also, the 
SpringSae insulated from each other and from 
the can pig piate g at their base ends. The 
arraingerneat for aSSeabling and insulating the 
base ends of the Spring Set 25 comprises a clang 
ing plate 9, the plurality of insulators 23, iugular 
insulatorS 23, an end piate 39, the individual 
Springs 25, 27, 23, the restoring spring 33, and a 
retaining Sciety 3:1. Aore particularly, the retain 
ing Screw 3d is inserted through the center sub 
lar insulator 23 and threaded into the tapped hole 
33 in the claiaping plate 9 to securely clamp the 
Springs and insulators between the clamping plate 
69 and the end plate 3 in asserabled relationship, 
until it is desired to faster the Spring set, by means 
of inoLiating Screvys 32, ugpon he heel piece 3. 
In order to assemble the Spring set 25 upon the 

heel piece it, the gearing plate 8 is placed 
thereo: With the three clearance holes therein 
in aliganent with the three holes provided in 
the heel piece 4. The armature 5 is then held 
in place With the pivot pin 2, in engagement with 
the pivot pin receiving slot 23 provided in the 
botton Surface of the ciamping plate A8, as is 
ciearly shown in the enlarged yiey Fig. 4, and the 
holes in plate 9 placed in alignment with the 
holes provided in the heel piece 3 and the ear 
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ing plate 8. Screws 32 are then inserted through 
the two outside holes in the end plate 30 and 
threaded into the tapped holes 3 in the heel 
piece 4 to securely fasten the spring assembly 
25, the pivot pin bearing plate 8, the armature 
f5, and the heel piece f4 together into a unitary 
structure. In order to permit adjustments of 
the air gap between the armature 5 and the 
relay core 2, slotted holes are provided in the 
clamping plate 9 and the bearing plate 8, and 
the two outside tubular insulators 24 are pro 
vided with clearance holes therein which are 
slightly greater in diameter than the diameter 
of the mounting screws 32. 
The switch springs 26, 27, and 28 as disclosed, 

comprise a so-called break-make Spring com 
bination in which the armature spring 27 is 
adapted to be moved out of engagement with 
the cooperating break spring 28 into engagement 
with the cooperating make spring 26. In order 
to facilitate maximum ease of adjustment of the 
relative position of springs 26 and 28 with re 
spect to the armature spring 27, these Springs 
are provided with a relatively short stiff portion 
extending from the base end thereof, and a pair 
of very flexible branches 34 and 35. The flexible 
portions 34 and 35 of springs 26 and 28 carry ad 
jacent the free end thereof a pair of metallic 
contactS. 
Although the pair of flexible branch portions 

of springs 26 and 28 are of unequal cross-section 
and of unlike shape, they provide, in combina 
tion with the associated relatively long, but flex 
ible, armature spring 27, an arrangement which 
equalizes the contact pressure between cooperat 

O 

s 

welded to its associated flexible portion of the springs at a point along the length of the flex 
ible portion of the associated spring, whereat 
the flexible portion has a maximum movement 
with respect to the base end or relatively stiff 
body portion of its associated spring, thereby to 
insure self-equalization of the contact pressure 
between the respective engaging contacts, either 
when the contacts of the armature spring 27 and 
the contacts of the break spring 28 are in en 
gagement, or when the Contacts of the armature 
spring 27 and the contacts of the make spring 
28 are in engagement. 
In order to facilitate movement of the ar 

mature spring 27, with respect to the associated 
break and make springs, a Substantially cup 
shaped metallic fixture 40 is securely fastened by 
welding or the like to the lower surface of the 
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35 ing contacts of associated cooperating springs. 
Since the branch portions 34 and 35 are. Very 
flexible, the position to which the stiff portions of 
these springs are adjusted with respect to the 
cooperating armature spring 27 may be approxi 
mate rather than accurate. 
The armature spring 27 is provided with a rela 

tively long, flexible portion, as compared with the 
relatively short, stiff portion of the cooperating 
make and break springs 26 and 28, to facilitate 
maximum ease of adjusting the pressure of this 
spring against the break spring 28, or, if no break 
spring such as 28 is provided, against the Oper 
atting projection 7a, whereby minimum operat 
ing power is required of the relay to overcome 
the tension of this spring in Order to disengage 
the armature spring 27 from the cooperating 
break spring 28 and to move it into engagement 
with the cooperating make spring 26. In the 
event no break spring 28 is required, the air 
mature restoring spring 29 may be omitted in 
which case the bushing 4 on the Spring 27 may 
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directly engage the operating projection a. 
More particularly, the armature Spring 2 is pro 
vided with an elongated longitudinally extending 
slot 36 formed therein adjacent the free end 60 
thereof, which slot provides the arnature Spring . 
with two spaced apart and independently flex 
ible branches 37 and 38 connected together at 
the free end thereof by a curved operating por 
tion 39. 
The flexible portions 37 and 38 of the armature 

spring 27 each carry a metallic contact. One pair 
is provided on the botton side of the Spring to 
cooperate respectively with the pair of contacts 
provided on the top side of the break Spring 28; 
and the other pair is provided on the top side of 
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the spring to cooperate respectively with the pair 
of contacts provided on the bottom side of the 

curved operating portion 39 of the armature 
spring 27. A substantially cylindrical insulating 
operating element, or bushing 4, is arranged 
within the fixture 40 and frictionally secured in 
place by the side wall thereof. Preferably, one 
end of the bushing 4 is provided with an inverted 
frusto-conical section which is inserted into the 
Cup-shaped fixture 40, and then the side wall of 
the fixture is spun or pressed down into firm en 
gagement with the conical side wall of the re 
ceived section of the bushing 4. The specific 
construction and arrangement described above is 
disclosed in the Copending application of Fredric 
E. Wood, Serial No. 459,12, filed September 
21, 1942. 
The bushing 4 cooperates directly with the . 

armature restoring and restraining spring 29, and 
contacts on the armature Spring 2 are adapted 
to be urged thereby Out of engagement with the 
cooperating contacts on the break spring 28 into 
engagement with the Cooperating contacts on 
the make spring 26. More particularly, when the 
winding 3 is energized, the armature 5 is ro 
tated about the pivot pin 20 in a counterclockwise 
direction as viewed in Fig. 1, thereby to cause the 
armature 5 to be moved from its normal posi 
tion to its operated position. When this occurs, 
the pivot pin 20 rotates in the transverse pivot 
pin receiving slot 2 formed in the bottom side 
of the clamping plate 9, the adjacent upper sur 
face of the bearing plate 8 Serving also as a 
bearing surface therefor. Also, at this time the 
Operating projection a, carried by the arm 
of the armature 5, acts upon the armature re 
storing Spring 29 and the bushing , and conse 
quently, upon the armature spring 2. Accord 
ingly, the armature spring 2 is flexed, whereby 
the normally engaged contacts of the associated 
break spring 28 are disengaged, and the normally 
disengaged contacts of the associated make 
spring 26 are engaged by the associated coop 
erating contacts of the armature spring 27. . 

It is to be noted that the non-magnetic rivet 
22 underlying the operating projection fla pre 
vents the projection mentioned from Sticking to 
the adjacent surface of the heel piece 4, due 
to leakage of magnetic flux therebetween. 

In order to prevent objectionable play between 
the pivot pin 20 and the bearing surfaces, con 
prising the transverse pivot pin receiving slot 2 
and the bearing plate 8, when the entire relay 
structure is vibrated from an external Source, the 
relatively long flexible restoring spring 29 is 
lightly, tensioned against the upper Surface of 
the operating projection arm a between the 
point where the bottom surface thereof rests upon 

make spring 26. Each of the spring contacts is 75 the rivet 22 and the point where the arm 



4. 
joins the projection a. Eihe rive, 23 acts as a 
fulcrum, so that pressure applied to the upper 
surface of the operating projection to at a point 
removed from the fulcrum tends to twist the 
armature 5, as, is clearly shown in a slightly 
exaggerated form in Fig. 2. Consequently, if 
there is any play between the pivot pii. 2 and 
the bearing surfaces indicated above, the arm.8- 
ture restoring spring automatically takes up the 
play therebetween and thereby prevents vibra 
tion of the armature from an external source, 
either transverse to the axis of the pivot pin. 
or parallel to the axis of the pivot pia. 
In view of the fact that the arnatuxe restor ing spring 29 applies its pressure to the operating 

projection a at a point remote from the pivot 
pin 20 and also at a point remote from fulcrum 
22, considerably less pressure is required to over 
come any tendency of the armature 65 to vibrate 
from an external source than would be required 
if the pressure was applied directly to the pivot 
pin itself. By actual test, it has been found that 
a very small percentage of the pressure required 
at the pivot pin to prevent vibration of the 
armature, is required when the pressure is applied 
to the operating projection Gla at the remote end 
of the armature 5 in the nanner ShoWin. 

It may be well to mention at this time that 
in the event that the break spring 28 is Olinitted 
from the combination of switch spring Set 25, 
the necessity of providing a separate arnature 
restoring spring, such as spring 29, is eliminated, 
because the function of restoring the arnature 
and applying the necessary pressure to the oper 
atting projection. a may then be performed by 
the armature spring 2. 
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Referring now to Figs. 5 and 6 of the drawing, - 
there is shown therein an electronagetic relay, 
constructed and arranged in accorda Ence With the 
relay constructure disclosed in FigS. i to 4, in 
clusive, but modified to accorn.0date WO Sepe 
arate switch spring sets. Viore particularly, the 
left-hand switch spring set 42 of Fig. 6 is identical 
to the switch spring set 25, except that the clasp 
ing plate 36 and the bearing plate G6 are in 
creased in width to accommodate both the left 
hand switch spring set 42 and the Fight-haid 
switch spring set 43. Furthermore, the argnature 
of the modified relay is provided With left, 82nd 
right hand armature arms 4 and (E and a S 
sociated operating projections G(a 2Ed 452, in 
stead of a single arnature arrin CE & Eid a, singie 
operating projection to as is provided in the 
relay disclosed in Figs. i to 4 inclusive. A non 
magnetic rivet 46 is provided, 22) derlying the 
operating projection 450, to preven the anature 
operating projections 4 a. and 65a from Sticking 
to the adjacent, heel piece and to provide a full 
crun about which the arnature tends to twist 
and take up objectionable play in the same Eman 
ner as has been previously described. 

It is to be noted, however, that the switch 
spring Set 3 does not include an armature re 
storing and restraining Spring Such as spring 
29. A spring of this type is included, however, 
in the switch spring set 42 and provides the 
necessary pressure to the armature in order to 
automatically take up any play which might 
occur between the armature pivot pin and its 
bearing Surfaces, and thereby prevents vibration 
of the armature from an external source. 

Having described the construction and as 
Sembly of the relay, the utility and purpose of 
the invention Will be set fort &o enable the 
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S&ne to be incre fully understood and appre 
cated. 

It is We known that in mass production of 
a large number of parts which are to be 
assembled together, manufacturing tolerances 
Within certain imits are resorted to in order to 
Speed Lp production and to reduce the costs of 
manufacturing. Such parts. For example, since 
relay parts &re manufactured in large numbers, 
manufacturing tolerances are allowed on both 
the pivot pin 20 and the pivot pin receiving slot 
2f of the relay shown in the drawing. It has 
been found that in manufacturing the pivot pin 
28, it may be oversize or undersize from the de 
sired diameter, and that the pivot pin receiving 
slot 2 may also be oversize or undersize from 
the desired diameter. In view of the above, it 
can be seen that a minimum diameter pivot pin 
may be assembled in a maximum diameter pivot 
pin receiving slot. Consequently, there may be 
considerable play between the pivot pin and the 
pivot pin receiving slot. In the event that a 
relay is assembled with a pivot pin of minimum 
diameter lounted in a pivot pin receiving slot 
having a maximum diameter, and the relay is 
mounted on an object subject to vibration, such 
as may be encountered in an airplane, tank, 
automobile, train and other vibratory machinery, 
either mobile or stationary, the vibrations of the 
arnature will cause a gradual wearing of the 
pivot pin and the pivot pin receiving slot, and 
thereby gradually increases the play between 
these parts to such an extent; that, the operating 
characteristics of the relay will he materially 
affected. 
According to the present invention, the light 

pressure applied to the operating projection a 
of the armature G5 causes the pivot pin to be 
Wisted in the pivot pin receiving slot to con 
stantly maintain the parts in engagement with 
each other and thereby take up any play which 
may occur as a result of manufacturing toler 
3CeS. 

It is to be noted that the armature spring 27 
SWings about a pivot point which is located ap 
proximately adjacent the point where the spring 
protrudes from the Side of the securely clamped 
base end of the Spring. When the armattire 
Spring 2 is actuated responsive to the movement, 
of the armature arm the contacts thereon 
SWiFig through 8, rather large arc and conse 
Quently wipe across the contacts on the coop 
erating nake or break springs 26 and 28 in S. 
line longitudinal to the length of the armature 
Spring. Furthermore, since the portion of the 
make and break Springs 26 and 28 extending from 
the end of the Securely clamped base ends of the 
Springs is relatively short and stiff as compared 
With the arnature spring 2, and, also, since 
the relatively flexible branch portion 34, thereof 
extends at right angles to the short-stiff por 
tion, the branch portion 34 swings through a 
rather short arc, when engaged or disengaged 
by the aSSociated armature spring 2, and con 
Sequently wipes across the associated con 
tact thereof at right angles to the wiping action 
caused by the movement of the armature spring 
2. in addition, the Il-shape branch portion 35 
of the make and break springs 26 and 28, ex 
tending at right angles to the relative short 
stiff portion, swings through a first rather short 
arc With the base of the - forming the pivot 
point therefor together with a second rather 
short arc, with the junction of the short-stiff 
portion and one leg of the forming the pivot 
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point therefor. Consequently, the contact on 
the L-shape portion of Spring 26 or 28 Wipes 
across the associated contact on the armature 
spring 27 at an angle intermediate the Wiping ac 
tion caused by movement of the contacts on the 
armature spring 27 and the wiping action caused 
by movement of the contact on the flexible 
branch portion 34. From the foregoing it will 
be noted that the Wiping action. Which Occurs 
between the contact on the branch portion 34 
and the associated contact on the armature 
spring 27 are at right angles to one another, 
thereby insuring positive contact engagement 
therebetween and also maximum movement 
therebetWeen for the purpose of dislodging any 
dust particles. Furthermore, it will be noted 
that the wiping action which occurs between the 
contact on the branch portion 35 and the as 
sociated contact on the armature spring 2 are 
at an angle from one another, which angle is in 
termediate the wiping motion occurring between 
the contact on the branch portion 34 and the as 
sociated contact on the armature spring 27. 
The Wiping action therebetWeen also insures poS 
itive contact engagement between the contact on 
branch portion 35 and the aSSociated contact on 
the armature spring 27 and also considerable 
movement therebetween for the purpose of dis 
lodging dust, particles. 
Having fully described the invention, What is 

considered to be new and desired to have pro 
tected by Letters Patent is Specifically pointed 
out in the following claims. 
What is claimed is: 
1. In a relay including a magnet and a heel 

piece secured thereto, an armature therefor in 
cluding a pivot pin, Inleans for supporting said 
pivot pin on said heel piece Whereby said arma 
ture is rotatably supported on said heel piece, 
Said armature including an operating arm ex 
tending transversely across said heel piece, a 
fulcrum on said heel piece cooperating With said 
operating arm, and means for applying pressure 
to said operating arm at a point removed from 
said fulcrum and said armature pivot pin where 
by any play existing between said pivot pin and 
Said supporting means is eliminated. 

2. In a Switching device, an armature, a pivot 
pin Secured to Said armature, a heel piece, a pivot 
pin bearing plate, means Securing said bearing 
plate to said heel piece, means in said bearing 
plate rotatably securing Said pivot pin on said 
heel piece providing a bearing surface for said 
pivot pin, said armature including an operating 
arm, a fulcrum for said Operating arm provid 
ing an air gap between said operating arm and 
said heel piece to prevent magnetic leakage there 
between, and means for applying a light pres 
sure to Said operating arm at a point removed 
from said fulcrum whereby said pivot pin is 
twisted in said bearing to take up any play ex 
isting between said pivot pin and said bearing 
surface. 

3. In a relay including a magnet and a heel 
piece secured thereto, an armature therefor in 
cluding a pivot pin, a switch spring set, means 
for rotatably mounting said pivot pin between 
said switch spring set and said heel piece where 
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by said armature is rotatably Supported on said 
heel piece, said armature including an Operat 
ing arm for operating said switch Spring Set, a 
fulcrum for said operating arm, and means in 
cluding said Switch Spring set for applying pres 
sure to said Operating arm at a point removed 
from said fulcrum and Said armature pivot pin 
to create a torque whereby any play existing be 
tween said pivot pin and said rotatable mounting 
means is eliminated. 

4. In a switching device, a spring Set includ 
ing a plurality of spring contacts, an armature, 
a pivot pin secured to said armature, a heel piece, 
a pivot pin bearing plate, means Securing Said 
spring set to said bearing plate, means securing 
said spring set and said bearing plate to said 
heel piece, means in said bearing plate rotatably 
securing said pivot pin on said heel piece provid 
ing a bearing surface for said pivot pin, said ar 
mature including a spring set operating arm, a 
fulcrum for said operating arm providing an air 
gap between said operating arm and Said heel 
piece to prevent magnetic leakage therebetween, 
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and means including said spring set for apply 
ing a light pressure to said operating arm at a 
point removed from said fulcrum whereby said 
pivot pin is twisted in said bearing to take up 
any play existing between said pivot pin and said 
bearing surface. 

5. In a relay including a maget and a heel 
piece secured thereto, a unitary structure con 
prising an armature and a pivot pin, a Spring 
set comprising a plurality of Springs and a 
clamping plate secured together, a pivot pin bear 
ing surface in said clamping plate, means for 
securing said spring set to Said heel piece there 
by to secure said unitary structure to said heel 
piece with said pivot pin in rotatable relation 
ship with said bearing surface, and means in 
cluding one of said plurality of Springs for apply 
ing pressure to said armature at a point removed 
from said pivot pin, to thereby tilt said pivot pin 
in said bearing to maintain said pivot pin in Con 
stant engagement with Said bearing surface and 
to prevent movement of said armature except 
when said magnet is being energized and deen 
ergized. 

6. In a relay including a magnet core and a 
heelpiece secured thereto, an L-shaped arma 
ture, means including a pivot pin and a bear 
ing for rotatably supporting said arnature on 
said heelpiece, an operating arm on Said armature, 
extending in a plane parallel with said pivot pin 
and transversely across Said heelpiece, a non 
magnetic member on said heelpiece cooperat 
ing with the free end of said operating arm to 
provide an air gap between said operating arm 
and heelpiece and for limiting the air gap be 
tWeen said armature and core, and a restoring 
spring on said heelpiece for applying pressure 
to said Operating arm at a point intermediate 
said member and bearing whereby said member 
acts as a fulcrum to twist said pivot pin in said 
bearing to eliminate any existing play between 
said pivot pin and bearing. 
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