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The invention relates to electromagnetic relays and es 
pecially to those of the multiple contact type. 
The electromagnetic relay, in general, comprises a core, 

an energizing coil mounted on the core, an armature mov 
able in relation to the core in response to energization 
and deemergization of the energizing coil and a plurality 
of movable contact springs co-operating with stationary 
contact springs for controlling electrical circuits in re 
sponse to movements of the armature. 

In such relays the position of the armature relative to 
the core is usually adjustable and is preset for specific 
relay applications. For example, it is usually desirable 
that a relay operate at a specific value of coil energization. 
Such operation of the relay may be accomplished by ac 
curately presetting the initial position of the armature in 
relation to the coil; that is, its unoperated position. 

In certain applications of relays it is also desirable to 
have the relay release at just slightly below its operating 
value. For example, definitive voltage relays are used in 
applications where the relay must operate at a predeter 
mined specified value of voltage or current and release at 
just slightly below that value. An accurate release of the 
relay is also desirable in applications where the relay is 
condenser timed to perform a timing function; i.e., a tim 
ing interval is measured from when the energizing coil is 
disconnected from the energizing source to the point 
where the armature releases (returns to its unoperated 
position). An accurate release of the armature of a de 
finitive veitage relay or of a relay used to time an interval 
may be obtained by accurately presetting the final posi 
tion of the armature in relation to the core (its operated 
position). 

After a relay has been put into operation, wear of the 
stops used to preset the final and initial positions of the 
armature and dirt accumulation or wear of the armature 
and its mounting components, often necessitates readjust 
ment of the armature's initial and final positions. 

Also, in order to reduce manufacturing costs, it is de 
sirable that one relay construction be applicable to vari 
ous circuit control applications, each of which applica 
tions may require a different setting of the initial and/or 
final. arnature positions. 

It is therefore desirable that a relay include means for 
accurately adjusting both the initial and final positions of 
its armature. 

En conventional relays, if the final and/or initial posi 
tion of the armature is varied, the armature travel usually 
changes. Also, the position of the movable contact 
springs in relation to the stationary contact springs 
changes as the setting of the armature is varied. Since 
the distance which a movable contact spring must move 
before engaging with or separating from its co-operating 
stationary contact for controlling the electrical circuits is 
critical, any disturbance of their relationship must be ad 
justed for. This necessitates taking the relay out of serv 
ice and by means of a special tool, resetting by hand each 
movable spring contact. This maintenance method is 
delicate and laborious and often requires considerable 
skill to obtain the proper contact relationship. 

It is therefore an object of the invention to provide an 
electromagnetic relay of the multiple contact type which 
is readily adaptable to various applications and may be 
easily and accurately adjusted. 
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It is another object of the invention to provide a relay 

in which the initial and final positions of the armature 
may be adjusted to close tolerances. 

it is a further object of the invention to provide a relay 
of the type described in which the position of the arma 
ture may be varied without effecting material changes in 
the positions and contact pressure of the movable spring 
contacts with relation to their cooperating stationary 
spring contacts. 

It is still another object of the invention to provide a 
relay in which the final and initial position of the arma 
ture may be varied without changing the armature travel. 

Features and advantages of the invention may be seen 
from the above, from the following description of the 
preferred embodiment when considered in conjunction 
with the drawings and from the appended claims. 

in the drawings: 
FIGURE 1 is a plan view with portions broken away 

of a pile up type electromagnetic relay embodying the 
invention; 
FIGURE 2 is a side elevational view of the relay of 

FIGURE 1 with portions broken away; 
FIGURE 3 is a cross-sectional view taken along line 

3-3 of FIGURE 2; 
FIGURE 4 is a cross-sectional view taken along line 

4-4 of FIGURE 2, showing movable contact positioner 
69 in its locked and unlocked positions in armature 49, 
the unlocked position being shown by dot-dash lines; and 
FIGURE 5 is a cross-sectional view taken along the 

line 5-5 of FIGURE 2, 
Referring to the drawings, essentially, the electro 

magnetic relay comprises a contact pile up assembly, gen 
erally indicated 18, a magnetic frame is, an energizing 

13 mounted oil a core 14 and an armature assembly 
5. 
Frate i consists of two oppositely disposed, offset 

horizontal flange portions 17, 18 connected by a vertically 
extending web portion 9. Core 4 is removably mount 
ed on flange portion 18 by means of screw 20 threaded 
into the bottom portion of the core. Coil 13 is held in 
position on core 14 by means of retaining ring 21 fitted 
into a peripheral groove (not shown) formed into the 
upper portion of the core. The coil may be connected to 
external energizing circuits by means of wires 23 crimped 
onto plug on terminals 24 which in turn make a push fit 
with tapered tabs 25 formed on the right ends of connec 
toFS 27. Connectors 27 are mounted between insulating 
washers 29 of a connecting block, generally designated 
38, which block is secured to flange portion 13 by means 
of Screw 32, encased in an insulating sleeve (not shown). 
insulating strip 33 positioned between the fiange portion 
and connecting block further insulates connectors 27 from 
magnetic frame . The left ends of connectors 27 are 
also formed into tapered tabs 35 for connection to ex 
ternal energizing circuits. The other flange portion 7 
of frame is serves as a Support for contact pile up assem 
bly ié) and arnature assembly 15. 
Contact pile up assembly 50 comprises two spring pile 

ups, one on each side of the relay, clamped onto base 
member 37 by means of mounting screw 33 encased in 
an insulating sleeve (not shown) and locking spring washer 
39, Screw 38 being threaded through base member 37 
to form an interchangeable assembly for mounting on 
frame 15. Each spring pile up may comprise any desired 
number and arrangement of co-operating movable and 
stationary contact springs designated 48 and 4i, respective 
ly, two normally open and two normally closed contact 
pairs being shown in each pile up. The contact springs 
are separated from each other and from locking washer 
39 and base member 37 by interposed insulating washers 
42. Interposed between base member 37 and its adja 
cent insulating washer 42 is an insulating strip 44 for 



3. 
preventing leakage current flow from the contact springs 
to base member 37. Each insulating washer 42 has 
formed thereon projections 46 adapted, when the pile ups 
are assembled, for passing through apertures formed in 
the contact springs and for fitting into indentations 47 5 formed along its upper portion. 
formed in adjacent insulating washers and base member 
37, thereby effectively locking the washers and contact 
springs in place. Each insulating washer also has an 
aperture formed therein through which mounting screw 
36 passes. . . . . . . . . 
Armature assembly 15 comprises an armature. 49 se 

cured by means of rivets 51 to leaf spring hinge 50 of 
nonmagnetic material. A portion of leaf spring 56 is 
blanked to form a retaining tongue 53 positioned in a 
slot 54 to thereby provide the hinge end of armature 49. 
This retaining tongue 53 serves to secure further the arma 
ture to the leaf spring hinge. 
Armature assembly 15 is positioned on flange portion 

17 of frame 11 for co-operation with core 14, the arma 
ture 49 substantially overlapping the flange portion to 
provide a low reluctance magnetic path between the arma 
ture and frame. An insulating spacer 56 of slightly 
larger thickness than armature 49 is positioned between 
leaf spring hinge 59 and base member 37 of contact pile 
tup assembly 0. Mounting screw 38 which secures the 
contact pile ups to base member 37, as has been de 
scribed, passes through apertures formed in insulating 
spacer 56, spring hinge 50 and flange 17, and in co-opera 
tion with nut 57 and lock washer 58 secures the contact 
pile up assembly is and the armature assembly 15 to 
frame 1. The portion of base member 37 which extends 
over the hinge end of armature 49 acts as a stop, limiting 
the upward movement of the armature to prevent distor 
tion of leaf spring hinge '59. 

It may be noted that insulating spacer'56, like insulating 
washers 42, has projections 46 (not shown) extending 
from its top and bottom surfaces. The upper projec 
tions are fitted into co-operating indents (not shown) 
formed in the bottom of base member 37, while the lower projections pass through apertures formed in spring hinge 
in the upper surface of flange 17, thereby locking the 
contact assembly 10 and armature assembly 15 in place. 
A movable contact driver 60 of insulating material in 

the form of a double-edged comb, having spaced contact 
positioning slots 61 cut along its vertical side edges, is 
removably secured to armature 49 and is pivotably 
mounted thereon, as will be next described. Formed in 
the armature engaging portion of driver 60 at its vertical 
side edges are two oppositely disposed, horizontally ex 
tending slots 62 for mounting the driver to the armature. 
Shoulders 63, 64, forming the upper and lower inside 
surfaces, respectively, of each slot 62, are spaced apart 
approximately the same vertical distance as the thickness 
of arnature 49 and are slightly convex. Formed in arma- 55 ture 49 is a driver receiving opening comprising two slotted 
apertures 65, 66, one shorter than the other and having 
their longitudinal center lines intersecting at their mid 
points at approximately a 45 degree angle. Driver 69 
is inserted into the longer slotted aperture 65 (insert 
position shown by the dot-dash lines of FIGURE 4) and 
is then rotated clockwise approximately 45 degrees into 
locked position in slotted aperture 65 (locked position 
shown in solid outline in FIGURE 4). As driver 69 is 
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member 69 which in turn is securely fastened to flange 
portion 8 of frame. . . Contact positioner 68 is of 
Substantially circular cross-sectional shape and has a plu 
rality of spaced, peripheral, positioning grooves 7i. 

The contact ends of 
stationary contact springs 41 are positioned in grooves 
71, the end of each contact spring being bent over to 
obtain a Snug fit in its respective positioning groove. 
Contact positioner 68 and in turn, stationary contact 

10 Springs 4 may be raised or lowered by rotating the posi 
tioner on its threaded stud 69 by means of a screw driver 
for which slot 73 is formed at the top surface of posi 
tioner 68. Once positioned, contact positioner 68 is 
locked in place by moving locking nut 74 which is also 

15 threaded on stud 69 into engagement with the bottom 
surface of positioner 68, : . . . . . . . 

The contour of the contact springs 40 and 41 may be 
seen by referring to FIGURE 1. The stationary contact 
springs 41 have a cut out portion 75 where they pass by 

20 driver 66, so that they will not interfere with the move 
ment of the driver. The mounting ends of both the sta 
tionary and movable contact springs 40 and 41 over. 
hang flange portion 17 and are bifurcated with each sec 
tion thus formed providing two tapered tabs 76 for con 

25 necting, by means of co-operating plug in terminals (not 
shown), the contact springs to their respective controlled 
circuits. . . . . . . 

The lower portion of contact positioner 68 is grooved 
to provide two vertically spaced shoulders 79, 80. The 

30 free" end of armature 49 is bifurcated and positioned 
in that groove between shoulders 79, 80 which act as 
stops for the armature to limit its up and down travel. 
Arnature 49 in its released position is biased against stop 79 by means of a helical compression spring 82, 

35 the upper end of which is fitted onto an annular shoulder. 
83 formed in the lower surface of the bifurcated end of 
the armature. The other end of spring 82 fits onto an 
annular shoulder 85 formed on the upper surface of a Spring supporting washer 86. The supporting washer is 

40 loosely fitted onto stud 69 and adjustably positioned 
55 and fit into co-operating indents (not shown) formed thereon by a self-locking adjusting nut 87. The adjust. 

ing nut may be threaded up and down on stud 69 to 
adjust the bias on the armature against the load applied 
to it by the contact springs. 

45. In operation, upon coil 13 being energized sufficiently, 
armature 49 is attracted downward against the pressure 
of helical spring 82 toward the pole face of core 4 and 
comes into its final operated position against stop 80. As 
the armature is thus actuated, movable contact driver 

so 60 actuates movable contact springs 40 to close the nor. 
mally open contact pairs and to separate the normally 
closed contact pairs. Upon coil 13 being de-energized, 
helical Spring 82 actuates armature 49 and in turn the 
movable contact springs 40 back to their original released 
condition. 

. . It may be noted that the armature travel is constant 
(that is, the armature travels the same amount upon each 
operation regardless of its initial position), except when 
shoulder 80 is positioned below the pole face of core 4. 

60 in the latter case, upon the armature being actuated 
downward, it "bottoms" against that pole face, and is 
held in that position by residual magnetism after the 
energizing circuit is disconnected from energizing coil 13. 
Such an application is desirable when the relay is used 

thus rotated into its locked position, upper and lower as a latching type relay which may be equipped with a shoulders 63, 64, respectively, of each slot 62 engage 
the upper and lower surfaces, respectively, of armature 
49, thereby effectively and pivotably mounting driver 60 
in position. Driver 66 is prevented from rotating out 
of position by the side edges of cutout portions 67 (FIG 
URE 1) formed in movable contact springs 40, which 
springs are inserted into slots 61 of driver 60 and are held 
in position thereby for actuation by the arrnature. 
A stationary contact positioner 68 of insulating ma 

hard steel core encircled by two coils, one for operating 
the armature and one for effecting its release. In such 
a latching application of the relay the armature remains 
bottomed against the pole face after the operating coil is 

70 disconnected from the energizing source, until the release 
coil is energized to effect its release. 
The aforementioned released position of the armature 

against stop 79 establishes the "initial" air gap between 
the armature 49 and the pole face of core 14. This 

terial is threaded onto vertically extending stud or support 5 "initial' armature air gap may be accurately adjusted 
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to a desired value by "backing off" adjusting nut 74 and 
then threading stationary contact positioner 68 up or 
down on stud 69, as has been described. 

It is worthy of note that the "initiai' armature air gap 
may be thus accurately adjusted without disturbing the 
air gap between normally open contacts. As contact 
positioner 68 and in turn the stationary contact springs 
41 positioned in it are moved up or down in setting the 
"initial' air gap, driver 60 secured to armature 49 follows 
arnature movement and in turn moves the movable con 
tact springs 40. Since both the stationary and movable 
contacts of each pair are positioned on their respective 
springs the same distance from a common mounting 
point, the movable contacts move the same amount as 
their co-operating stationary contacts and the contact air 
gap remains unchanged. This feature of the relay con 
struction obviates the laborious and time-consuming ne 
cessity of hand bending the contact springs into position 
to obtain the desired contact air gap whenever the "ini 
tial' armature air gap is preset or readjusted. 

Likewise, the air gap between co-operating contacts is 
not disturbed when the "final' armature air gap (the air 
gap between the armature and the pole face of core 14 
with the armature in its operated position against stop 
80) must be accurately adjusted in certain applications 
of the relay. As has been explained, one such applica 
tion of the relay is as a definitive voltage relay, in which 
case it is desirable to adjust the "final' armature air gap 
so that the armature releases when energization of ener 
gizing coil 3 falls just slightly below its operate value. 
Another such application is a condenser timed relay 
where, after its energizing coil is disconnected from the 
energizing circuits, the relay remains operated for a time 
while a condenser discharges through its coil. The point 
at which the relay releases may be preset by the setting 
of the "final' air gap; a smaller "final' air gap increas 
ing the holding time of the relay and a larger "final' air 
gap decreasing it. 
The present relay is readily adaptable to various appli 

cations, since, as has been previously stated, all of its 
components are readily removable and capable of being 
replaced with other similar components. For example 
the pile up contact assembly 59, coil 3, core 24, mov 
able contact driver 60, stationary contact positioner 68 
and helical spring 82 are all readily removable. Further 
more, connection of the relay to its control circuits and 
energizing circuits may be easily accomplished by means 
of the tapered tabs and plug on terminals previously 
described. 
As changes can be made in the above described con 

struction and many apparent different embodiments of 
this invention can be made without departing from the 
scope thereof, it is intended that all matter contained in 
the above description or shown on the accompanying 
drawings be interpreted as illustrative only and not in a 
limiting sense. 
What is claimed is: 
1. In an electromagnetic relay employing contacts 

mounted near the extremity of both movable and sta 
tionary contact springs, a mounting frame of magnetic 
material, an electromagnet mounted on said frame, means 
mounting said movable contact springs one above the 
other on said frame with each insulated from the other 
and from said frame, an armature mounted on said frame 
in position to be attracted toward said electronagnet 
when the latter is energized, insulating means coupled 
to said armature and to each of said movable contact 
springs fixing each of said movable contact springs in 
fixed separation from said armature, means engaging each 
of said stationary contact springs in fixed relationship 
one to another and to said armature when in its unoper 
ated position, and means for adjusting the position of said 
last mentioned means for varying the position of said 
arnature in its unoperated state with respect to said 
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electromagnet without varying the position of Said station 
ary and movable contact springs with respect to said 
armature and to each other. 

2. In an electromagnetically actuated relay having a 
plurality of contacts mounted on fixed and movable con 
tact springs and in which the movable contact springs 
are held in fixed relationship to each other and to the 
arnature by supporting means of insulating material and 
are moved as said armature is moved by attraction by the 
electromagnet, the combination with said fixed contact 
springs and said armature, of insulating means fixedly 
engaging said fixed springs in non-variable relationship 
with one another and operating to limit the movement 
of said armature in its movement toward and away from 
said electromagnet, said insulating means being adjustable 
with respect to said electromagnet to vary the position of 
said armature with respect to said electromagnet while 
maintaining the spatial relationship of said fixed contact 
springs one to another, to said armature and to said mov 
able contact springs. 

3. In a multi-contact electromagnetic relay, a mounting 
frame of magnetic material, an electromagnet mounted 
on said frame, a pile up assembly of co-operating movable 
and stationary contact springs insulatedly mounted on said 
frame; an armature mounted on said frame and adapted 
to co-operate with said electromagnet for actuating said 
movable contact springs in response to armature move 
ment, irst means for respectively positioning said arma 
ture and said stationary contact springs relative to the 
co-operating movable contact springs, and second means 
for simultaneously adjusting the position of said station 
ary contact springs and of said armature relative to said 
electromagnet without affecting the positioning between 
said arimature and Said stationary contact springs and 
said movable contact springs, while maintaining the con 
tact relationship between said contact springs. 

4. In a multi-contact electromagnetic relay, a mounting 
frame of magnetic material, an electromagnet mounted 
on said frame, a pile-up assembly of co-operating movabie 
and stationary contact springs insulatedly mounted on 
said frame, an armature mounted on said frame and 
adapted for co-operation with said electromagnet, a driv 
ing member of insulating material mounted on said arma 
ture and positioning said movable contact springs relative 
to Said armature for actuating said movable contact 
Springs in response to armature movement, means pre 
Setting the released position of said armature relative to 
said stationary contact springs, and means for varying the 
released position of said armature relative to said elec 
tromagnet while maintaining the preset positions of said 
statioanry contact springs relative to said released arma 
ture position and in turn to said movable contact springs. 

5. In a multi-contact electromagnetic relay, a mounting 
frame of magnetic material, an electromagnet and a co 
operating armature mounted on said frame, a pile up of 
co-operating movable and stationary contact springs also 
in ounted on said frame, a movable contact driver of in 
sulating material mounted on said armature, said driver 
positioning said movable contact springs relative to said 
armature, a stationary contact spring positioner of insulat 
ing raterial adjustably mounted on said frame and posi 
tioning said stationary contact springs in space, a shoulder 
formed on said positioner and serving as an armature 
stop, and spring means biasing the free end of said arma 
ture against said shoulder under conditions where said 
armature is in released condition, thereby establishing the 
released position of said armature relative to said sta 
tionary contact springs. 

6. In a multi-contact electromagnetic relay, a mounting 
frame of magnetic material, an electromagnet and a co 
operating armature mounted on said frame, a pile up of 
co-operating movable and stationary contact springs also 
Inounted on said frame, a movable contact driver of in 
sulating material mounted on said armature, said driver 
positioning said movable contact springs relative to said 



armature, a stationary contact spring positioner. of insulat 
ing material mounted on said frame and positioning said 
stationary contact springs in space, a shoulder formed on 
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said: positioner and serving as an armature stop, spring 
means biasing the free end of said armature against Said 

I shoulder under conditions where said armature is in re 
leased condition, thereby establishing the released posi 
tion of said armature relative to said stationary contact 
springs, and means for adjusting the separation of said 
positioner from said frame, whereby adjustment of said 
positioner relative to said frame maintains the established 
spacial relationship between said stationary contact springs 
and said armature when in its released position and in 
turn said movable contact springs, while changing the 
spatial relationship of said released armature relative to 
said electromagnet. . 

7. In a multi-contact electromagnetic relay, a mounting 
frame of magnetic material, an electromagnet and a co 
operating armature mounted on said frame, a pile up of 
co-operating movable and stationary contact springs also 
mounted on said frame, a movable contact driver of in 
sulating material mounted on said armature and engaging 
each of said movable springs in fixed separation from said 
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8 
for the limits of the operated and unoperated positions 
of said arrnature. - 

9. A relay as set forth in claim 8, wherein said means 
for accurately varying the position of said positioning 
member include a vertically extending threaded stud 
In Clinted on said frame, said positioning member being 
provided with a threaded aperture co-operating with said 
stud for attaching said positioning member to said frame 
and for accurate adjustment of the position of said posi 
tioning member relative to said frame. 

10. A relay as set forth in claim 8, wherein said arma 
ture has two intersecting, horizontally slotted apertures 
formed intermediate its ends, one aperture being longer 
than the other; said driving member being formed at the 
vertical side edges of its lower portion with two oppositely 
disposed, horizontally extending slots, said slots having 
Substantially the same thickness as said armature and hay. 
ing oppositely disposed convex surfaces, said slotted lower 
portion co-operating with said armature when said lower 
portion is inserted into said longer aperture in said arma 
ture and the driving member then is rotated into align 

armature, a stationary contact spring positioner of insulat 
sing material adjustably mounted on said frame and en 
is gaging each of said stationary contact springs in fixed 
relation to one another, a first shoulder formed on said 
positioner in fixed relation to the points of engagement 
of said positioner and each stationary spring, means bias 

ring said armature against said first shoulder under condi 
tions where said armature is in released condition for 
establishing the released position of said armature relative 
to said stationary contact springs and to said electro 
magnet, and a second shoulder formed on said positioner 
in fixed relationship to said first shoulder in position for 
limiting the operated position of said armature relative to 
said electromagnet, whereby adjustably positioning of said 
positioner relative to said frame varies the released and 
operated positions of said armature with respect to said 
electromagnet while maintaining the established spatial 
relationship between said stationary contact springs and 
said movable contact springs with the armature in released 
position. - - . . - 

8. In a multi-contact electromagnetic relay in which 
there are provided a mounting frame of magnetic mate 
rial; an electromagnet mounted on said frame; a pile up 
assembly of movable and stationary contact springs in 
sulatedly mounted on said frame in cantilever fashion, 
said contact springs having co-operating movable and sta 
tionary contacts at their free ends; an armature having a 
leaf spring hinge secured to its mounting end, which 
hinge in turn is secured to said frame and pivotably sup 
ports said armature in cantilever fashion below said con 
tact springs in position for co-operating with said elec 
tromagnet; a longitudinal driving member of insulating 
material having longitudinally spaced slots formed therein 
into which said movable contact springs are positioned; 
means removably securing said driving member to said 
armature whereby said movable contact springs are posi 
tioned in fixed relation to said armature; a positioning 
member of insulating material mounted on said frame, 
said positioning member engaging each of said stationary 
contact springs at their free ends and positioning said 
stationary contacts in spaced predetermined relationship 
to one another; the combination with the foregoing of 
armature stops formed integral with said positioning mem 
ber, said stops being in fixed relationship one to the other 
and limiting the operated and unoperated positions of said 
armature relative to said electromagnet, and of means for 
accurately varying the position of said positioning mem 
ber relative to said frame to change the limits of the 
operated and unoperated positions of said armature rela 
tive to said electromagnet, whereby said limits may be 
changed while maintaining constant the spatial relation 
ship between said movable and stationary contacts preset 

25 

ment with Said shorter aperture in said armature to pivot 
ably engage said driver to said armature and to removably 
Secure Said driver to said armature. 

11. in a multi-contact electromagnetic relay, a mount 
ing frame of magnetic material, a core having a peripheral 
groove formed on one end, a fastener removably mount. 

sing said core vertically on said frame, an energizing coil 
3. 
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Serted into predetermined ones. 

loosely fitted onto said core, a removable retaining ring 
positioned in said peripheral groove for holding said coil 
on Said core, an armature having a spring hinge secured 
to. One end of Said armature, the opposite free end of 
said armature being bifurcated, said hinge being in turn 
secuted to said frame for mounting said armature as a 
cantilever extending horizontally over said core for pivotal 
up and down movement, a plurality of fixed and movable 
contact springs insulatedly mounted on one end on said 
rame and insulated from one another, said contact springs 

extending horizontally in cantilever fashion above said 
nature and having co-operating contacts formed on 

their free ends, a longitudinal driver of insulating material 
including mounting means co-operating with said arma 
ture for removably mounting the driver to said armature 
intermediate said ends of said armature, said driver also 
maying a plurality of spaced slots formed along its longi 
tudinal dimension, said movable contact Springs being in 

-- of Said slots and being notched to prevent rotation of said driver, a threaded 
stud secured to said frame, alongitudinal insulating mem 
ber having its base threaded onto said stud, said insulating 
member having longitudinally Spaced contact positioning 
grooves formed along its upper portion, the free ends of 
said stationary contact Springs being positioned in prede 
termined ones of said positioning grooves, a Self-locking 

threaded onto said stud below said insulating member 
and locking said insulating member-in position, said in 
sulating member also having a groove formed at its lower 
end, the latter groove providing upper and lower shoulder 
stops. to limit armature movement, said armature having 
its bifurcated free end positioned in said latter groove 
between said upper and lower shoulder stops, a helical 
Compression spring mounted on said stud and engaging 
the bottom surface of said bifurcated free end of said 

- armature, and means for adjusting the compression of said 
65 spring for biasing said armature in its unoperated posi 

tion against Said upper shoulder stop. 
12. In an electromagnetic relay having a frame sup 

porting an electromagnet, a pile up assembly with co 

70 on said frame and 
operable movable and stationary contact Springs mounted 

above Said electromagnet, an armature 
notinted on said frame for movement within an air gap 
defined between said armature and Said electromagnet and 
adapted to actuate said movable contact Springs in re 
Sponse to armature movement; the improvement compris 

75 ing first means forming a positioner of electrically in 
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sulated material, said stationary contact springs and said 
armature being coupled to said positioner and extending 
from the latter in perpendicular direction to the same, 
and second means engaged by said first means for support 
ing the latter on said frame and for facilitating displace 
ment of said first means relative thereto for adjusting said 
air gap, while the contact relationship between said mov 
able and stationary contact springs is maintained. 

13. In a relay according to claim 12, said positioner 
being provided with spaced apart stop means for confining 
the armature movement. 

14. An electromagnetic relay having a frame support 
ing an electromagnet, a pile up assembly with co-operable 
movable and stationary contact springs located above said 
electromagnet, an armature mounted on said frame for 
movement within an air gap defined between said arma 
ture and said electromagnet; comprising means coupling 
said armature with said movable contact springs for actu 
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ating the latter in response to armature movement, a posi 
tioner of electrically insulating material, said stationary 
contact springs and said armature being coupled to said 
positioner, respectively, and adjustment means on said 
frame and coupled with said positioner for facilitating 
displacement of the positioner for varying said air gap 
without affecting the contact relationship between said 
movable and stationary contact springs in regard to said 
armature. 
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