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ABSTRACT OF THE DISCLOSURE 

A hermetically sealed microminiature relay which is all 
welded and requires no adjustment after ?nal assembly. 
The relay includes an electromagnetic and a pivotal arma 
ture which is journaled in jeweled bearings for de?ning a 
?rst ?xed air gap and a second variable air gap for selec 
tively altering the drop-out to pick-up current ratio of a 
given relay, and contains a contact arrangement having a 
plurality of ?xed contacts and at least one movable con 
tact actuated by the movement of the armature for per 
forming the transfer switching functions of the relay. 

My invention relates to a microminiature relay and 
more particularly to an improved transistor size of elec 
tromagnetic relay which is virtually impervious to fric 
tional wear, is substantially free of adjustments after as 
semblage, is effectively protected against contamination, 
is relatively inexpensive, is readily controllable in regard 
to its electromagnetic characteristics, and is ef?cient and 
reliable in operation. 
With the ever increasing advancements and develop 

ments in our aerospace program, the need for new and 
improved electromechanical as well as electronic hard 
ware is in constant demand. In the electromechanical 
?eld, there is a continual requirement for smaller, lighter 
and better electromagnetic relays which will succeed in 
meeting the rigorous standards necessary in mil-spec ap 
plications. In addition to the ability to withstand extreme 
inertial forces caused by shock, vibration, acceleration, 
deceleration and gravitational changes, the relays must be 
possessed of various other required attributes which in 
sure satisfactory operation even under the most extreme 
environmental conditions. For example, it is desirable 
from the standpoint of size and weight reduction to de 
crease the number of relay parts by combining the func 
tions of separate members. In addition, it is advantageous 
to preferably employ an all-welded construction since me 
chanical fasteners not only require additional space but 
also are time consuming. In relays having bearing type 
pivoted armatures, it has been found that lubrication or 
lubricating vehicles cause contamination to occur so that 
it is generally advisable to employ improved bearing sur 
faces to prevent contamination and also to minimize fric 
tional Wear and, therefore, to maximize mechanical life. 
Further, it has been found that an insulator type pivot 
bearing surface arrangement permits more operating 
power to be utilized for the contact transfer function 
rather than overcoming frictional drag and also serves 
as an insulator to facilitate relay assembly by welding. 
Further, it will be appreciated that the spacing of parts 
in a microminiature relay allows little, if any, available 
room for adjustments, and, therefore, it is highly advan 
tageous to completely eliminate and dispense with any 
adjustments after ?nal internal assemblage. A further de 
sired feature in microminiature relays is the ability to 
control and vary the dropout and pickup current ratio 
without altering or exchanging any of the parts of the 
relay. 

Accordingly, it is an object of my invention to pro 
vide a new and improved microminiature relay which en 
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2 
compasses all of the above-mentioned features and ad 
vantages. 
A further object of my invention is to provide an im 

proved transistor type relay which does not require any 
adjustments after ?nal assemblage. 
Another object of my invention is to provide a unique 

electromagnetic relay which employs an improved bear 
ing arrangement having minimum wear and long mechan 
ical life for pivotally supporting the relay armature. 

Yet another object of my invention is to provide an 
improved electromagnetic relay which allows an all 
welded construction to be employed. 

Yet a further object of my invention is to provide a 
unique microminiature relay which requires a minimum 
number of parts due to the employment of a multiple 
function principle. 

Still another object of my invention is to provide an 
improved microminiature relay having a controllable 
dropout current characteristic. 

Still yet another object of my invention is to provide 
a unique transister type of electromagnetic relay having 
a pivotal armature which is preselectively positioned in 
relation to the electromagnetic pole pieces to establish a. 
predetermined dropout-to-pickup current ratio. 

Still yet a further object of my invention is to provide 
a new and improved electromagnetic relay that is ex 
tremely small, light and compact, that has low frictional 
wear, that is immune to shock and vibrations, that has 
low power consumption, and that has improved opera 
tional characteristics. 
Yet still another object of my invention to to provide 

a new and improved microminiature relay which is simple 
in construction, economical in cost and ef?cient and re 
liable in operation. 

Further objects, features and advantages of my inven 
tion will become more apparent as the following descrip 
tion proceeds and the ingenuity and novelty which char 
acterizes my invention will be pointed out particularly in 
the appended claims which form part of my speci?cation. 

Generally, my invention relates to a microminiature 
relay comprising a header and contact assembly having a 
plurality of insulated contact pins including external 
terminal portions and internal stationary and movable 
contact portions. An electromagnetic assembly has an 
energizable coil and a magnetic frame including a ?rst 
pole piece and a pair of depending elongated legs ?xedly 
secured to the header. A magnetic core member extends 
through the coil and has one end secured to the magnetic 
frame and has a second pole piece formed on the other 
end thereof and is spaced from the ?rst pole piece. A split 
retaining plate is disposed intermediate the pole pieces 
and the adjacent surface of the coil for holding the coil 
in proper relationship. A bearing assembly includes a 
pair of bearing support plates ?xedly secured at pre 
selected points along the elongated legs. Each of the hear 
ing support plates has a jeweled bearing press ?t into 
suitable apertures therein. An armature assembly in 
cludes a ?at armature member and a pivoted shaft se 
cured thereto and has the ends of the shaft journaled in 
the jeweled bearings so that a ?rst air gap exists between 
the ?rst pole piece and the adjacent surface of the 
armature and a second air gap exists between the sec 
and pole piece and the adjacent surface of the armature 
member. Contact actuating means are carried by the 
armature assembly and are adapted to engaged the mova 
ble contact portions for providing a transfer switching 
action between the :movable and stationary contact por 
tions. A biasing spring is carried by the header and urges 
the armature member against the split retaining plate 
when the coil is deenergized, thereby limiting the rota 
tional movement of the armature assembly. A cover 
completely encloses the internal structure and is se 
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curely fastened to the header for providing a hermeti~ 
cally sealed microminiature relay. 
A better and more complete understanding of my in 

vention will be had by reference to the drawings, in 
which similar characters of reference refer to similar 
parts throughout the several views and in which: 

FIG. 1 is an actual size perspective view of a relay, 
with the cover on, constructed in accordance with the 
present invention. 

FIG. 2 is a side elevation, partly in section, greatly 
enlarged of the relay of FIG. 1. 
FIG. 3 is a cross-sectional view of FIG. 2 taken along 

lines I'III--III. 
FIG. 4 is a side elevation view of the header and con 

tact assembly shown in FIG. 3 with the cover removed. 
FIG. 5 is a side elevational view, partially in section, 

of the relay in its deenergized condition, the cover and 
header and contact assembly being omitted. 

FIG. 6 is a cross-sectional view of FIG. 5 taken along 
a line substantially corresponding to line VII—-VII of 
FIG. 5. 

FIG. 7 illustrates a detailed partial cross-section in 
magni?ed form of a pivotal journal bearing of the relay. 
FIG. 8 is a cross-sectional view of FIG. 5 taken along 

a line substantially corresponding to line VIII—VIII 
of FIG. 5. 

FIG. 9 is a partial side elevational view of the relay 
in its energized condition, the cover and header and con 
tact assembly being omitted. 
FIG. 10 is a perspective view, partially in section, of 

the armature assembly. 
Referring now to the drawings, there is shown in FIG. 

1 the actual size of a transistor type of relay in ac 
cordance with the present invention. The various in 
ternal assemblies which make up the relay are com 
pletely enclosed and hermetically sealed by the cover 
C which is preferably welded to an associated ?ange of 
the header assembly H so that the relay is impervious 
to dust, moisture and other contaminants which may 
be present in the operating environment. The various 
electrical circuit connections are made through the con 
necting leads or connector pins 17, which will be de 
scribed in greater detail hereinafter. 
As shown in FIG. 2, the relay simply consists of ?ve 

principal parts, namely, a header and contact assembly 
H, an electromagnetic assembly B, an armature assem 
bly A, a bearing assembly B, and a cover C, all of which 
will now be described. 
The header and contact assembly H, which is best 

shown in FIGS. 2, 3, and 4, comprises a circular base 
plate or header disk 11 having a peripheral ?ange 12 
and a central table portion 13. As previously mentioned, 
the ?ange portion 12 is designed to cooperate with the 
lower rim portion 14 of the cover C which is tele 
scoped over the internal relay assemblies and is welded 
in cooperative association therewith as is shown in 
FIG. 2. A guide tab 15 extends laterally from the ?ange 
portion 12 and provides an indexing position or point of 
reference for facilitating plug mounting or wiring of 
the relay. The base plate 11 also includes a pair of 
notches 16a and 16b for receiving a pair of supporting 
legs of the electromagnetic assembly E, as will be de 
scribed in greater detail hereinafter. The plurality of 
circularly disposed connector pins or leads 17 protrude 
outwardly from the header plate 11 and afford external 
connections with the inner contacts of the relay. Each 
of these connector pins or leads is secured in place by 
being embedded in a mass of suitable insulating material 
18, such as glass, which ?lls each of the openings 19, as 
best shown in FIG. 3. Thus, an air tight bond exists be 
tween external terminal portions on one side of the 
header plate 11 and the internal contact assembly which 
performs the various switching functions on the other 
side of the header plate 11. The contact assembly in 
cludes a pair of movable contacts or switch blades 20a 
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4 
and 20b, the inner ends of which are suitably secured, 
such as by welding to the connector pins 17a and 17b, 
respectively. The movable contacts or blades 20a and 
20b are suitably disposed and normally biased into co 
operative association with a pair of ?attened upper and 
lower stationary contacts 21a-22a and 21b~22b respec 
tively. The stationary contacts 21a and b and 22a and b 
are integrally formed and bent at substantially right 
angles so that they are parallel with respect to the upper 
surface of the table portion 13. Further, each pair of 
stationary contacts are also arcuately bent to overlap 
each other so that the outer free ends of movable con 
tacts 20a and 20b provide a make-and-break contact ar 
rangement for selectively performing the desired switch 
ing functions. Thus, as shown in FIGS. 3 and 4, the sta 
tionary and movable contacts form two independent 
double-throw switches each having two positions. While 
a multiple DPST switching arrangement is illustrated in 
the drawings, it is readily understood that a single DPST 
switching arrangement or a multiple SPST as well as a 
single SPST contact arrangement may be equally em 
ployed in practicing the present invention. The inner 
portions 170 and 17d of the two remaining connector 
pins are employed for providing the necessary electrical 
connection between the electromagnetic coil and a suita 
ble source of electrical power, as will be described in 
greater detail hereinafter. 

In addition, the header assembly carries an elongated 
biasing spring 25 which has one end securely fastened to 
the upper surface of the header table 13, such as by spot 
welding, as indicated at 26 in FIG. 3. As will be described 
in greater detail hereinafter, the purpose of spring 25 is to 
engage the armature assembly and to bias the armature 
member in a particular given direction. 
The electromagnetic assembly E, which is best illus 

trated in FIGS. 2, 5, 6, 8 and 9, includes a stamped mag 
netic frame 30, a cylindrical magnetic core member 31 
and a prewound energizable coil 32 which is electrically 
connected by wires or leads 33 and 34 to inner connecting 
portions 170 and 17d, respectively. The magnetic frame 
30 includes a depending portion 35 which terminates into 
a turned-in arcuate magnetic pole face 36. The magnetic 
frame 30 also includes a pair of diametrically opposed de 
pending supporting legs 37 and 38 which as previously 
mentioned are received within the appropriate recesses 
16a and 16b for securing the frame to the base or header. 
The energizable coil 32 is preferably suitably disposed in 
partial surrounding relationship with the magnetic frame 
30 and includes a pair of dielectric end ?anges 39 and 40 
disposed at the top and bottom thereof for insulation pur 
poses. As shown in FIG. 5, the cylindrical core member 
31 extends through the axial center of the coil 32 and in 
cludes an upper reduced portion which is preferably rig 
idly secured, such as, being peened, to the top of the 
magnetic frame 30. The projecting end of the core mem 
ber 31 is jointed 'to a second magnetic pole piece 42 
which is suitably spaced from the ?rst magnetic pole piece 
36. A split retaining ring 43 is suitably disposed be 
tween the bottom surface of the coil, namely, the under 
side of the insulating end ?ange 40 and the upper surface 
of the pole piece members 36 and 42 for securely holding 
the coil in proper spaced relationship thereto. The split 
retaining plate 43 ?ts snugly around the circumference of 
the core piece member, and the slit 44 effectively reduces 
eddy current losses due to induced currents. The retain 
ing plate also includes a pair of oppositely facing tabs 
43a and 43b which extend downwardly and engage the 
respective sides of the pole piece 42 for holding it in 
place. 
The armature assemblage A, which is best illustrated 

in FIGS. 2, 5, 6, 9 and 10, comprises an armature mem 
ber 45 consisting of a ?at piece of suitable magnetic ma 
terial. As shown, one end of the armature 45 is provided 
with a curved surface 46 which agrees with the arcuate 
shape of the pole piece extension portion 35. The other 
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end of the armature member ‘45 is provided with a projec 
tion 47 which cooperates with the under surface of the 
split retaining plate 43 to operate as a stop member for 
limiting the amount of clockwise rotation of the armature 
member 45 when the coil 32 is deenergized, as will be de 
scribed in greater detail hereinafter. The armature assem 
bly also includes a pivotal shaft or pin 48 which is secure 
ly fastened to the underside viewing FIGS. 2, 5, and 9, of 
the armature member 45 by means of a T-shaped pivotal 
mounting bracket or plate 49. As shown, the bracket 49 
is suitably attached to the armature member 45 by means 
of depression type spot welds 50, 51 and 52 which are 
situated on opposite sides of the pivot pin 48. Accord 
ingly, the pivot pin 48 is securely fastened between the 
bracket 49 and the armature member 45. As shown, the 
width of the bracket or plate 49 is preferably greater 
than the armature width so that it extends slightly be 
yond the sides of the armature member 45, the purpose 
of which will be described in greater detail hereinafter. 
Further, a pair of contact actuating members or pusher 
arms 53 and 54 are suitably fastened, such as by spot 
welding, to the retainer plate 49. Each of the actuating 
members 53 and 54 is terminated with nonconducting 
spheres, such as glass balls 55 and 56‘, or other suitable 
insulating material. As will be described in greater de 
tail hereinafter, the insulating balls 55 and 56 are ar 
ranged to engage and to transfer the movable contact 
blades 20a and 20b from stationary contacts 21a and 
21b to 22a and 22b, respectively. It will be appreciated 
that the glass insulating spheres are employed to provide 
the necessary isolation and insulation between the various 
sets of electrical contacts. 
The bearing assembly B, which is best shown in FIGS. 

2, 5, 6, 7, 8, and 9, comprises a pair of press ?tted as 
semblies B each including bearing support plates 57 and 
58 and suitable jeweled bearings 59 and 60 disposed 
therein. Each of the jeweled bearings 59 and 60 is prefer 
ably constructed of a suitable gem, such as a synthetic 
sapphire, which is forced into suitably size apertures in 
the respective bearing support plates such as hole 57a, 
shown in FIG. 7. Each bearing is a circularly-shaped 
apertured disc having a central concaved portion 61, 
such as shown in FIG. 7, which facilitates insertion of 
the end of the pivotal pin and also reduces the contact 
area between the bearings and ends of the mounting 
bracket 49 thereby decreasing the frictional wear there 
between. That is, the bearings 59 and 60 preferably pro 
trude beyond the inner surface of the bearing plates 57 
and 58, respectively, so that a portion of the low-friction 
al bearing surface remains exposed. Accordingly, such an 
arrangement insures that when any lateral movement of 
the armature assembly causes the outer extremities of the 
mounting bracket or plate 49 to engage the protruding 
portions of the bearings 59 and 60, reduced wear and 
drag are achieved thereby enhancing the overall opera 
tion of the relay. 
As shown in FIGS. 2, 6, and 8, the bearing plates 57 

and 58 are preferably spot welded to the respective sup 
porting legs 37 and 38 at preselected points to provide 
the necessary pivotal journals for the armature assembly 
A. That is, each bearing assembly B is welded at a point 
such as 64 along the longitudinal axis illustrated by 
dashed line 65 of the elongated supporting leg 37 as 
shown in FIG. 2. Further, it will be noted in FIG. 2 that 
the supporting leg 37 is received within the notch 16a 
and is secured at a point 66 such as by spot welding. 
Similarly, the supporting leg 38 is received within notch 
16b and is securely attached thereto. Such construction 
results in a highly compact yet rigidly stable assembly 
which needs no standard type of fasteners such as screws, 
bolts, rivets, etc., and as previously mentioned, requires 
no adjustment after the assemblage is completed. The 
entire structure when assembled may be completely en 
closed within the metallic cover C which has the rim 14 
tightly ?tted against the ?ange 12 and preferably welded 
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6 
thereto. If it is desired, the inside of the relay may be 
evacuated, charged with a suitable gas, such as dry nitro 
gen which prevents electrical breakdown and arcing and 
reduces the possibility of corrosion and contamination. 

In operation, the parts of the relay normally assume 
a position that is shown in FIG. 2 when the electro 
magnetic coil 32 is not energized. Under this condition, 
the armature is released and the spring 25 constantly 
urges the projection 47 against the underside of the re 
taining plate 43 so that a predetermined air gap exists be 
tween the magnetic frame pole face 36 and the adjacent 
surface of the armature member 45. It will be noted 
that a separate or ancillary stop member for limiting the 
downward movement of the armature is not required 
since the projection 47 and the retaining plate 43 mu 
tually cooperate to inherently limit the amount of rota 
tional movement of the armature. With the armature in 
its released position, the insulating contact balls 55 and 
56 permit the movable switch blades 20a and 20b to 
electrically contact and engage the upper stationary con 
tacts 21a and 21b, respectively. Accordingly, a com 
pleted circuit path exists between movable contact 20a 
and stationary contact 21a and also between movable 
contact 20b and stationary contact 21b. By integrally 
forming the stationary contacts 20a, 20b, 21a and 21b 
from the connector leads or pins 17, a better and more 
reliable electrical contact is realized since previously the 
individual contact members which were ?xedly secured 
to the connector leads were susceptible to breakage or 
crystallization thereby impairing the integrity of the re 
lay. In addition, the use of contact buttons is not re 
quired since the connector leads and the stationary con 
tact members as well as the movable contacts may be suit 
ably plated with highly conductive materials for reduc 
ing the contact Wear and improving the current carrying 
capabilities. 
Now when the electromagnetic coil 32 is energized by 

connecting the coil leads Or pins 170 and 17d to a 
source of current, the armature member 45 is attracted 
and the armature assembly A is caused to rotate about its 
pivotal axis, namely, shaft or pin 48 in a counterclock 
wise direction, as viewed in FIG. 2. That is, the energiza 
tion of the coil 32 causes the free end of the armature 
to be drawn toward the pole face 36 so that the arma 
ture member 45 assumes the position, as shown in FIG. 
9, namely, with the upper face of the armature 45 engag 
ing the pole face 36. It will be appreciated that the re 
quired amount of electromagnetic force and, in turn, 
the pickup current characteristic of the relay is a direct 
function of the length of the air gap existing between the 
pole face 36 and the upper adjacent surface of the arma 
ture member 45. The counterclockwise rotational move 
ment and picking up of the armature 45 and, in turn, 
the downward movement of the spherical insulating balls 
55 and 56 causes the movable contact blocks 20a and 
20b to break contact with the upper stationary contacts 
21a and 21b and to make contact with the lower sta 
tionary contacts 22a and 22b so that the circuits com 
mon to the stationary contacts 21a and 21b are inter 
rupted and the circuits common to the stationary con 
tacts 22a and 22b are established. In reviewing FIGS. 5 
and 9, it will be noted that a second air gap exists be 
tween the core member pole piece 42 and the adjacent 
surface of the armature 45. The length of this second 
air gap determines the dropout current characteristics of 
the relay. That is, when the relay is picked up, it shortens 
the magnetic circuit air gap, which permits a smaller 
magnitude of coil current to keep the relay picked up 
than was required to pick it up. It has been found that 
the drop-out value, namely, the current level which al 
lows the relay to release the armature and to transfer 
the electrical contacts may be effectively controlled by 
varying the air gap between the armature 45 and the core 
member pole piece 42. Accordingly, by selectively vary 
ing the positions at which the bearing support plates 57 
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and 58 are securely fastened along the longitudinal axis 
65 of the supporting plates 37 and 38, the pivotal axis 
of the armature assembly may be raised and lowered in 
accordance therewith. It will be appreciated that the low 
ering of the pivotal axis causes an increase in the air 
gap dimension to exist between pole face 42 and ad 
jacent surface of the armature 45 which in turn increases 
the current value at which the relay will release. Con 
versely, by slightly raising the bearing support plates in 
relation to the longitudinal axis of the supporting legs 
the air gap between the magnetic core pole piece 42 and 
the adjacent surface of the armature member 45 is de 
creased so that the maxi-mum value of drop-out current 
is proportionally decreased. Accordingly, the drop-out to 
pick-up current characteristic ratio may be accurately 
controlled simply by preselectively determining the posi 
tions of the bearing support plates in regard to the longi 
tudinal axis of each of the supporting legs. However, it 
will be noted that the particular disposition of the bearing 
support plates does not appreciably in?uence the pick-up 
current characteristic of the relay due to the stopping 
action achieved by the armature projection 47 and split 
retaining plate 43. It is readily evident that the biasing 
spring 25 also effectively limits the maximum dimension 
of the air gap between the pole piece 36 and the arma 
ture 45. Thus, without the need of any special adjust 
ments or supplemental parts, any given relay or a group 
of relays designated for a particular environment or 
project which necessitates a particular drop-out to pick-up 
current characteristic may be readily produced and avail 
able by simply varying the position of the bearing plates 
in regard to the longitudinal axis of the supporting legs. 
Hence, an optimum operation and great versatility by a 
standard relay employing standard parts is achieved. 

It has been found that after ?nal assemblage, namely, 
the fabrication of the internal parts of the relay, adjust 
ments of a microminiature relay are not only di?icult and 
laborious but in many cases impossible due to the mi 
nuteness of the structure. For example, standard relay 
adjusting tools are too large and bulky to be manipu 
lated within the con?ned spaces of the relay proper. 
In addition, the limited amount of space does not per 
mit ready access for accurate gage measurements and 
the minuteness of parts within the con?ned spaces does 
not allow accurate visual adjustment. Thus, it is highly 
desirous in a microminiature assembly to dispense with 
all ?nal adjustments after assemblage of the internal 
parts of the relay so that increased savings in overall 
manufacturing costs may be realized. It will be appreci 
ated that the presently described relay does not require 
any adjustments after it has been assembled. 

Further, it will be appreciated that the relative sim 
plicity of the structure described makes it possible to 
readily assemble the various parts while they are held in 
a predetermined position in assembly jigs, thus insuring 
that uniformity of assemblage is achieved. 

In addition to the qualities of reducing friction and, 
in turn, wear on the pivoted journaled surfaces as well as 
on the adjacent surfaces of the armature mounting plate, 
the jeweled bearings eliminate contamination previously 
caused by lubricating vehicles and in the present case 
facilitates assembly by welding. For example, the 
insulated qualities of the jeweled bearings prevents minute 
particles from adhering thereto during welding, which 
could' result in increased wear to the point of complete 
failure, as was possible in prior structures employing non 
insulating pivotal arrangements. 

Thus, it is apparent that the new and improved relay 
of the present invention employs new and improved fea 
tures which result in a more compact, smaller, lighter, 
more economical, durable and ef?cient microminiature 
relay. Because of the unique all welded construction, a 
sturdier and less costly relay is realized. Because of the 
jeweled bearing pivotal arrangement, the problem due 
to lubricating vehicle contamination has been eliminated. 
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Because of the integrally formed stationary contacts and 
the elimination of a separate stop ‘member, a reduction 
in the space between the header and magnetic core frame 
is achieved. Because of the selectivity of positioning the 
bearing support plates and in turn the pivotal axis of the 
armature assembly, the electromagnetic characteristics of 
the relay is effectively controlled, and because of all of 
this the need for ?nal adjustment after assemblage has 
been eliminated. 
While my invention has been described with reference 

to a single embodiment thereof, it should be understood 
that numerous other embodiments and numerous varia 
tions may be made by those skilled in the art that will fall 
in the spirit and scope of my invention. Therefore, it is 
understood that the invention is not to be limited to the 
exact details described herein but is to be accorded the 
full scope and protection of the appended claims. 
Having thus described my invention, what I claim is: 
1. An electromagnetic relay comprising, a header and 

contact assembly, an electromagnetic assembly, an arma 
ture assembly, a bearing assembly and a cover, said 
electromagnetic assembly including a magnetic frame hav 
ing a ?rst pole face and having a pair of elongated sup 
porting legs secured to said header, an electrically 
energizable coil partially surrounded by said magnetic 
frame, and a magnetic core extending through said coil 
and having a second pole face formed on one end and 
having the other end secured to said magnetic frame, said 
bearing assembly including a pair of bearing support 
plates each having a jeweled bearing, each of said bear 
ing support plates secured at a preselected position along 
the longitudinal axis of each of said elongated supporting 
legs, said armature assembly including an armature mem 
ber and a pivot pin the ends of which are journaled in said 
jeweled bearings so that a ?rst air gap exists between said 
?rst pole face and the adjacent surface of said armature 
member and a second air gap exists between said second 
pole face and the adjacent surface of said armature mem 
ber. 

2. An electromagnetic relay as de?ned in claim 1, 
wherein the axis of said armature pivot pin is normal to 
said longitudinal axis of said supporting legs so that the 
preselected position at which said bearing plates are 
secured to said elongated supporting legs determines the 
size of said second air gap and, in turn, the drop-out cur 
rent characteristic of the relay. 

3. An electromagnetic relay as de?ned in claim 1, 
wherein each jeweled bearing comprises a circularly 
shaped synthetic sapphire press-?t into a suitable aperture 
in each bearing support plate. 

4. An electromagnetic relay as de?ned in claim 1, 
wherein said header and contact assembly including a 
circular base plate, a plurality of insulated connecting 
leads extending through said base plate, said connecting 
leads having terminal portions protruding from one side 
of said base plate and having contact portion-s protruding 
from the other side of said base plate, said contact por 
tions including a plurality of integrally formed ?xed con 
tacts and having at least one movable contact attached to 
one of said contact portions in cooperative association 
with said integrally formed ?xed contacts, said 
energizable coil electrically connected to a separate pair 
of said contact portions. 

5. An electromagnetic relay as de?ned in claim 4, 
wherein said base plate includes a ?ange portion with 
which said cover cooperates to hermetically seal the 
internal assemblies of the relay. 

‘6. An electromagnetic relay as de?ned in claim 4, 
wherein a biasing spring is secured. to said circular base 
plate for urging said armature away from said pole faces. 

7. An electromagnetic relay as de?ned in‘ claim 6, 
when a coil retaining plate is disposed between said 
energizable coil and said pole pieces for holding said 
energizable- coil in place, said coil retaining plate co 
operating with said armature member for limitingsaid 
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?rst air gap dimension and, in turn, the pick-up current 
characteristic of the relay. 

8. An electromagnetic relay as de?ned in claim 4, 
wherein said armature assembly includes contact actuating 
means for engaging and operating said at least one mov 
able contact into and out of engagement with selected 
ones of said integrally formed ?xed contacts. 

9. An electromagnetic relay as de?ned in claim 4, 
wherein said elongated supporting legs are welded to 
said circular base plate. 

10. An electromagnetic relay as de?ned in claim 2, 
wherein said bearing plates are welded to said elongated 
supporting legs. 

11. A microminiature relay comprising, a header plate 
having a plurality of insulated contact means including 
external terminal portions and internal stationary and 
movable contact portions, an electrically energizable coil, 
a magnetic frame having a pole face and having a pair 
of supporting legs ?xedly secured to said header plate 
and partially surrounding said coil, a core member extend 
ing through said energizable coil, said core member hav 
ing one end secured to said frame and a pole face formed 
on the other end thereof, a bearing plate having a low 
friction bearing selectively secured to each of said sup 
porting legs at preselected points, an armature having a 
pivot pin journaled in said low-friction bearings so that 
one side of said armature is disposed adjacent to said 
pole faces thereby establishing a ?rst air gap between said 
magnetic frame pole face and said one side of said arma 
ture which determines the armature pick-up characteristic 
and a second air gap between said magnetic core pole 
face and said one side of said armature which determines 
the armature drop-out characteristic, contact actuating 
means disposed on the other side of said armature and 
adapted to engage said movable contacts, a return spring 
having one end secured to said header plate and having 
the other end engaging and biasing said armature away 
from said magnetic frame pole face, and a cover securely 
attached to said header plate for providing a sealed en 
closure. 

12. A microminiature relay as de?ned in claim 11, 
wherein a split retaining plate holds said energizable coil 
in proper relationship with said magnetic frame and said 
core member and limits the distance said armature is 
biased away from said magnetic frame pole face. 

13. A microminiature relay as de?ned in claim 11, 
wherein each of said low-friction bearings is a synthetic 
gem press-?t into an aperture in each of said bearing 
plates. 

14. A microminiature relay as de?ned in claim 11, 
wherein said stationary contact portions are arcuately 
bent and integrally formed from selected ones of said 
plurality of said insulated contact means. 

15. A microminiature relay as de?ned in claim 11, 
wherein said contact actuating means comprises a pusher 
arm and an insulated ball on one end thereof. 

16. A microminiature relay as de?ned in claim 11, 
wherein the relay is an all-welded construction which 
is free of any necessary adjustment after assemblage. 

17. An electromagnetic relay which is substantially free 
of any adjustments after assemblage comprising: 

(a) a header and contact assembly, 
(b) an electromagnetic assembly, 
(c) a bearing assembly, 
(d) an armature assembly, 
(e) and a cover, 

10 

15 

20 

25 

35 

45 

55 

60 

65 

10 
said header and contact assembly including a ?anged 

base plate, a plurality of insulated connector pins 
extending through said base plate, said connector 
pins having terminal portions on one Side of said 
base plate and having contact portions in the form 
of arcuate stationary, elongated movable contacts 
on the other side of said base plate, and a biasing 
spring carried by said base plate, 

said electromagnetic assembly including an electrically 
' energizable coil, a magnetic frame and a magnetic 

core, said magnetic frame having a ?rst magnetic 
pole piece and a pair of supporting legs partially 
surrounding said coil and having the free ends of 
said supporting legs securely fastened to said ?anged 
base plate, said magnetic core extending through said 
coil and having one end secured to said magnetic 
frame and having a second magnetic pole piece 
formed on the other end thereof, a split retaining 
plate disposed between said magnetic pole pieces and 
said energizable coil for securely holding said coil 
in place, 

said bearing assembly including a pair of bearing plates, 
each of said bearing plates having a jeweled bearing 
mounted'thereon, each of said bearing plates selec 
tively positioned at a predetermined location along 
each of said supporting legs, 

said armature assembly including an integrally con 
structed armature member, a pivot pin, a retaining 
plate and contact actuating means, said pivot pin 
having its ends journaled in said jeweled bearings 
so that an air gap is de?ned between said magnetic 
core pole piece and the adjacent surface of said 
armature member, the dimensional length of said 
air gap determines the drop-out characteristic of 
the relay and is dependent upon the given position 
at which said bearing plates are secured to said 
supporting legs, said biasing spring engaging said 
armature assembly and urging one end of said arma 
ture member away from said pole pieces to a point 
Where the other end of said armature member en 
gages said retaining plate, said contacting actuating 
means engaging said movable contacts and causing 
one end of said elongated movable contacts to effect 
a make and break action with said arcuate stationary 
contacts, 

said cover securely fastened to said ?anged base plate 
for providing a sealed enclosure for said assemblies. 

18. An electromagnetic relay as de?ned in claim 17, 
wherein the relay is an all-welded assembly. 
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