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57 ABSTRACT 

This invention relates to a small-sized electromagnetic 
relay having a contact assembly which is easy to as 
semble and operates with high stability. 

9 Claims, 21 Drawing Figures 
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ELECTROMAGNETC RELAY 

BACKGROUND OF THE INVENTION 

In FIG. 1 there is shown, in perspective, a typical ex 
ample of the prior art miniature electromagnetic relays. 
In the figure, numeral 1 denotes a header, 2 a contact 
assembly, 3 an electromagnetic assembly, 4 a return 
spring, and 5 a back stopper. FIG. 2A is a perspective 
view of the header 1 and contact assembly 2. The 
header 1 consists of a sole plate 1a and a series of 
contact pieces 1b - 1i which are hermetically sealed to 
said sole plate 1a. The contact assembly comprises sta 
tionary contact springs 2a, 2b, 2c, 2d, and movable 
contact springs 2e, 2f. All of these contact springs 2a 
- 2fare welded to the respective contact pieces 1b, 1d 
- 1.f, 1h, li which project beyond the surface of said 
sole plate 1a. The sole plate 1a is also formed with a re 
cess 1j. The stationary contact springs 2a, 2d and mov 
able contact spring 2e constitute, in combination, a 
switch contact assembly, and the stationary contact 
springs 2b, 2c and movable contact spring 2f constitute 
another switch contact assembly. FIG. 2B show, in per 
spective, a part of the electromagnetic assembly 3 in 
cluding a return spring 4 and a back stopper 5. The 
electromagnetic assembly 3 comprises a pair of coils 
3a, 3b, a yoke 3c, a pair of bobbins 3d, 3e, an armature 
3f, a shaft 3g, and a pair of cores 3h, 3i. The armature 
3f is secured to the shaft 3g which, in turn, is rotatably 
supported by the yoke 3c. Secured to both ends of said 
armature 3fare driving bars 3j, 3k which carry at their 
ends insulating balls 31, 3m, respectively. These insu 
lating balls 31, 3m are so arranged as to actuate the 
movable contact springs 2e, 2f, respectively. The ends 
of the coils 3a, 3b are connected to the terminals 1c, lg, 
respectively. The return spring 4 is coiled around the 
shaft 3g. The stopper 5 is secured to the yoke 3c and 
disposed between the contact assembly 2 and the elec 
tromagnetic assembly 3 so as to define the scope of ac 
tuation of said driving bars 3j, 3k secured to the arma 
ture 3f. The yoke 3c is securely fixed in the recess 1j of 
the sole plate 1a. 
Having the above-described arrangement, this prior 

art miniature electromagnetic relay operates as follows. 
When the electromagnetic assembly 3 is nonexcited, 

the armature 3f is set at its initial position under the 
pressing force of return spring 4. In the contact assem 
bly 2, the movable contact spring 2e is in contact with 
the stationary contact spring 2a under a predetermined 
pressing force produced by the bending of the spring, 
while the movable contact spring 2f is also similarly in 
contact with the stationary contact spring 2e. When the 
coils 3a, 3b, are energized, the armature 3f is attracted 
to the cores 3h, 3i, so that the insulating balls 31, 3m 
depending from both ends of said armature 3f move the 
movable contact springs 2e, 2f to cause them to be 
pressed against the respective stationary contact 
springs 2d, 2b, thereby effecting contact switchover. 
However, in assembling such a miniature electromag 

netic relay, the terminals 1b - 1i must be inserted and 
hermetically sealed one by one, and also the stationary 
contact springs 2a-2d and movable contact springs 2e, 
2f must be secured one by one to the corresponding 
terminal pieces b, le, if, li, ld, lg. Therefore, the as 
sembly work is very inefficient and a number of parts 
as well as many steps are required for adjustment. Also, 
when it is desired to form a multiple switchover contact 
system by using such contact assemblies, the size of the 
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2 
relay unit becomes large and can hardly be formed as 
a miniature size. Further, for effecting loaded actuation 
of the movable contact springs in such a contact assem 
bly, there is employed a so-called flexure type where 
any actuating force is supplied from the outside, so that 
the contact opening and closing operations of the unit 
are low in reliability. 

OBJECTS OF THE INVENTION 

An object of the present invention is to realize a re 
duction of the number of parts, the number of assem 
bling steps and the number of adjusting steps required 
in assembling the unit, by directly combining a movable 
contact spring assembly to which the movable contact 
pieces are welded and a terminal assembly to which 
said movable contact spring assembly and stationary 
contact pieces are welded. 
Another object of the present invention is to allow 

easy construction of a contact assembly having a plu 
rality of switchover contacts by using the above-said 
arrangement and also to allow employment of a highly 
reliable liftoff type mechanism for loaded actuation of 
the movable contact springs. 

Still another object of the present invention is to ob 
tain a relay unit with a flat construction. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a perspective view showing an example of 
the prior art miniature electromagnetic relays; 
FIGS. 2A and 2B are perspective views of the princi 

pal parts of the electromagnetic relay shown in FIG. 1; 
FIG. 3 is a top plan view of an electromagnetic relay 

according to an embodiment of the present invention; 
FIG. 4 is a side elevation of the electromagnetic relay 

of this invention thereof; 
FIG. 5 is an exploded view of the invention illustrat 

ing the method of assemblage; 
FIGS. 6A to 6J are assembly drawings of the header 

and contact assembly in the electromagnetic relay 
shown in FIGS. 3 to 5; 
FIGS. 7A and 7B are top plan views showing opera 

tion of the contact assembly; and 
FIGS. 8 to 10 are perspective views of an electromag 

netic relay according to another embodiment of the 
present invention. 
DETAILED DESCRIPTION OF THE INVENTION 

Referring to the drawings, FIG. 3 is a top plan view 
of a miniature electromagnetic relay embodying the 
present invention, and FIGS. 4 and 5 are a side eleva 
tion and an assembly drawing thereof respectively. In 
these figures, numeral 106 designates a header, 107 a 
contact assembly, 108 a card member, 109 an electro 
magnetic assembly, 110 a return spring, 111 a support 
member, and 112 a cover. These elements are assem 
bled into a unit by first fixing the contact assembly 107 
in position on the header 106 and then joining the card 
member 108, electromagnetic assembly 109, return 
spring 110, support member 111 and cover 112 in that 
order. 
The header 106 and contact assembly 107 are built 

up in the process shown in FIG. 6. That is, firstly, a 
metal sheet 106a is punched as shown in FIG. 6A and 
then bent in an L shape so as to form first arms 106b 
and second arms 206C as shown in FIG. 6B. Then a 
metal frame 106d such as shown in FIG. 6c is mounted 
on and fixed by a glass sheet 106e to said L-shaped 
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metal sheet 106a as shown in FIG. 6D. The first arms 
106b of the L-shaped metal sheet 106a are exposed on 
one side of the glass sheet 106e while the second arms 
106c protrude beyond the other side of said glass sheet. 
Then, the unnecessary portion of the metal sheet 106a 
is cut off, thereby obtaining a header 106 provided with 
two rows of L-shaped terminals 113a - 1 13n. In the ac 
tual manufacturing process, cutting-off of the unneces 
sary portion is practiced after fixing the contact assem 
bly 107 in position. The metal sheet 106a is also formed 
with guide holes 106f, 106g, and the metal frame 106d 
is provided with recesses or cut-out portions 106h - 
06.R. 
The contact assembly 107 is built up in the following 

way. The stationary contact pieces 107a - 107d are 
connected vertically to the first arms 106b of the re 
spective terminals 113b, 113e, 113h, l 13k. 
Next, two metal sheets 107e and 106f, which have 

been punched as shown in FIGS. 6F and 6G, are sub 
jected to L-shape bending work to form raised-up strip 
protions 107g and their base portions 107h as shown in 
FIGS. 6H and 6. (Each strip portion with its base por 
tion describes an L shape). The strip portions 107g 
serve as movable contact springs 114a - 1 14d, 1 14e - 
114h. Secured to one side of each of said movable 
contact springs 114a - 114h is a corresponding one of 
the movable contact pieces 115a - 115h. Mounting of 
the metal sheet 107e to the header 106 is accomplished 
by first positioning them relative to each other by regis 
tering the guide holes 106f, 106g, at both ends of the 
metal sheet 106a with the corresponding guide holes 
107h', 107h formed at both ends of the metal sheet 
107e, then welding the first arm portions 106b of the 
corresponding terminals 113d, 113g, 1 13j, 113m ex 
posed on the surface of the header 106 to the base por 
tions 107h of the associated movable contact springs 
114a – 114d, and then cutting off the unnecessary por 
tion of the metal sheet 107e. Fixing of the metal sheet 
107f to the header 106 can also be accomplished simi 
larly by first positioning them relative to each other by 
registering the guide holes 106f, 106g with correspond 
ing holes 107i, 107j, then welding the base portions 
107h of the associated movable contact springs 114e - 
114h to the first arm portions 106b of the correspond 
ing terminals 113c, 1 13f, 1 13e, 1131, and then cutting 
off the unnecessary portion of the metal sheet 107f. 
After uniting the header 106 and contact assembly 107 
in the above-said manner, the unnecessary portion of 
the metal sheet 106a is cut off, thereby obtaining a 
combined structure of header 106 and contact assem 
bly 107 as shown in FIG. 6.J. The movable contact 
springs 114a – 114h contact the corresponding station 
ary contact pieces 107a - 107d by the action of their 
elastic pressure. 
The electromagnetic assembly 109 consists of a bob 

bin 109a, a coil 109b, a core 109c, a yoke 109d and an 
armature 109e. The coil 109b is wound around the bob 
bin 109a, and the core 109c is inserted in said bobbin 
109a, with one end of said core being secured to the L 
shaped yoke 109d. Both ends of the coil 109b are con 
nected to the terminals 113a and 113n, respectively. 
On the top surface of said yoke 109d are provided a 
pair of protuberances 109f, 109g adapted to define the 
positions of the return spring 110 and support member 
111 when they are assembled together. 
An end 109h of the armature 109e is worked circu 

larly so that it is rotatably supported by the support 
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4 
member 111. The other end of said armature is formed 
with recesses 109i, 109j and disposed in opposition to 
the core 109c. The return spring 110 is L-shaped and 
formed with guide holes 110a, 110b which fit with the 
protuberances 109F, 109g, respectively, provided on 
the yoke 109d. In one end of said return spring 110 are 
formed recesses 110c, l l Od for supporting the card 
plate 108. Said card plate 108 is provided with protu 
berances 108a - 108d (108c and 108d being not 
shown) disposed corresponding to the stationary 
contact pieces 107a - 107d and greater in width than 
said contact pieces 107a - 107d. Also provided at one 
end of said card plate are protuberances 108e, 108f 
that fit in the recesses 109i, 109j, respectively, formed 
in the armature 109e, and at the other end of said card 
plate are provided protuberances 108g, 108h that fit in 
the recesses 110c, 110d, respectively, formed in the re 
turn spring 110. The card plate 108 is supported by said 
armature 109e and return spring 110 so as to lie paral 
lel to the contact assembly 107. 
The support member 111 is made from a metal sheet 

which has been punched and bent into a desired shape. 
In the top face of said support member are formed 
guide holes 111a, 11 lb which fit with the protuber 
ances 109f, 109g, respectively, on the yoke 109d. In as 
semblage, said support member is secured by said pro 
tuberances 109f, 109g together with the return spring 
110 as for instance by calking. At both ends of said sup 
port member 111 are provided legs 111c, l l l d and 
111e, 11 lif which fit securely in the respective recesses 
106h - 106k formed in the metal frame 106d of the 
header 106. At an upper end of said support member 
111 are also provided recessed portions 111g, 111h 
(111h being not shown) adapted for rotatably retaining 
an end 109h of the armature 109e, and below said re 
cessed portions 111g, 11 1 h are provided back stoppers 
111i, 11 lj (111j being not shown) for the armature 
109e. 
In this way, the contact assembly 107 is unitarily 

combined with the header 106 and then the card plate 
108, electromagnetic assembly 109 and return spring 
110 are assembled together so as to be supported by 
the support member 111, and thereafter the cover 112 
is airtightly mounted over the metal frame 106d which 
constitutes the header 106. 
The miniature electromagnetic relay according to the 

present invention which has the above-described ar 
rangement operates as follows. 
Referring to FIGS. 7A and 7B, there are shown top 

plan views of the contact assembly 107 for illustrating 
the operation of the present device. FIG. 7A shows the 
condition of the contact assembly 107 where the elec 
tromagnetic assembly 108 is inoperative, and FIG. 7B 
shows the situation where the electromagnetic assem 
bly 108 is operative. 

In FIGS. 7A and 7B, the protuberances 108a - 108d 
provided on the card plate 108 are disposed adjacent 
the stationary contact pieces 107a - 107d to actuate 
the movable contact springs 114a – 114h to perform 
touching and separating operations relative to the sta 
tionary contact pieces 107a - 107d. 
Now, let it be supposed that the electromagnetic as 

sembly 109 is in an initial inoperative condition; then 
the card member 108 will be moved to the position of 
the back stoppers 111 i, 11 lj by the return spring 110, 
and the protuberances 108a - 108d will actuate the 
movable contact springs 114a, 114b, 114g, 1 14h to let 
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them separate from the respective stationary contact 
pieces 107d, 107c, 107b, 107a, while making contact 
between stationary contact piece 107a and movable 
contact spring 114d, between stationary contact piece 
107b and movable contact spring 114c, between sta 
tionary contact piece 107c and movable contact spring 
114f, and between stationary contact piece 107d and 
movable contact spring 114e, under elastic pressure of 
movable contact spring 114d, 1 14c, 14f, 1 14e, respec 
tively, as shown in FIG. 7A. 
Let it now be assumed that power is connected to the 

coil 109b of the electromagnetic assembly 109 to ener 
gize the latter. Then the armature 109e supported ro 
tatably by the support member 111 will be attracted by 
the core 109C and the card member 108 fitted in the re 
cesses 109i, 109i in the armature 109e and recesses 
110c, 1 10d in the return spring 110 will be actuated by 
attraction of the electromagnetic assembly 109 to 
move parallel to the contact assembly 107 against the 
restorative force of the return spring 110, thus separat 
ing the movable contact springs 114d, 14c, 1 14f, 1 14e 
away from the respective stationary contact pieces 
107a, 107b, 107c, 107d, while making contact between 
stationary contact piece 107a and movable contact 
spring 114h, between stationary contact piece 107b 
and movable contact spring 114g, between stationary 
contact piece 107c and movable contact spring 114b, 
and between stationary contact piece 07d and mov 
able contact spring 114a, under elastic pressure of the 
movable contact springs 114h, 1 14g, 1 14b, 1 14a, re 
spectively, as shown in FIG. 7B. When power is discon 
nected from the coil 109b, the card member 108 is 
again forced back to its original position by the action 
of return spring 110, bringing the contact assembly 107 
back into the condition of FIG. 7A. Thus, as apparent 
from FIGS. 7A and 7B, four switchover contact assem 
blies centered by the stationary contact pieces 107 a - 
107d, respectively, are formed in the miniature electro 
magnetic relay of the present invention. 
FIGS. 8 shows, in perspective, a miniature electro 

magnetic relay with a more flat construction according 
to another embodiment of the present invention. In 
FIG. 8, reference numeral 106 indicates a header and 
107 a contact assembly built up on said header 106. 
This header 106 and contact assembly 107 are the 
same as that shown in FIG. 6. Another contact assem 
bly 107 is not shown to avoid redundancy. Numeral 
16 denotes a supporting base plate on which said 
header 106, return springs 117, an electromagnetic as 
sembly 118 and card member 119 are mounted. The 
return springs 117a, 1 17b, have their one end secured 
to both ends of the header 106, and recesses 117c, 
i 17d are formed toward the other ends of said springs. 
The electromagnetic assembly 118 comprises a bobbin 
118a, a coil 118b, a core 18c, a yoke 118d, an arma 
ture 118e, and a stopper 118f. The core 118c is secured 
at its one end to the yoke 118d. The yoke 118d is L 
shaped, with one side thereof being secured to the core 
118c and the other side to the base plate 116. The ar 
mature 18e is opposed to the other end of the core 
118c, with one end of said armature being rotatably 
supported on said base plate 116 and a protuberance 
118g is provided at the other end of said armature. The 
back stopper 118f is secured to the yoke 118d to define 
the movable range of the armature 118e. The card 
member 119 is disposed on the contact assembly 107 
so as to extend parallel to the header 106 and fits se 
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6 
curely in the recesses 117c, 117d in the return springs 
17a, l 17b. Toward one end of the card member 119 
is formed an opening 119a through which a protuber 
ance 1 18g of the armature 118e is inserted. Said card 
member 119 is also provided with protuberances 119b 
- 119e (119d and 119e being not shown) correspond 
ing to the stationary contact pieces 107a - 107d of the 
contact assembly 107. 
According to this arrangement, when the electro 

magnetic assembly 118 is inoperative, the card member 
119 is moved to the position where the armature 118e 
is held back by the back stopper 118f, and when the 
electromagnetic assembly 118 is energized, the arma 
ture 118e now is attracted by the core 118c to move 
against the restorative force of the return springs 117a, 
1 17d. Making and breaking of contact assembly 107 is 
effected in accordance with said movement of the card 
member 119. Thus, in this embodiment, as the electro 
magnetic assembly 118 is disposed substantially flush 
with the header 106, the height of the unit is apprecia 
bly reduced to provide a flat miniature electromagnetic 
relay. 
FIG. 9 is a perspective view of a miniature electro 

magnetic relay with a flat construction according to 
still another embodiment of the present invention. In 
FIG. 9, numeral 106 designates header, 107 contact as 
sembly (not shown), 116 support base, 117 return 
springs, 118 electromagnetic assembly, 119 card mem 
ber, and 120 back stopper. The electromagnetic assem 
bly 18 consists of a bobbin 118a, a coil 118b, a core 
118c and a yoke 118d. The bobbin 118a is secured to 
the yoke 118d and the core 118c is arranged movable 
in said bobbin 18a. Said yoke 118d is secured to the 
support plate 116. The card member 119 is disposed on 
the contact assembly 107 while supported by the return 
springs 117a, 117b. Said card member 119 is provided 
on both sides thereof with protuberances 119b - 1 19e 
and recesses 119?, 1 19g designed to define the movable 
range of the card member 119. Said card member also 
has at its one end a protruding portion 119h adapted to 
join with the core 118c of said electromagnetic assem 
bly 118. The back stoppers 120a, 12Ob are secured to 
both sides of the header 106 and fit in the recesses 
19f, 1 19g, respectively, formed in the card member 
19. 
When the electromagnetic assembly 118 is inopera 

tive, the card member 119 is forced by the return 
springs 117a, 11.7b to one of the positions defined by 
the back stopper 120, and when the electromagnetic 
assembly 118 is energized, said member 119 is now at 
tracted by the core 118c to move to the other position 
defined by said back stopper 120. Contact opening and 
closing of the contact assembly 107 is effected with 
Said movement of the card member 119. 

FIG. 10 shows, in perspective, still another embodi 
ment of the present invention. As will be seen, header 
106, return springs 117, electromagnetic assembly 118, 
back stopper 120 and driving lever support 121 are 
mounted on a base plate 116. The electromagnetic as 
sembly 118 consists of a bobbin 118a, a coil 118b, a 
core 118c, a yoke 118d and an armature 118e. The 
core 118c is secured to the yoke 118d which is in turn 
secured to the base plate 116. The card member 119 
is supported parallel to the header 106 on the contact 
assembly 107 by return springs 117a, 1 17b. Supported 
Swingably by the support 121 is a working lever 122 of 
which one end 122a is pivotally secured to a central 



3,911,383 
7 

part of the card member 119 and the other end 122b 
has secured thereto the armature 118e of the electro 
magnetic assembly 118. The back stopper 120 is fixed 
at a location opposed to the core 118c for defining the 
movable range of the armature 118e secured to the 
working lever 122. In a situation where the electromag 
netic assembly 118 is inoperative, the card member 
119 is moved to the position defined by the back stop 
per 122 under elastic pressure of the return springs 
117a, l 17b, and when said electromagnetic assembly 
118 is energized, the armature 118e secured to the 
working lever 122 is attracted by the core 118c to let 
the card member 119 move with swing of the working 
lever 122, thus effecting touching and separation of 
contacts of the contact assembly 107 through protuber 
ances 19b - 1 19e on the card member 119. 
Thus, according to the present invention, the header 

assemblage can be accomplished by merely mounting 
groups of integrated terminals on the base plate, while 
the contact assembly can be formed by merely fixing 
the integrated movable contact springs to the header. 
Also, highly stable operation is ensured as the contact 
assembly employs a lift-off system in which closing or 
touching of contacts is accomplished by the force of 
elastic pressure of the movable contact springs while 
separation of contacts is effected by utilizing a driving 
force opposing said elastic pressure of said movable 
contact springs. 

In a certain embodiment of the present invention, 
there was shown a miniature electromagnetic relay in 
which the terminals are secured by a glass sheet in a 
metal frame, with the support member being fixed to 
said metal frame, but a similar relay can be also ob 
tained without using said metal frame, by instead fixing 
the terminals to the opposing sides of the glass sheet 
and securing the support member to said glass sheet. 

In still another embodiment of the present invention, 
there is an arrangement in which the movable contact 
springs are provided in pairs so as to be contactible 
with the opposed sides of the stationary contact pieces, 
with the protuberances provided on the card member 
being disposed between said movable contact springs. 
It is also possible to obtain a desired miniature electro 
magnetic relay by employing an arrangement in which 
a single movable contact spring is provided contactible 
with the side of each stationary contact piece, so that 
said movable contact spring will be actuated by a corre 
sponding protuberance on the card member. 
What is claimed is: 
1. A miniature electromagnetic relay including a 

header comprising an insulating base plate and a plural 
ity of L-shaped terminals, said terminals being arranged 
in two rows with the first arms of said respective termi 
nals being positioned on one side of said insulating base 
plate and the second arms of said respective terminals 
being projected out from the other side of said insulat 
ing base plate; a contact assembly comprising station 
ary contact pieces secured vertically to the first arms of 
one group of terminals and movable contact springs se 
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being arranged in contactable relationship at its other 
end with a corresponding one of said stationary contact 
pieces; a card structure movable in a direction parallel 
to the surface of said header and having protuberances 
provided adjacent corresponding stationary contact 
pieces; an electromagnetic assembly adapted to attract 
said card structure to thereby effect a touching and 
separation operation between said stationary contact 
pieces and said movable contact springs; and a return 
spring adapted to restore the original position of the 
card structure after it has been moved by the said elec 
tromagnetic assembly. 

2. A miniature electromagnetic relay as set forth in 
claim 1 and further including a support member to 
which said electromagnetic assembly and said return 
spring are secured and which is fixed on said header, 
wherein said card structure is supported at its one end 
by an end of said return spring and also supported at its 
other end by an end of an armature in said electromag 
netic assembly, so as to retain said card structure mov 
able parallel to the header surface. 

3. A miniature electromagnetic relay as set forth in 
claim 1, wherein said plurality of terminals are secured 
to the opposing sides of said insulating base plate and 
said support member is also fixed to said insulating base 
plate. 

4. A miniature electromagnetic relay as set forth in 
claim 1, wherein said card structure is supported mov 
able parallel to the header surface by a plurality of re 
turn springs. 

5. A miniature electromagnetic relay as set forth in 
claim 1, further including another base plate for 
mounting the header thereon, said another base plate 
also having amounted thereon said electromagnetic as 
sembly. 

6. A miniature electromagnetic relay as set forth in 
claim 1 and further including another base plate 
adapted for mounting thereon said header and said 
electromagnetic assembly, wherein said armature of 
said electromagnetic assembly and said card structure 
are connected by a lever supported to be swingable 
about a fixed pin and parallel to the surface of said sec 
ond base plate. 

7. A miniature electromagnetic relay as set forth in 
claim 1, wherein said movable contact springs are pro 
vided in pairs for each of the stationary contact pieces 
so as to be contactable with the opposing side faces of 
said stationary contact pieces, with said protuberances 
being disposed between each said pair of movable 
contact springs. 

8. A miniature electromagnetic relay as set forth in 
claim 1 and further including a metal frame and a 
cover, said header being secured airtightly surrounding 
said insulating base plate, wherein said cover is air 
tightly fixed to said metal frame so as to seal at least 
said electromagnetic assembly, said card structure, and 
said contact assembly. 

9. A miniature electromagnetic relay as set forth in 
claim 1, wherein the movable contact springs are pro 

cured at one end to the first arms of the other group of 60 vided one for each of the stationary contact pieces. 
said terminals, each of said movable contact springs 

65 


