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CLIP MEANS T0 FACILITATE ASSEMBLY OF 
THE RELAY 

Bertil S. Bengtsson, Scituate, Mass., assignor to Sigma 
Instruments, Inc., a corporation of Massachusetts 

Filed Nov. 14, 1961, Ser. No. 152,261 
17 Claims. (Cl. 200-87) 

This invention relates to electro-rnagnetic devices and 
particularly to relays suitable for general industrial use. 
Broadly stated, the objects of the invention are to pro 
vide a relay having long life, high switching capacity, 
high reliability, low manufacturing cost, and of such 
dimensions and characteristics as to be interchangeable 
with the largest number of competitive relays intended for 
use under comparable conditions. 
A more speci?c and very important object of the pres 

ent invention is to eliminate as far as possible the internal 
wiring in the relay. Much of the available space inside 
the relay envelope has, in prior constructions, been oc 
cupied by wiring between the terminals of the relay proper 
and its base or plug-in termination. The wiring which has 
been heretofore required, aside from being space-con 
suming, is costly, and many solder points are required 
which are a constant source of trouble, possible break 
down and increased resistance. In the construction of 
the present invention most of the internal wiring and 
soldered joints are eliminated. It has thus been possible 
to utilize the available space in the relay envelope so 
that, without enlarging over-all dimensions, it has been 
possible to lengthen the ?exible members of the switches, 
thus permitting a larger cross section for a given spring 
characteristic. This has made possible reduction of the 
total contact resistance of the relay, terminal to terminal. 
This decrease in resistance is in addition to that secured 
by the elimination of many of the soldered joints required 
in previous constructions. 

In preferred constructions embodying the present inven 
tion the switch or switches and the electro magnetic actu 
ating elements are separable. This facilitates the assem 
bly of the relay. The construction is also such that stress 
reversal in the ?exible switch members is avoided, as the 
contact ?ngers of the switch members are not secured to 
the armature so that they do not follow the armature 
through the over-travel part of its stroke. This tends to 
?atten the load curve of the armature, which is important 
when continuity is required in the movement or stroke of 
the armature. It also reduces the armature chatter in 
the case of alternating current actuation. 
The fact that the armature is not fastened to the switch 

elements also permits the mass of the armature to be 
reduced. This, in turn, reduces the impact of the arma 
ture against the pole face of the magnetic core. Wear 
on the armature suspension is also reduced. Less kinetic 
energy is stored in the moving parts, resulting in less 
bounce of the armature. Also, due to the separation of 
the switch and actuator, the bounce of the armature 
against the core is not transmitted to the moving contacts 
of the switches. 

Other important features of the invention in its pre 
ferred embodiment relate to an improved armature sus 
pension with minimum friction and improved means for 
permitting and maintaining correct and accurate adjust 
ment of the armature. 
Another important feature of construction which is 

preferably embodied in the structure of the present inven 
tion is the formation of various parts so as to include 
within the parts themselves fastening means by which the 
parts may be assembled. These formations cooperate 
with formations on other parts and particularly with 
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spring clips by which the parts may be secured. The use 
of welding or soldering in joining parts is minimized and 
conventional fastening means such as screws, bolts or 
rivets are wholly or largely eliminated. Valuable space 
is thus saved, the expense and nuisance of handling many 
small parts is reduced, and the danger of screws and nuts 
becoming loosened during use is avoided. 

Other objects and advantages of the invention will ap 
pear in the course of the following description of a pre 
ferred embodiment thereof. One such preferred embodi 
ment is illustrated in the accompanying drawings. These 
drawings show a double pole, double throw electromag 
netic relay which may be provided in forms for either A.C. 
or DC. operation. Many features of the invention are ob 
viously applicable to other forms of relay and some of the 
features are useful in connection with other types of 
electromagnetic or switching apparatus. The applicabil 
ity of the various inventive features disclosed is therefore 
not to be taken as limited to the particular type of relay 
illustrated. ‘ 

In the drawings 
FIG. 1 is a front elevation of the relay of the type 

above referred to, the envelope being shown‘in section; 
FIG. 2 is a plan view of the relay shown in FIG. 1, 

the envelope illustrated being of transparent material 
such as plastic; 
FIG. 3 is a rear elevation of the relay shown in FIG. 

1; 
FIG. 4 is a side elevation of the relay viewed at right 

angles to the position shown in FIG. 1; 
FIG. 5 is a top plan view of the pin base of the relay; 
FIG. 6 is a side elevation of the pin base; 
FIG. 7 is a bottom plan view of the pin base; 
FIGS. 8, 9 and 10 are transverse sections of the pin base 

taken on lines 8, 9 and 10, respectively, of FIG. 5; 
FIG. 11 is a top plan view of the relay base; 
FIG. 12 is a bottom plan view of the relay base; 
FIG. 13 is a front elevation of the relay base, partly 

in vertical section; 
FIGS. 14 and 15 are vertical sectional views on lines 

14-44 and 15-45, respectively, of FIGS. Y12 and 13; 
FIG. 16 is a front elevation of the coil and its bobbin; 
FIG. 17 is a side elevation of the coil and bobbin; 
FIG. 18 is a plan view of the pin base with the relay 

base assembled thereon, the contact brackets carrying 
their contact elements being shown in position on their 
respective bases; 

FIG. 19 is a vertical section on line ‘19—19 of FIG. 18 
showing the relay base mounted on the pin base; 

FIGS. 20 [and 21 ‘are plan views of the contact brackets 
which are to be mounted on ‘the pin base; 
FIGS. 22 and 23 are plan views of the terminal brack 

ets which are ‘also to be mounted on the pin base; 
FIG. 24 is a :side elevation of the terminal bracket 

shown in FIG. 23; ‘ 
FIG. 25 is a fragmentary view in rear elevation of the 

upper part of the vertical arm of the terminal bracket 
shown in FIG. 24; 

‘FIG, 26 is a side elevation of the opposite side of the 
relay from that shown in FIG. 4 with the relay envelope 
removed; ’ 

FIG. 27 is a side elevation of the armature viewed from 
the side ‘facing the coil; 

(FIGS. 28 and 29 are views in plan and side elevation, 
respectively, of the bridge; 3 

FIGS. 30 land 31 :are views in plan and side elevation 
respectively, of an auxiliary retaining clip; 

FIG. 32 is a plan view ‘of the armature stop; 
FIG. 33 a fragmentary vertical sectional View show 

ing 1a portion of the bridge, armature stop and the upper 
part of the armature engaged therewith illustrating the 
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knife edge pivotal contact between the edge of the tarma 
Itu're ?ange and the armature stop; 

FIG. 34 is a side elevation of the main retaining clip 
showing the curvature of the top of the clip before the 
clip has been pressed down to functional position; 
FIG. ‘35 is a side elevation of the clip shown in FIG. 

34, parts being broken away; 
FIG. 36 is a side elevation of one of the armature 

springs; 
FIG. 37 is a side elevation of one of the spring contacts 

before being assembled; 
FIG. 38 is a front elevation of the same; 
1FIG. .39 is a side elevation of a tubular terminal pin 

for attachment to a coil wire, parts being shown in sec 

FIG. 40 is a side elevation of a terminal pin for attach 
,ment to a contact bracket or terminal bracket, partly 
broken away; and 
FIG. 41 is a side elevation of an insulating plate tor 

attachment to the armature, 
Retenring to the drawings in detail, the illustrated em 

bodiment of the invention is a double pole, double throw 
relay. The relay embodies a base 50 of insulating mate 
rial carrying terminal pins 52, 152a, and 52b arranged to 
?t in a conventional socket (not shown). Mounted on 
the base are a pair of normally open contacts ‘54 and nor 
mally closed contacts 56. These are engaged alternately 
by movable contacts 58 carried on contact springs ‘60. 
The contact springs are actuated by a pivoted armature 
62 moved by an electric-magnet having a core 64‘ sur 
rounded by a coil 66. When the coil is de-energized the 
armature is moved away from the pole rface of the core 
by armature tension-lug springs 168 so that the movable 
contacts ‘5 8 engage the normally closed contacts 56. When 
the coil is energized, the armature moves so as to relieve 
the pressure on the springs 160, which are prestressed so 
as to move the contacts '58 into engagement with the 
normally open contacts '54. 
A novel construction of base is provided in which sol 

dered connections are eliminated and also the use of 
screws and bolts. 
The base is made in two pieces of insulating material 

The lower of 
these pieces, 70, comprises a pin base from which the 
terminals .52, 52a, and 52b project, while the upper piece 
712 may be termed the relay base. The pin base is shown 
as having a guide pin 71 molded integral therewith. On 
the pin base are mounted the brackets '74 carrying up 
. wardly projecting arms 76 to which are ?xed the movable 
contact springs 60. Also carried by the pin base are the 
brackets 78 carrying the normally closed contacts 56. 
The brackets 78 are separated from the brackets '74 by 
pieces of insulating material ‘82 (FIG. 19). Mounted on 
the relay base are brackets 84 carrying the normally open 

. contacts 54, The pin base has a ?ange or shoulder por 
tion ‘86 in which lugs 88 on the relay base ?t. The pin 
base 70 land the relaynbase ‘72 and brackets '84 are all 
permanently ‘clamped together by certain of the terminal 
pins 52,’ which are provided midway their length with 
?anges v90 ‘?tting in sockets 92 in the bottom of the pin 
base and which have shank portions 94 extending through 
holes in the pin base 7 0 and up through matching holes in 
the relay base 72. The upper end-s of the shanks are spun 
or ?anged over as indicated at ‘96. The relay base is nar 
rower than the pin base terminating at the line ‘98 (FIG. 
18) so as to leave a space through which project up 
wardly the springoarrying bracket portions 76 and the 
contactacarryin-g portions 78 which carry the contacts 56. 
The brackets 78 are ‘clamped against the insulating pieces 
l82 which, in turn, bear on the bracket 74, these parts be 
ing held in ?rm contact by pins 52a, the shanks 94a of 
which are shorter than the shanks 94 of pins 52. 
The shanks of the ‘terminal pins ‘are of such diameter in 

relation to the sizes of the holes in the respective terminal 
brackets mounted thereon that the shanks have to be 
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forced through the holes with substantial pressure. The 
force ?t thus obtained insures good electrical contact with 
out soldering. The shank diameter should be su?iciently 
larger than the hole diameter to result in substantial stress 
ing of the metal so that a tight contact is maintained under 
all temperature conditions to which the instrument will 
be subjected. 
The pin base, in addition to having the marginal ?ange 

86, has a central partition wall '100 terminating at its 
*front end in a lug 3102, the flange and lug being slightly 
higher than the marginal ?ange ‘86. Also projecting up 
ward from the pin base are cylindrical projections ,103 
which have tapered sockets 1104 therein communicating 
with holes 4106. ‘Hollow pins 52b having ?anges 108 are 
mounted in holes. The relay base ?ts on top of 
the pin base as above described and it has a ‘groove 110 
in its lower face which receives the upper edge of the 
partition ‘100 so as to seal oil the spaces between the bases 
in which the two contact systems are mounted. The re 
lay base also has two large holes 112 in which the upper 
edges of the projections :103 are received. The relay 
base also has an upwardly projecting ?ange extending 
around three sides and comprising a back wall 114 and 
side walls 116, the walls 116 each have a projection 118 
on its outer side which is in the form of an inverted wedge 
the base of which forms a shoulder 120. The rear part of 
the relay base between the ?anges 114 and 116 is raised 
so as to form two shoulders or seat portions 122 and also 
a raised dividing lug 124. 
The contact springs 60 are of inverted U shape having 

legs 126 which are ?xed to the arms 76 of the brackets 
74. The arms 76 are shown as provided with holes 128 
which receive outwardly bent lugs 130 on the lower ends 
of the spring legs 126. The arms 76 also have tongues 
132 (FIGS. 24, 25) bent inwardly near their upper ends, 
and the spring legs 126 have tongues 134 (FIGS. 37, 38) 
bent outwardly so as to slide behind the tongues 132. 
The springs are thus held ?rmly by slipping the tongues 
134 into position and the lugs 130 into the holes 128. 
The long outer legs 136 of the contact springs have ?xed 
to their ends the movable contacts 58. ' 

In devices of the lower ratings where current values’ 
are not too great, the mounting of the contact springs 
by means of the lugs and tongues described, forms a low 
resistance conection so that no other fastening means 
between the springs and the arms 76 of the brackets is 
required. This is advantageous because the assembly is 
very quickly effected without the use of any special tools 
and also the contact springs may be readily detached from 
the brackets for adjustment or replacement. Where high 
surrents are involved, it may be desirable to weld or solder 
the springs to the brackets. In this case, the lug and 
tongue connections described facilitate the welding and 
soldering by holding the springs in proper position during 
such operations. 
The base section comprising the pin base, relay base, 

pins carried thereby which also secure the base parts 
together, the ?xed contact brackets and movable contact 
brackets and springs carried thereby, constitute a com 
plete sub-assembly (FIG. 19) which may be put together 
by spinning over the ends of the pins as above described 
(and by Welding the contact springs to their brackets, 
Where this is needed). 
The coil 66 is wound on a plastic spool or bobbin 140, 

having rectangular ?anges 142 which ?t between the 
?anges 114 and 116 of the relay base and rest on the 
shoulders 122. The terminal Wires 143 from the coil 66 
are passed down through the tubular studs 52b and are 
soldered at their lower ends to the bottoms of such studs, 
these being the only soldered joints in the relay. The 
sockets 104 guide and protect the wires and provide 
adequate spacing so that short circuiting is prevented 
The armature and its supporting and pivoting means 

are assembled and mounted on the base sub-assembly by 
the use of spring clips and without the employment of 



3,211,854 
5 

conventional fastening means such as screws, bolts, or 
rivets. A bridge member 144 (FIGS. 28, 29) ?ts over 
the coil spool having a top 146, two short front ?anges 
148 engaging the front spool ?ange 142 and a long back 
?ange 150 pressing ?rmly against the rear pole face of 
the core 64, such face being enlarged so as to form a 
?ange 152 engaging the back spool ?ange 142. If the 
relay is for use with alternating current the core is usually 
laminated‘ and may be provided with a shading coil 154. 
On the top 146 of the bridge is placed a plate con 

stituting what may be termed an armature stop 160 (FIG. 
32) which has a face 162 against which bears the bearing 
or pivot edge 164 of the ?ange 166 of the armature 62. 
The coil 66 and its spool 140, the bridge member 144 

- and the armature stop 160 are all ?rmly held in position 
by spring clip means including a spring clip or retaining 
clip 170 (FIGS. 34, 35) which has sides or legs 172 which 
are cut out at 174 so as to leave cross pieces 176 at their 
lower ends. The ends of the armature stop and, the top 
of the bridge member are provided with tabs 177 which 
?t in the cutouts 174. The top of the retaining clip is a 
downwardly curved plate 178 which bears on armature 
stop 160. The retaining clip is made of spring metal and 
the lower ends of the side walls or legs 172 pass outside 
of the walls 116 of the relay base. The clip is pressed 
down until the cross pieces 176 snap under the shoulders 
120 at the bottoms of the wedges 118 thereby retaining 
the parts speci?ed in position and under the pressure of 
the spring top plate 178. 
The parts are further secured in position by an auxil 

iary spring clip 180 (FIGS. 30, 31) which has an inwardly 
curved back 182 and sides 184 terminating in hook por 
tions 186. After the retaining clip 170 has been secured 
as described, the clip 180 is snapped in place with the 
curved back 182 partly straightened and pressing against 
the ?ange 150 of the bridge member (FIG. 26) and the 
hook portions engaged with portions of the retaining clip 
at one side of the slots 174. 
The clip 180 thus performs two functions. It prevents 
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35 

the separation of the legs of the retaining clip 170 and 40 
thus ensures ?rm permanent engagement of the latter with 
the relay base and it also holds the bridge member 14.4 
in solid contact with back of the core 64. A low reluct 
ance magnetic contact is thus secured without welding or 
brazing. This simpli?es assembly and, more importantly, 
assures a better magnetic circuit than is usually attain 
able by welding. When a core, particularly a laminated 
core is welded to a backing member, the welding process 
may upset the molecular structure of the core so as to 
counteract the effects of heat treatment or annealing to 
which the core elements had been subjected. 
The armature 62 is tensioned by a pair of wire springs 

68 (FIG. 36) which have offset bent ends 192 which ?t 
in holes 194 in the armature and extend across the top 
plate 178 of the retaining clip 170. The ends of the spring 
are formed into hooks 195 which are received in notches 
or spring rests 196 in the plate 178. To facilitate 
assembly the plate 178 is provided with a temporary 
spring rest notch 198 (FIG. 2) which is deeper than the 
notches 196. The ends of the spring may be engaged 
in this notch 198 without stressing the spring. Then the 
assembly is completed by sliding the ends of the spring 
outward into the spring rests 196. The spring rest notches 
196 hold the springs in position and are deep enough to 
allow the hooks to move slightly so as to follow the mo 
tion of the armature. The inclined surfaces 200 permit 
the springs to be moved from the temporary spring rest 
notch 198 to the spring rest 196, permitting the move— 
ment of the springs to be accomplished without overstress 
during the assembly. The springs are formed so that 
when mounted, they are under the necessary tension to 
properly control the armature. They should not be 
stretched or distorted during assembly. If adjustment of 
the spring tension is required, this is accomplished by 
tweaking the springs with a pair of pliers. 
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The bearing face 162 of the armature stop 160 and 

adjacent face of the armature ?ange are so formed as to 
provide a clearance angle (FIG. 33). This permits of a 
knife edge contact between the armature ?ange and the 
stop so that friction and wear are negligible. In the con— 
struction illustrated the face of the armature stop is in 
clined at a small angle (i.e. 14°) from the vertical so 
that the armature pivots about the knife edge corner 164 
without any shifting or rubbing action. 
The armature stop plate 160 is also formed with deep 

slots 202 in its ends. By the use of a suitable tool these 
may be widened or narrowed thereby permitting adjust 
ment of the angularity of the bearing face 162 trans 
versely of the relay. This adjustment permits the arma~ 
ture face to be brought into exact parallelism with the 
pole face of the magnet and also permits the spacing of 
the armature and pole face to be accurately adjusted. 
The armature is prevented from lateral displacement 

by means of a tab 204 bent from the top plate 178 of the 
retaining clip which is received in a notch 206 in the 
edge of the armature ?ange 166. The point of engage 
ment of the tab and notch is close to the axis of pivotal 
movement of armature so that the relative movement 
between the engaging surfaces of the tab and notch is 
very small and friction is a minimum. 
The armature is insulated from the contact springs 60 

by a layer of insulating material 208 (FIG. 41) which 
is supported by the ends of springs 68. 
The relay is preferably enclosed in a dust cover or 

envelope 211} which may be of plastic or metal. This 
may be provided with ribs 212 inside its lower edge which 
snap under the rim 214 of the pin base 70. 
The construction also provides for very easy assembly. 

The contact brackets and the base portions are readily 
assembled and held together by spinning over the heads 
of the contact pins. The coil is then placed and the coil 
wires passed through the hollow pins and soldered. All 
the other parts are then assembled by means of spring 
clips without the use of any bolts, nuts, rivets or special 
tools. The assembly is thus not only quickly completed, 
but there are no nuts or screws that can possibly become 
detached no matter how long the relay is continued in 
service. A very durable and trouble-free construction 
results. 

While but one specific embodiment of this invention 
has been shown and described in detail, it will be under 
stood that many variations may be made in the construc 
tion and that many features of the invention are capable 
of being used without others in different types of devices. 
It is desired, therefore, to cover the invention in whatever 
form its principles may be embodied. 

Iclaim: 
1. An electro-magnetic relay comprising a base of 

insulating material, a contact bracket assembly mounted 
on said base, an electro-magnetic motor assembly includ 
ing a coil, core and movable armature, a bridge member 
having a top ?tted over the top of said coil and having a 
?at ?ange engaging the front of said electro-magnetic 
motor assembly and a back ?ange pressing ?rmly against 
said core, an armature stop positioned on the top of said 
bridge, said electro-magnetic motor assembly having a 
?ange extending from a side of said coil around said 
bridge into abutment with said stop, spring clip means 
having portions interlocking with said insulating base and 
biasing said stop and said bridge member against said 
electro-magnetic 'motor assembly and holding said arma 
ture with said bridge member and said stop in an assem 
bled position, said spring clip means constituting the sole 
means for securing said electro-magnetic motor to said 
base, said insulating base having clip holding formations 
thereon, said spring clip means including an inverted 
U-shaped spring clip extending over the coil and arma 
ture assembly and having formations on the lower ends 
of the legs thereof interlocking with the formations on 
the base, and an auxiliary clip engaging the legs of the 
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U-shaped clip so as to hold the same in engagement with 
the formations on the base. 

2. An electro-magnetic relay having a base comprising 
two superimposed blocks of insulating material, the lower 
block constituting a pin base and having contact pins 
projecting from the bottom thereof for electrical connec 
tion, the upper block constituting a relay base having 
formations thereon for carrying a coil and armature and 
supporting means therefor, certain of said contact pins 
having shanks projecting through registering holes in said 
base blocks and headed at their upper ends so as to secure 
said base blocks together, said contact brackets being 
?xed to certain of said pins between said upper and lower 
base blocks and other contact brackets being ?xed to cer 
tain of said pins and located on top of the upper base 
block. 

3. An electro-magnetic relay comprising a base of in 
sulating material, contact bracket assemblies mounted on 
said base, an electromagnetic motor assembly including 
a coil, core and movable armature, and spring clip means. 
having portions interlocking with said insulating base and 
portions engaging said motor assembly, said spring clip 
means constituting the sole means for securing electro 
magnetic motor assembly to said base, said contact bracket 
being ?xed to certain of said pins and located on top of 
the upper base block, certain of said contact brackets be 
ing mounted between the upper and lower base blocks 
and being provided with inverted U-shaped springs ?xed 
thereto, said springs extending substantially above the top 
of the upper base block, the downwardly bent free por 
tions of said U-shaped springs extending below the top 
of the upper base block and carrying movable contacts 
for engagement with ?xed contacts carried by the brackets 
mounted between the upper and lower base blocks and on 
the upper base block. 

4. In a electro-magnetic relay, a base of insulating 
material, switch contacts carried thereby, and an electro 
magnetic motor assembly mounted on said base, said motor 
assembly including a coil and bobbin, a magnetic core 
in the coil having a pole face on one side thereof and 
extending through the coil and projecting slightly beyond 
the surface of the bobbin flange at the back of the coil, 
an inverted U-shaped bridge mounted on the coil bobbin, 
an armature pivotedly mounted on top of the bridge and 
having a portion extending down into position to be in 
?uenced by ?ux from said pole face, said bridge having a 
downwardly extending ?ange contacting with the project 
ing rear end of the magnetic core, and spring means for 
pressing thebridge ?ange into contact with said core and. 

5. An electro-magnetic relay as claimed in claim 4 in 
which said spring means comprise a spring clip extending 
transversely of said bridge ?ange and having a concavely 
curved resilient portion pressing against the outer sur 
face of said bridge ?ange. ‘ 

6. An electro-magnetic relay as claimed in claim 4 in 
which an armature stop is mounted on top of said bridge 
member, said armature stop having a bearing surface 
thereon, the armature having a ?ange extending partly 
over the top of said bridge member and having a bearing 
surface contacting the bearing surface of said armature 
stop, at least one of the bearing surfaces of said armature 
stop and said armature respectively being bevelled so that 
the armature engages the surface on the armature stop 
in line contact only so as to provide a knife edge en~ 
gagement between the armature and the armature stop. 

7. An electro-magnetic relay, a base of insulating mate 
rial, switch contacts carried thereby, and an electro 
magnetic motor assembly mounted on said base including 
a coil having a magnetic core therein, a bridge member 
having a top extending over the coil, an armature stop 
mounted on top of said bridge member having a body 
and a contact surface carrying portion integral therewith, 
an armature having a ?ange extending partly over the 
top of said bridge member and having a bearing surface 

, contacting the contact surface of said armature stop, said 
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armature having a portion extending down intoposition 
to be in?uenced by the flux from said core, the contact 
surface carrying portion of said armature stop being sep 
arated from the body of said armature stop by deep slots, 
permitting movement of said contact surface portion of 
said stop with respect to the body thereof, whereby the 
position of the contact surface can be adjusted with corre 
sponding adjustment of the armature with respect to the 
pole face of said core. 

8. An electro-magnetic relay, a base, switch contacts 
carried thereby, and an electro-magnetic motor assembly 
mounted on said base including a coil having a magnetic 
core therein, a bridge member having a top above said 
coil, an armature stop mounted on top of said bridge 
member having a bearing surface, an armature having 
a ?ange extending partly over top of said bridge member 
and having a bearing surface contacting the bearing sur 
face of said armature stop, said armature having a por 
tion extending down into position to be in?uenced by 
the flux of said core, an inverted U-shaped spring clip 
for retaining said armature stop and bridge in position, 
and an armature spring attached to said armature at one 
end and extending over the top of said clip and hooked 
thereto at the other end. 

9. An electro-magnetic relay as claimed in claim 8 in 
which the clip has a plurality of notches in its edge for 
engagement by the hooked end of the armature spring, 
one of said notches being deeper than the other, the edge 
of the clip between said notches sloping outwardly from 
the deeper notch to the shallower notch whereby the 
hooked end of the spring may be engaged in the deeper 
notch and moved over said inclined surface until the 
hooked end of the spring engages the shallower notch. 

10. An electro-magnetic relay as claimed in claim 8 in 
which the armature has a portion engaging a spring carry 
ing a movable contact, said contact spring being me 
stressed so as to urge the armature portion toward the 
pole face of the magnetic core, the armature spring be 
ing of suf?cient strength to overcome the resistance of the 
contact spring and move the armature away from the 
pole face when the coil is de-energized. 

11. An electro-magnetic relay as claimed in claim 10 
in which the resultant forces to which the armature is 
subjected by magnetic attraction and by the action of the 
contact spring and armature spring substantially inter 
sect in the pivotal axis of the armature. 

12. An electro-magnetic relay comprising, a base of 
insulating material, a contact bracket assembly mounted 
on said base, an electromagnetic motor assembly includ 
ing a coil having a pole face, a core and movable arma 
ture, a bridge member engaged with said pole face and 
having a portion extending along said coil, an armature 
stop mounted on a portion of said bridge member overly 
ing said coil, a substantially L-shaped armature element 
including a portion overlying said bridge member with 
an end abutting against said armature stop and a portion 
extending downwardly adjacent said core, and spring clip 
means having portions interlocking with said insulation 
base and portions overlying said armature stop and said 
bridge, and resiliently carrying and orienting said arma 
ture. 

13. An electro-magnetic relay according to claim 12, 
wherein said spring clip means includes a U-shaped re 
taining clip having side legs extending downwardly on 
each side of said coil and a top bridging portion which 
‘rests on said armature stop, and a spring element carried 
by said bridging portion and extending downwardly and 
resiliently connecting said armature. , 

14. An electro-magnetic relay, a base of insulating 
material, switch contacts carried on said base, an electro 
magnetic motor assembly mounted on said base, said 
motor assembly including a coil wound around a bobbin, 
a magnetic core in the coil having a pole face on one 
side thereof, said core extending through said coil, an in 
verted U-s‘haped bridge member mounted on said coil 
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bobbin, an armature pivotally mounted on top of the 
bridge member and having a portion extending down 
wardly into position to be in?uenced by the ?ux from said 
pole face, and a substantially U-shaped retaining clip 
including leg portions extending downwardly on each 
side of said coil and having a bridging top portion rest 
ing against said armature stop, said bridge member locat 
ing said armature stop and said armature, and a resilient 
element carried by said bridge member and biasing said 
spring in a non-actuated position outwardly away from 
said core. 

15. An electro-magnetic relay according to claim 14, 
including auxiliary spring clip means extending around 
an end of said bridge member adjacent said core and 
having side leg portions engaged around said retaining 
clip leg portions. 

16. An electromagnetic relay comprising a base of 
insulating material, contact bracket assemblies mounted 
on said base, an electromagnetic motor assembly includ 
ing a coil, core and movable armature, and spring clip 
means having portions interlocking with said insulating 
base and portions engaging said motor assembly, said 
spring clip means constituting the sole means for securing 
electro-magnetic motor assembly to said base, said in 
sulating base including clip holding formations thereon 
and in which the spring clip means includes an inverted 
U-shaped spring clip extending over the motor assembly 
and having formations on the lower ends of the legs of 
the spring clip interlocking with the formations on the 
base, the sides of the legs of the spring clip being cut 
out to provide two downwardly extending portions con 
nected by cross piece which interlocks with one of the 
formations of the base, and an auxiliary spring clip ex 
tending transversely of the legs of the inverted U-shaped 
spring clip having hooked portions engaging with the 
downwardly extending portions of the spring clip legs so 
as to prevent disengagement of said spring clip legs from 
the formations on the base. 

17. An electro-magnetic relay comprising a base of in 
sulating material, a contact bracket assembly mounted on 
said base, an electro-magnetic motor assembly including 
a 'coil, core and movable armature, a bridge member hav 
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ing a top ?tted over the top of said coil and having a ?at 
?ange engaging the front of said electro-magnetic motor 
and a back ?ange pressing ?rmly against said core, an 
armature stop positioned on the top of said bridge, said 
electro-magnetic motor assembly having a ?ange extend 
ing from a side of said coil around said bridge into abut 
ment with said stop, spring clip means having portions 
interlocking with said insulating base and biasing said 
stop and said bridge member against said electro-mag 
netic motor and holding said armature with said bridge 
member and ‘said stop in an ‘assembled position, said 
spring clip means constituting the sole means for securing 
said electro-magnetic motor to said base, and an auxiliary 
spring clip member extending around a side of said arma 
ture and biasing said back ?ange of said bridge member 
against said core and being engaged on each side with 
said spring clip means. 
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