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COMPLETE SPBOFICATION 

Electromagnetic Relay 
We, TEXAS INSTRUMENTS INcO:RIPORATED, a 

Corporation organised accordin~ to the laws 
of the State· of Delaware, Umted States of 
America, of 13500 North Central Express-

5 way~ . Dallas 21, ·Texas, United States of 
America, do :hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by wbich it is to be 
pcrf ormed, to be particularly. described in and 

10 by the following statement:-
This .invention relates to electromagneti.c 

relays and has for an object to provide an 
improved construction of electromagnetic re-
lay. . 

1.5 According to the invention, and electro-
magnetic relay comprises stationary contact 
means; a l;lridging contact plunger type sub­
a5sembly comprising a magnetic . armature; a 
shank integral with said artnature; a bridging 

20 contact .element slidably mounted on said 
shank and engageable with said stationary 
contact means, said shank including a 
shoulder portion; a variable rate spring dis­
posed about said shank and interposed be-

2S tween said shoulder portion and said bridging 
contact element, and a non-magnetic weight 
member movable with and also relative to 
said armature. 

According to a further feature of the in-
30 vention, .the electromagnetic relay includes a 

housing having a pair of spaced stationary 
electrical contacts disposed therein and pro:­
vided with a. hollow cavity in which the said 
armature is disposed and guided for recipro-

35 eating axial movement, the said non magnetic 
weight· member resting on said armature for 
movement therewith in the said hollow cavity. 

In the accompanyil)g drawings, in which 
one of the. various possible embodiments of 

40 the invention is illustrated : 
Figure l is a top plan view. of an electro­

magnetic relay .embodying the present inven­
tion; 

Figure 2 is a front elevational view there-
45 of; 

(Priu 41. 6'•J 

Figure 3 is a view taken on line 3-3 of 
Figure 2, with the cover removed for clarity 
of . illustration; and drawn to an enlarged 
scale; 

. Figure 4 is a. top plan view of a cover SO 
member for the relay shown in Figure 1; 

Figure 5 ·is ·a front elevational view of the 
cover member shown in Figure 4; . 

Figure 6 is a bottom plan view of the 
cover member of Fi~. 5; . . SS 

Figure 7 is a secttonal view taken on line 
7-7 of Figure 2, and drawn to an enlarged 
scale, showing certain parts in dashed lines 
in exploded position; 

Figure 8! is a sectional view taken on line 60 
8-8 of Figure 2, and drawn to an enlarged 
scale, showing certain parts in dashed lines 
in exploded relation; 

Figure 9 is a sectional view taken on line 
9-9 of Figure l; and drawn to an enlarged 65 
scale; 

Figure lO is a view similar to Figure 9, 
showing the bridging element and plunger 
subassembly in contacts-closed position; and 

Figure 11 is an exploded perspective view 70 
of the electromagnetic relay shown in Figure 
1. . 

Referring now to Figure 1, an dectromag­
netic relay . embodying the present invention 
is illustrated as being generally indicated by 75 
.the reference number 20 and includes a 
casing member 22 and a cover member 
generally referred to by numeral 24, and beSt 
shown in Figures 4--'6. Casing member 22 
includes beveled lands or projections 25 and 80 
26, and cover member 24 includes a boss 0r 
projection 27. Projections 25, 26 and 27 are 
adapted to interfi.t and mate with a spriJig-
type bracket (not shown), which when in 
operative position about the respective pro- 85 
jections, will secure and maintain the cover 
member and casing, and the parts contained 
thereby, in fixed, operative position. 

Relay 20 includes a pair of stationary con­
tacts 30 and 32 carried respectively · by ter- 90 
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n:iinals 34 and 36, each of the latter -being jections 78 and 80. Proje¢ons 90 and 92 -- /". 
formed of a_ suitably electrically conductive are respectively slidably 'received _between ·iv 

--ri:later,ial. -R,elay, 20 also _includes ~ third elec- pairs of upstanding opposed· walls 94, 96 and ·<t:f}: 
tricallr, oon:duetive terininal 38, formed . of a 98, 100, provided by casing 22, as best S¢eii .· .:. ... 

5 iruitm y electrically -conductive material. Bach in Figu~s 3 ·and .9. COver -member: -24 ?O: 
of terminals 34, 36 and 38 are slidably further· ·- mcludes . a plurality of transversely ·:·.-:-:\ 
received · within, and· respectiv:ely · :futei'..; -extending spaced shoulder -p~io:nS 102, 104, ~. 

fit with open-ended guid<>Way. _ aper- 106, 108 ~d. llO, which interfit with and 
tures 40, ~. and 44 ·provided in rest on· OOm.plenientary shaped recess pm-ti.ons 

75 10 casing member 22, (as 'best shown .in · · provided - in Cll$ing 22, so as to facilitate 
Figures 3 and 11). Each of apertures 40, 42 alignment of and maintain the caver member 
and 44 .respectively . inclu4~ a pair of up- ~ ~d. cas~g .. 22 ___ in relatively :fixed, 
standing walls 45, 46; 48, 50; 49, 51 which assembled relation; : It is to be ·noted that -
interfit with respectively adjacent side pQl'- cover member 24, _because of the various pro-

80 15 tions of terminals 34, 36 and 38. Upstand- jections, i.e. 78, 80, 82, 90 and ·92, and the 
ing walls 45, 46; 48, 50 and: 49,- ·51, ea:ch ·-plurality _of- spaced shoulder portions advan-
respectively include sidewall projections . 52, t:ageousJy preclude inadvertent misorientaition 
54; 56, 58 and 57, 59 which extend mwardly - of the cover member and casing. 
of casing 22 and respectively_ guide terminals Casing 22 i& -provided with ~ cylindrical 

85 20 34, 36 .and 38 for slidable insertion th~f bore for. c;avity 11.2, which is adapted to re-
into casing 22. Each of sidewall projections ccive all armature ~d a non-magnetic w¢ighi 
52, 54; 56, 58 '8.Jld 57, 59 alSo of a _ plunger .stib8.8Sembly designated 
include inwardly projecting ·and ~ generally by nu:merat 120 for reciprocal slid-
boss or shoulder . portions 60~ ~2; 64, ing mQ'7ement therein. The -plunger sub-

90 25 68 and 65. Termi:ilals 34, 36 and assembly includes ·a .~part. plunger, On.e 
38- are respectively · supportecl on . -boS$CS patt comprising. a magnetic armature arid- the 
60, 62; 64, 61f and 65 and are main- other part• com.prising a: non-magnetic 'Weight, 
tained iii spaced relation with respect to _in- as will be described· in greater detail· belOW; • 
terior surface 69 of casing_ 22, as best ·seen in . As best seen in Figures ~11. the ~lunger 

95 30 Figures 7 and 9. As best seen in Figiires 3 subassembly 120 - comrases a cylmdrkal 
and 11, each of apertured guide\Vays,. 40, 42 atmatui'e 122 formed. _- a suitable magnetic 
and 44 include pairs of recessed cioril.er por- material. Formed integrally with armature 
tions. 70, which mate and _-_interlit with. pairs 122 _is a ·shank ~24 of. considerably reduced 

' of projections 72 respectively provided on diameter. _Shank __ 124 is provided with 
10'0 35 each of terminals 34, 36 and 38 to_ limit. the a beveled reduced diameter portion 126 at its 

extent of inward insertion thereof into casing free end, and includes a ~ssed annularly 
22~ extending shoulper portion 128. An aper-

Each of .terminals 34, 36 -and 38 -are. also tured movable bridgmg contact member 130 ;.' ~ . 

respectively provided with an aperttire · 73, 74 is slidably ~ted · on shank_ portion 124. 
10; 40 and 76, within which .projections 78, 80. and Bridging contact member 130 intjudes a main 

82 are respectively disposed. Projections . 78, body portion 132 and a pair. o.f spaced con"'. 
80 and 82 are :fixedly carried by cover mem"'. tact arms 134 and 136. FiXedly mcri:irited 
ber 24 . and extend through the re8pective and electrically -- cimnected to the _ contact 

' apertures 73, 74 an~ 76 to. facilitate alifl- arms 134 and 136 is a pair of electrical con..: 
45 ment of the respecttve termllials and casing tacts 142 and .140 respectively which mate 110 

piember -maintain these_ ~rts in :fixed, with respective stationary contacts: 32 and 30. 
assembled relation, and PreV'ent longitudinal Bridgll;tg memOO.-: 130 is preferably formed 

~· . movement of the respective terminals_ within Qf a high electrical conductivity material such 
their respective apertured guideways. . . _Side,. as berylliuni· copper alloy. 

51) walls 45, 46; 48, so and- 49, 51 and their .. Contact -arms 134 and 136 lie ili a plane 115 
respective iidewall and · Shoulder projections, off:..Set fron:i the plane of the. m~ body por-
co-operate with the re8pective _ adjacent side tiQn 132 of the element, a,s best seen in 
portions of terminals 34, 36 arid . 38 to pre- Figures 9, 10 l¢cI 11. Upstandi~ portions 
vent rotation of these terminals about the axis 146 and" 148, which interconnect e contlict 

5S of .their respective interfittitig ·projections 78, arms 1.36 and 134 respectively with the maill 120 
80 and 82. · Oising meinber 22 provides, a body portion, are made flexible. - The fieXible 
recess in the form of a socket 84, as be$t seen nature of- ~Oniieeting _portions 146 and · 148 
in Figuie 8, which inter.fits -with projection and the inherently . resilient nature of the 
92 carried by cover member 24, and. -co- .bridging element, advantageously. increa,ses 

60 0perates therewith to _ align and · maintain ~he tendency for contact wiping to clean t:he 125 
<:over member 24 ·and ·casing 22 in :fixed. res{iective pairs of contacts 30, 140 arid 32, 
assembled relation. - . _ · .- ~42. upon con;tact closing. _ 
-. ~eferring · now to· Figures 4-,.,-6, .. cover Further, the offset contact· arms isolate each 
member 24 includes . two upstanding projec- of the pairs of contacts 30, 140 and 32, 142 

("' tions 90 axld 92 which J;"espectively carry pro- into separate "co~en~" (i;ltjtieq'.for eit .. 130 
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ilniple, respectively by walls 94, 96 and 98~ 
100 of casing 22 on each of opposite sides of 
the ·plunger receiving well or hollow portion 
112. Isolating the relative. pairs of contacts 

5 is advantageous for preventing the formation 
of a low resistance current path which might 
·be formed l:>y particles thrown off from the 
~oil.tacts, o_r by .deterioration of other parts 
due to atcmg m a manner well known. Con-

10 ~act arms 134, and 136, being of reduced 
·· width (see· Figure 8!) advantageously avoid 

physical contact with the side walls of the 
interior portion of casing 22~ thus decreasing 
the effect on the side walls of arcing which 

15 tends to bteak down the wall material and 
providing more space for contact particles to 
J;mild up on the side walls before physical 
contact is made between the contact arms and 
the built-up material on the side walls tbere-

20 by' minimising the formation of a low resis­
tance short circuiting path and minimising 
the · possibility of :undesirable changes in 
calibration due to undesirable friction caused 
by rubbing contact between the contact arms 

25 and the side walls. Bridging contact mem­
ber 130 bas an aperture 150, as best seen in 
Figure 9, within each shank portion 124 is 
loosely disposed. 

. Circumferentially disposed about shank 
30 portion 124 is a . sprlng 154 located interme­

diate the bridging member 130 and the annu­
larly extending shotilder porti0n 128 . adjacent 
tlie free end of 11hank 124. Spring 154 urges 
bridging member 130 upwardly, as best seen 

35 in Figure 9, into engagement with the lower 
surface 156 (see figure 10) of armature 122 
and in a contact-closing direction. One end 
158 of spring 154 engages the underside of 
bridging member 130 and the opposite end 

40 160 of reduced diameter engages shoulder 
portion 128 of shank 124, as best seen in 
Figures 9 to 11. · Spring 154 is of the type 
which has a variable spring rate:, i.e. the force 
required· for unit deflection of the spring in-

45 creases with increased deflection or compres­
sion of the spring. The variable rate spring 
advantageously litnits contact bounce so as to 
permit opemtion of the relay over a wide 
range of current values. By comparison, 

50 when a spring at a given uniform spring rate 
is empleyed, the relay may, for example, 
operate satisfact;orily at a low operating cur­
rent value. However, at a higher current 
value, unsatisfactory performance might be 

55 encountered because of such undesirable 
effects as high contact bounce, chatter, etc. 
which would be ex~enced at this ·higher 
operating. current value. These undesirable 
effects; are advantageously obviated, or at least 

60 minimised, by the plunger su~bly of the 
present invention. Further the construction 
of the plunger subassembly thus far des­
cribed, advantageously facilitates Tapid sub­
assembly. All that 1s necessary to provide 

65 the plunger· subassembly 120 is to · slidably 

place the bridging contact member about 
stem portion 124 and to slidably insert spring 
154, which quickly snaps inro place with por­
tion 160 abutting .shoulder portion 128. 

The plunger subassembly of the present in- 70 
vention further includes a separate weight or 
slug 162, as best seen in Figures 9-11, for 
a purpose to· be described below. Slug or 
weight 162 may be formed of a diameter cor­
responding to that of armature 122 and may 75 
be formed of a non-magnetic material such 
as, for example, silicon ·bronze, brass, or 
stainless steel. 

Referring now to Figures 9 and 10, slug 
162 and armature 122 are slidably received 80 
in the cylindrical cavity 112 provided by 
casing 22 as shown. Casing 22 further in­
cludes an external cylindrical portion 168 and 
a flange 170, which provides a spool :for an 
energizing coil 172. Disposed about cylin- 85 
drical portion 168 is a plurality of mutually 
insulated turns of electrically conductive wire 
forming the coil 1.72. As best seen in Figure 
2, one end of coil 172 is electrically connec;. 
ted to terminal 34 and the other end is elec- 90 
trically connected to terminal 38. Cylin­
drical spool pcrtion 168 serves a dual func-
tion of providing a spool for the energizing 
coil 172 and also providing a housing and 
guide for al'lliature 122 and slug or weight 95 
162, and obviates the necessity for other intri-
cate and complex guiding members for the 
one-piece armature and stem. Such features 
as nylon bushings and stem guides which are 
ordinarily or conventionally required for 100 
proper guidance of the reciprocating armature 
are advantageously eliminated by the arrange­
ment of the present invention. 

When coil 172 is electrically energized, 
magnetic armature 122 will be moved up- 105 
wardly in the direction of the arrow, as &hown 
in Figure 10, to close the contacts 140, 30 
and 142, 32. The non-magnetic slug 162 
will also be moved upwardly in the direction 
of the arrow, as shown in Figure 10. Non- 110 
magnetic slug 162 adds weight to the plunger 
suoossembly so as indirectly to increase con-
tact pressure respectively between contacts 
30, 140 and 32, 142. The increase in 
weight afforded by the non-magnetic slug 162 115 
necesSitates a greater number of ampere turns 
to lift the armature and the additional weight, 
and the contact pressure is consequently in­
creased. Added weight 162 is further advan­
tageous in facilitating drop-out and opening 120 
of the contacts and provides a greater force 
for breaking welds which may have formed 
between the respective pairs of contacts. 

J'..s the. bridging element 130 moves up­
wardly sufficiently so that contacts 140, 30 125 
and 142, 32 mate, movement of the armature 
122 and the bridging element 130 will be 
momentarily arrested, However, weight or 
slug 162 because of its momentum, will con-
tinue to move upwardly and momentarily 130 
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leaves armature 122 thus · temporarily reliev­
ing the armature 122 from the bU1"den of 
supporting this weight. Armature 122 will 
then again m<>ve upwardly under a tem-

5 poxarily increased net upward force on the 
armature. This temporary increased upward 
force on the armature (i.e. before the weight 
or slug 162 returns downwardly to be again 
supported by the armature 122) advan-

1 O tageously increases contact pressure or contact 
sealing pressure at the time of contact 
making, and thereby minimizes contact resis­
tance, heat generation, and the tendency of 
contact welding. 

15 Further, the fact that the weight or slug 
162 temporarily separates from the armature 
122 by its continued movement upon· contact 
making advantageously tends to stabilize the 
plunger subassembly :to reduce vibration and 

20 also to mimize contact bounce. Non-mag-
netic slug or weight 162, after leaving. arma­
ture 122, will continue to move upwardly 
and strike the surface 180 at the upper ex­
tremity of.cavity 112 (see Figure· 10). There-

25 after, it will move downwardly into support­
ing engagement with armature 122. Thus, 
slub 162 dissipates at least part of the kinetic 
energy or momentum developed by the 
plunger subassembly in moving from a con-

30 tacts-open to a contacts-closed position, at 
least a part of which is. absorbed by the cas­
ing when the slug 162 strikes surface 180. 
This partial energy dissipation advanta­
geously obvfates or at least minimizes contact 

35 chatter and bounce and also vibration to 
which the plunger subassembly is subjected. 

Cover member 24, as best seen in Figures 
4, 8, 9, 10 and . 11, includes a cylindrical 
hollow cavity 190 which receives the lower 

40 stem portion 124 and spring 154 of plunger 
subassembly 120 for reciprocal sliding move­
ment therein. Adjacent the outer portion of 
cylindrical cavity 190 are a pair of spaced 
projecting abutments 192 and 194 which. are 

45 adapted to engage the underside of the main 
body portion 132 of bridging element 130 to 
support the latter in the contacts-open posi­
tion, as best seen in Figure 9. Gover· mem­
ber 24 further includes a pair of spaced deep 

50 recesses or pockets 196 and 198 for·the pur­
pose of receiving matter such as contaet par­
ticles or casing material which is -broken 
down during arcing. Casing member 22 .is 
further provided with a plurality of projecting 

55 ribs 200 having recessed portions there­
between which are adapted to collect such 
contact particles and are thus effective to pre­
vent the undesirable fotmation of a low­
resistance current path which · might :be 

60 formed by such. particles. Cylindrical CiW'fty 
112 is likewise provided with a plurality of 
axially . extending circumferentially spaced rib 
projections 202. · Rib projections 202; in 
addition to·· advantageously obviating the for-

oS mation of a low resistance path; also provide 

·( 

line contact for engagement with slug 162 
and armature 122. thereby minimizing sur­
face-t<rsurface colitact. ···. ·. Projections 202 
thus prevent or at ·least ininimiu binding or. 
resistance to slidable reciprocating movement 70 
of the armature 122 and sl1Jg 162 within the 
cavity. 

The electromagnetic :relay 20 thus far des­
cribed . permits mass production of a variety 
of subassemblies which may be quickly· and 75 
easily assembled . together in final adjusted 
position. . . · . 

Referring now . to Figure 11, wherein the 
relay is illustrated in an exploded perspective 
view, it can be seen that to a:ssemble the relay 80 
in operative conditions, it is only necessary 
to do the following: 

(1) Slidably insert each of terminals 34, 36 
and 38 in their respective aperture guideways. 

(2) Drop or place slug 162 into cavity 112. 85 
(3) Place or drop armature 122 of the 

plunger subassembly 120 (which is assembled 
in the manner described above, by slidably 
inserting bridging contact 130 about stem 
124 and :sJidably · disposing. spi'.ing 1.54 about 90 
stem 124 with the end .160 of spring 154 
snapping in place about shoulder 128 on stein 
124). 

(4) Once the terminals, slug 162 and 
plunger subassembly 120 are. all in place ·fa 95 
casing 22, it is now merely necessary to in-
sert cover member 24 into operative position, 
as shown in Figure 9, whereby projections 78, 
80 and 82 will interfit with their respective 
apertures in terminals 34, · 36 and 38 to 100 
secure them firmly in place. 

(5) It is then only necessary to apply a 
mounting bracket, as hereinbefore described 
to firmly secure the assembled apparatus and 
maintain the same in final assembled rela- 105 
ti on. 

WHAT WE CLAIM IS:-
1. An electromagnetic relay comprising 

stationary contact means;. a bridging contact 
plunger type subassembly comprising a mag- 110 
netic armature; a shank integral with said 
armature; a bridging contact. element slidably 
mounted on said shank, and engageable with 
said stationary contact means, said shank in­
cluding a shoulder portion; a variable rate US 
spring disposed about said shank and inter­
posed between said shoulder portion and said 
bridging contact element, and a non magnetic 
weight member movable with aild also rela-
tive to said armature. 12() 

2. An electromagnetic relay· according to 
claim 1 and comprising· a housing having a 
pair of spaced stationary electrical contacts 
disposed ·therein .and. provided with a hollow 
cavity in which the said armature is disposed 125 
and guided· for reciprocitting axial movement, 
the said non magnetic weight member resting 
on said armature. for movement therewith in 
the said hollow cavity. 

3. An electr0magnetic !Clay according to no 

•.( 
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leaves armature 122 thus temporarily reliev­
ing the armature 122 from the burden of 
supporting this weight. Armature· 122 will 
then again move upwardly under a tem-

5 po.rarily increased net upward force on the 
armature. This temporary increased upward 
force on the armature (i.e. before the weight 
or slug 162 returns downwardly to be again 
supported by the armature 122) advan-

1 O tageously increases contact pressure or contact 
sealing pressure at the time of contact 
making, and thereby minimizes contact resis­
tance, heat generation, and the tendency of 

1S 

20 

2S 

contact welding. 
Further, the fact that the weight or slug 

162 temporarily separates from the armature 
122 by its continued movement upon contact 
making advantageously tends to stabilize the 
plunger subassembly .to reduce vibration and · 
also to mimize contact bounce. Non-mag­
netic slug or weight 162, after .leaving arma­
ture 122, will continue to move upwardly 
and strike the surface 180 at the upper ex­
tremity of cavity 112 (see Figure 10). There­
after, it will move downwardly into support­
ing engagement with armature 122. Thus, 
slub 162 dissipates at least pan of the kinetic 
energy or momentum developed by the 
plunger subassembly in moving from a con-

30 tacts-open to a contacts-closed position, at 
least a part of which is absorbed by the cas­
ing when the slug 162 strikes surface 180. 
This partial energy dissipation advanta­
geously obvfates or at least minimizes contact 

35 chatter and bounce and also vibration to 
which the plunger subassembly is subjected. 

Cover member 24, as best seen in Figures 
4, 8, 9, 10 and 11, includes a cylindrical 
hollow cavity 190 which receives the lower 

40 stem portion 124 and spring 154 of plunger 
subassembly 120 for reciprocal sliding move­
ment therein. Adjacent the outer portion of 
cylindrical cavity 190 are a pair of spaced 
projecting abutments 192 and 194 which are 

4' adapted to engage the underside of the main 
body portion 132 of bridging element 130 to 
support the latter in the contacts-open posi­
tion, as best seen in Figure 9. Cover mem­
ber 24 further includes a pair of spaced deep 

50 recesses or pockets 196 and 198 for the pur­
pose of receiving matter such as contact par­
ticles or casing material which is -broken 
down during arcing. Casing member 22 is 
further provided with a plurality of projecting 

55 ribs 200 having recessed portions there­
between which are adapted to collect such 
contact particles and are thus effective to pre­
vent the undesirable formation of a low­
resistance current path which migh.!...be 

60 formed by such particles. Cylindrical cavity 
112 is likewise provided with a plurality of 
axially extending circumferentially spaced rib 
projections 202. Rib projections 202, in 
addition to advantageously obviating the for-

<>5 mation of a low resistance path, also provide 

. ~ 

line contact for engagement with slug 162 
and armature 122 thereby minimizing sur­
face-to-surface contact. Projections 202 
thus prevent or at least minimize binding or 
res.istance to slidable reciprocating movement 70 
of the armature 122 and slug 162 within the 
cavity. 

The electromagnetic relay 20 thus far des­
cribed . permits mass production of a variety 
of subassemblies which may be quickly and 
easily assembled together in final adjusted 
position. · 

Referring now to Figure 11, wherein the 
relay is illustrated in an exploded perspective 
view, it can be seen that to assemble the reJay 
in operative conditions, it is only necessary 
to do the following: 

(1) Slidably insert each of terminals 34, 36 
and 38 in their respective aperture guideways. 

(2) Drop or place slug 162 into cavity 112. 
(3) Place or drop armature 122 of the 

75 

80 

SS 

· plunger subassembly 120 (which is assembled 
in the manner described above, by slidably 
inserting bridging contact 130 about stem 
124 and slidably disposing spring 154 about 90 
stem 124 with the end 160 of spring 154 
snapping in place about shoulder 128 on stem 
124). 

(4) Once the terminals, slug 162 and 
·plunger subassembly 120 are all in place in 95 
cas.ing 22, it is now merely necessary to in-
sert cover member 24 into operative position, 
as shown in Figure 9, whereby projections 78, 
80 and 82 will interfit with their respective 
apertures in terminals 34, 36 and 38 to 100 
secure them firmly in place. 

(5) It is then only necessary to apply a 
mounting bracket, as hereinbefore described 
to firmly secure the assembled apparatus and 
maintain the same in final assembled rela- 105 
ti on. 

WHAT WE CLAIM IS:-
1. An. electromagnetic relay compnsing 

stationary contact means; a bridging contact 
plunger type subassembly comprising a mag- 110 
netic armature; a s~ank integral with said 
armature; a bridging contact element slidably 
mounted on said shank, and engageable with 
said stationazy _contact means, said shank in­
cluding a shoulder portion; a variable rate 115 
spring disposed about said shank and inter­
posed between said shoulder portion and said 
bridging contact element, and a non magnetic 
weight member movable with and also rela-
tive to said armature. 12() 

2. An electromagnetic relay according to 
claim I and oomprising a housing having a 
pair of spaced stationary electrical oontacts 
disposed therein and provided with a hollow 
cavity in which the said armature is disposed 125 
and guided for reciprocating axial movement, 
the said non magnetic weight member resting 
on said armature for movement therewith in 
the said hollow cavity. 

3. An. electromagnetic relay according to 130 
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claim 2 wherein the said non magnetic weight 9. An electromagnetic relay according to 

\ 

member has a cross sectional c(>Dfiguration any of claims 2 to 8 wherein the said housing 35 
corresponding to that of the said hollow comprises first and ·second casing members, 
cavity and is movable with said armature in and wherein one of the said casing members 
each of two opposite directions within said · houses the said stationary contacts, and is 
hollow cavity. also formed to provide the said cavity, the 

;:;(..\ 
.\ 

I 

4. An electromagnetic relay according to other of said casing members providing a 40 
claim 3 wherein after the armature and the cover member for said one casing member, 
weight member have moved together a pre- there ;being provided an energising coil for 

10 determined amount in one of said directions, said armature and disposed exteriorly of said 
the weight member is movable relative to the hollow cavity. 
armature a further amount in said one direc- IO. An electromagnetic relay according to 4S 
tion. claim 9 wherein the said one casing member 

5. An electromagnetic relay according to is provided with a pair of spaced open-
15 claim. 6 wherein the end of said hollow cavity ended guide-way apertures, in each of which 

closest to said wdght member prov.ides a there is received a terminal having an aper­
stop to limit said further movement of the tore adjacent one free end thereof, and carry- SO 
weight member in said one direction. ing a respective one of said stationary con-

6. An electromagnetic relay according to tacts adjacent said aperture, the said cover 
20 any of claims 2 to 5 wherein the said hollow member including a pair of projections each 

cavity is provided with axially. extending cir- of which is received within the aperture of a 
cumferentially spaced rib projections. respective one of said terminals to align and 55 

7. All electromagnetic relay according to maintain the terminals in fixed assembled re-
~ ·. any of claims 2 to 6 wherein the said lation. 
· \ 25 bridging contact element comprises a main 

body portion which is slidaQ.ly disposed about 11. An electromagnetic relay substantially 
said shank and includes a pair of spaced con- as hereinbefore described with reference to 
tact arms each disposed in a plane offset from the aocompanying drawings. 60 
the plane of said main body portion. 

\ 
30 8. An electromagnetic relay according to ABEL & IMRA Y, 

claim 7 wherein said arms are offset from said Chartered Patent Agents, 
\ main body portion in a direction towards Quality House, Quality Court, 

.\ uum:;:n s:~:::::::::er Majesty's Stationery Office b~=:~n;:n:::~.W.C.
2
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