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UNITED STATES 

2,668,207 

ATENT OFFICE 
2,668,207 

ELECTROMAGNETC RELAY OR SWITCH 
Bertil S. Bengtsson, Hartford, Conn, assignor to 
The Hart Manufacturing Company, Hartford, 
Conn., a corporation of Connecticut 
Application July 22, 1949, Serial No. 106,133 

(C. 200-103) Claims. 

This invention relates to improvements in 
electro-magnetic relays or switches and, more 
particularly, but without restriction thereto, 
to such relays or switches which are hermetical 
ly sealed. Also, this invention readily lends it 
self to being embodied in very compact and so 
called miniature type relay and switch arrange 
ments of the type frequently used in various 
kinds of aircraft installations requiring relay 
devices. 

It is an object of the invention to provide 
2, multi-unit type relay in which the armature 
supporting means are adjustable and some of 
the pole pieces are so constructed that, when the 
coil of the solenoid is energized, the armatures 
respectively associated with said pole pieces will 
be attracted toward other pole pieces in a pre 
determined sequence, which sequence may be 
varied by suitable adjustment. 

It is another object of the present invention 
to provide a relay type switch construction in 
cluding a base which may be sealed within the 
open end of a cup-shaped housing which may be 
used to hermetically enclose the relay construc 
tion, the base directly supporting, in electrically 
insulated relationship, a plurality of conductor 
members to the inner ends of which stationary 
contacts are directly connected, whereby no ad 
ditional conductors such as soldered flexible 
leads are necessary between the contacts and 
the conductors carried by the base for purposes 
of conducting current between the stationary 
contacts within the hermetically sealed housing 
and the exterior thereof. 
A further object of the invention is to provide a : 

very compact arrangement of pole pieces and an 
armature operated thereby, the armature carry 
ing a movable contact assembly so constructed 
that it has a plurality of contact fingers which 
penait yieldably and wiping engagement of 
several movable contact members with the sta 
tionary contact to insure firm and clean elec 
trical engagement between the contacts. 
As a corollary to the foregoing object, it is a 

still further object of the invention to provide 
on the arnature a longitudinally extending flex 
ible tail which is disposed for compactness along 
the coil of the solenoid, the free end of the tail 
being adjustable toward and away from the sole 
noid to vary the force exerted by the flexible 
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member to resist movement of the armature to 
ward its associated pole piece. 
A still further corollary to said foregoing ob 

ject is the further provision of simple and unique 
means for mounting the armature and its flexible 
tail merinber so that the latter comprises a hinge 
for the armature, the tail member also including 
positioning means for Operatively positioning 
the armature and its tail member relative to its 
supporting means so as to minimize assembly 
operations. 

Still other objects of the invention are the 
construction and arrangement of the various 
components of the relay which results in a very 
compact, rugged and durable arrangement which 
may be hermetically sealed, if desired, and used 
in situations where minimum size, Weight, and 
contact resistance are desired as well as where 
the relays are to be subjected to extreme limits 
of shock, temperature and other physical and 
electrical conditions. Further, the design of the 
components is such that the assembly thereof 
is greatly simplified as compared to presently 
used relays, whereby the cost of production is 
minimized, 

Details of these objects and of the invention, 
as well as other objects thereof, are set forth in 
the following specification and illustrated in the 
accompanying drawings forming a part thereof. 

In the drawings 
Figure 1 is a side elevation of a hermetically 

sealed multiple relay switch unit embodying the 
principles of the present invention. 

Fig. 2 is an enlarged, longitudinal, sectional 
view of the relay switch shown in Fig. 1. 

Fig. 3 is a sectional, plan view taken on the 
line 3-3 of Fig. 2. 

Fig. 4 is a sectional, plan view taken on the 
line 4-4 of Fig. 2. 

Fig. 5 is a side elevation of the construction 
shown in Fig. 2, except that only the housing is 
shown in section in Fig. 5. 

Fig. 6 is an exploded, perspective view of 
the armature assembly illustrated otherwise in 
Figs. 2 and 5. 

Fig. 7 is a further enlarged, longitudinal, Secr 
tional view of an armature assembly such as ill 
lustrated in Figs. 2 and 5. 

Referring to the drawings, a multiple Switch 
type relay has been illustrated for purposes of 
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convenience, but it is to be understood that the 
Specific number of relay switch units illustrated 
herein is not restrictive since the construction 
is capable of operation when either a single 
relay Switch unit or a number of such units 
other that the number illustrated herein are 
used. 
The relay switch construction illustrated here 

in comprises a housing f which is illustrated as 
being cup-shaped. The housing may be formed 
of any impervious Suitable materia, Such as 
metal, so that it may retain in its interior either 
an evacuated or gas filled atmosphere. 
Sealed within the open end of the cup-shaped 

housing () is a composite base 2. In the pres 
ent illustration. the base and housing have been 
illustrated as circular in cross section, but it is 
to be understood that this shape may be varied 
if and as desired. The base 2 comprises a cylin 
drical enclosing ring or band 4 within which a 
pair of parallel electrical insulation plates or 
disks 6 and 8 are mounted in spaced relation 
ship. Said disks may be formed, for example, 
from mica, and are provided with a plurality of 
transversely extending and aligned apertures 2 (e 
and 22, aligned pairs of said apertures receiving 
elongated terminal conductors 24. Said con 
ductors are provided intermediately of their ends 
with annular flanges 26. 

Disposed within the space between the disks 6 
and fs and on opposite sides of the flanges 26 of 
the conductors are a pair of flexible insulating 
disks 28 and 30 which are apertured similarly to 
the disks 6 and 8 for purposes of receiving the 
conductors 24. The disks 28 and 39 are not only 
flexible but are yieldable and may be formed of 
any Suitable material, such as rubber, in order 
that, when the rigid disks f s and 8 as Well as 
the flexible disks 28 and 30 are disposed on oppo 
Site Sides of the flanges 26 of the conductors 24 
within the band 4, the rigid disks 6 and 8 may 
be moved toward each other so as to compress 
the flexible, yieldable disks 28 and 30 around the 
flanges 26 So as to seal the conductors 24 relative 
to the various laminated disks and thus prevent 
the passage of gas therethrough as well as elec 
trically insulate the various conductors 24 rela 
tive to each other. 
When forming the composite base 2, the wari 

ous conductors 24, rigid disks 6 and 8, and 
flexible disks 28 and 3) are assembled in their 
proper relationship on opposite sides of the 
fanges 25 of the conductors 24 and all of said 
disks are compressed from opposite sides of disks 
f'S and 8 While assembled within the band 4. 
The band is preferably provided initially at one 
end with an annular flange 32 and, after the disks 
have been compressed, the other end of the band 
is Spun or bent radially inward to provide another 
annular fange 34, whereby the flanges 32 and 34 
Serve to maintain the various disks of the base 
in compressed laminated condition and said disks 
will not only support the conductors in opera 
tive and electrically insulated condition, but also 
in hermetically sealed condition relative to the 
base as Wel. 
The invention also contemplates mounting 

directly on the inner ends of certain of the con 
ductors 24 stationary contacts 36 and 38. There 
is provided, in the present illustrative embodi 
ment of the invention, a pair of stationary con 
tacts 36 and 38 for each relay Switch unit, said 
units being indicated A, B, C, D, E and Fin Fig. 4, 
each unit being included within a bracket, and 

4. 
Such direct mounting of the stationary contacts 
33 and 38 results in extreme compactneSS and 
saving of space as well as the elimination of any 
electrical connecting means, such as short lengths 

5 of wire, which would require soldering at opposite 

0. 

15 

20 

25 

30 

35 

iO 

45 

50 

60 

65 

ends to the conductors 24 and contacts 36 and 38. 
Such direct connecting of the conductor's and 

contacts is effected, for example, by providing the 
inner end of said certain stationary contact con 
ductors with frusto-conical ends 40 which flare 
outwardly. The stationary contacts 36 and 38 
are initially formed so as to be cup-shaped and 
are placed over the ends 40 of the conductOl'S. 
The rims of the cup-shaped contacts are then 
swaged or otherwise shrunken so as to tightly 
adhere to the ends 40, whereby the contacts 36 
and 38 and conductors are united in fixed rela 
tionship. The contacts 36 and 38 are preferably 
formed from silver or silver alloy, which material 
readily lends itself to being secured in the fore 
going manner to the ends 46 of the conductors. 
This arrangement permits the use of larger 

contacts than is frequently possible, particularly 
in Small miniature relay units, whereby larger 
amperage loads may be imposed upon Such relay 
Switches for long periods of use of the Switch 
without requiring replacement of Such contacts 
through deterioration resulting from arcing. 
Such arrangement also affords another advan 
tage in that, when certain portions of the exterior 
cylindrical surface of the contacts 36 and 38 
become worn due to arcing, the contacts may be 
adjusted to present a new operating Surface by 
merely l'otating the conductors 2A slightly about 
their longitudinal axis, such lotation being 
effected by turning the outer ends of said con 
ductOl's about their axes. 
The outer end of each conductor 24 extends 

from the exterior side of the base 2 and Said 
ends may be either electrically connected to a 
Suitable circuit by inserting the ends of the coln 
ductors 24 in a jack formed to accommodate the 
Same, or said outer end of each conductor may 
be connected to a circuit by merely soldering Or 
otherwise affixing wires of the circuit directly to 
Said outer ends. 

Extending perpendicularly from the Surface of 
base 2 from which the contacts 36 and 33 pro 
ject is a mounting post or pin A2 which termi 
nates at one end in a transverse annular flange 
44 disposed within the space between the insulat 
ing disks f and 8. The end of Said pin 32 ad 
jacent the flange 44 is preferably Straight 
knurled as shown at 46 so as to prevent rotation 
of the pin 42 relative to the base and, in addi 
tion, the friction existing between the opposite 
surfaces of the flange 44 and the inner SurfaceS 
of the disks 6 and 8 serves to do likewise. Sul 
rounding said pin 42 adjacent the disk 8 is a 
bushing 48. Also disposed on Said pin 42 is a 
series of nested, concentric, tubular membel's 
formed from iron or steel and comprising a core 
50. If desired, the ends of Said tubular men 
bers nearest the base may be disposed Withii) a 
recess 52 provided in one end of the bushing 48 
which centers the members of core 50 relative to 
pin 42. 
Surrounding the end of the core 50 adjaceut 

the bushing 48 is a set of similal', laminated, iron 
or steel members 54 which are provided with cir 
cumferentially spaced radial notches to provide 
a plurality of circumferentially spaced, radially 
projecting pole pieces 56. Surrounding said core 
50 between the pole pieces 56 and the outer end 

further details thereof are explained hereinafter. 7 of the core is a coil 58 mounted on a suitable 
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flanged spool 6. Abutting the outer end of the 
core 59 and mounted adjacent the outer end of 
in 42 is another pole piece member S. provided 

With a Series of circumferentially Spaced pale 
arrins 64 which extend radially therefrog for a 
Short distance and are then bent, substantially 
at a right angle So as to extend parallel to the 
core 59 toward the poie pieces 8. The portions 
of the pole aris Sig which are parae to the 
Core conprise pole pieces G. A. Washer 3 of 
any Suitable compressible naterial such as Siir 
(Gine rubber is disposed in the botton of eaceSS 
52 to urge the tubular members of core 5 int.) 
firin engagement with pole piece ineber 63. 
Fol purposes of conveniense in description, tra 
pole pieces are designated first pole pieces arid 
pole pieces 5 S are designated second pole piecas. 
The pole pieces each terriate in a &nd SI 
face 8, said end Surfaces all being in coinino 
pale perpendicular to the pin anti Said plane : 
being spaced a shot distance away fron, but 
longitudinally aligned with, the pole pieces 53. 

Each pair of longitudinally aligned pole pieceS 
56 and 66 is provided with an arnature assenby 
generally designated 3 and illustrated in details 
in Figs, 6 and 7. Each ariature assenibly coin 
prises an iron our steel arnature block E, one 
eld of Which is disposed against the end Sufa e 
68 of the first pole piece 66. The first, poie pieces 
6 tilis Serve to dispose the pivot point of the 
arnature assemblies close to the second pole 
pieces 5. The arrature block 2 is connecta; 
for limited pivotal movement, relative to said 
eld surface S by eas of an elongated hing 
rember 2. One end of Said hinge in ember is 
connected to the ariinature block 2 and extensis 

- an appreciable distance beyoid thé aritaire in 
One direction. So as to overie but, at its outs; 
end, he somewhat Spaced from the first, pale 
piece 66. The hinge membe: 4 may be for neg 
on any suitage resilient in atteria. Such, for 3X 

ample, as beryllium-copper. 
Projecting in the Saxe directioi fro) opposite 

side edges of the hinge member 3 inter ediate 
the ends thereof aire a pair of parale fanges 
Which are disposed withi a pair of cooleine 
tary elongated notches 3 formed in opposite side 
edges of the first pole piece S, whereby said 
fianges 76 serve to position the arrnature as 
senbly connected to the finge in ener E3 rea, 
ive to such first pole piece S6. The fanges 6, 
by being received within the elongated attes 
8, will prevent Oingitudina in overet of the 
anature assembly relative to ths first pole piege 
SS and also prevent movement, of the annature 
assembly relative to its first pole piece 68 in di 
rections tangential to the coil 58. 
Secured adjacent the pole piece essaging Sl 

face of each arnature block is a shock absorb 
ing member 3 which is referably formed fro;in 
non-nagaetic naterial for lirposes of also re 
ducing the tendency of resisia nagettish in the 
anature block and pole piece 5 to cause the 
armature block to stick to its Secend poie piece 
56 after the coil 58 has been deere'gized. Not 
nally, the hinge member holds the arrature 
block in spaced relation to the second pole piece 
as indicated in Fig. 2. The hinge inelnber is 
Secured against he opposite Strface of the ai'ia 
ture block 2, and disposed against the other 
Surface of the aiiature engaging eig of the 
hinge A is a Sinal block or piece of insulatiing 
laterial 82, Such as fibe'. A resilient contact 

carrying member $4 is secured against said piece 
of insulating Inaterial 82 and another piece of 
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insulating material 86 is disposed against the 
outer Surface of flexible contact carrying inher 
34. The shock absorbing member 8, ariature 
block 2, hinge member 4, insulating in atterial 
83, fiexibie contact carrying member 8, and Sec 
onci insulating laterial 8 are Secured together 
in laminated leiationship by p'Oviding each With 
a, plurality of series of transversely aligned 
apertures which receive rivets 83, the rivets being 
peened at one end to Secure all of these coin 
ponents in assenbied relationship as illustrated 
in Fig. 7. 

In order that the contact carrying illenber 8 
may be electically insulated from the aSSeiy, 
the apertures 3 therein which receive the rivets 
88 are larger than the diameter of the Ste. S of 
the rivets so as to prevent electrical eing ageinent 
between said rivets and the periheters of Said 
apertures. However, the contact carrying inelin 
ber 34 is provided at Qine end With a laterally 
extending filage 2 which is received in One of 
a pair of notches 54 provided in opposed edges 
of the second piece of insulating haterial 36 and, 
parallel to but spaced from the finger S2, there 
is another finger 96 which is received in the other 
notch 94, whereby the contact, carrying inenber 
8. Wii at a tines be aligned Irelative to the 
arnature asseinby in Such a nanaer as to pre 
vent engagement between the perimeters of its 
apertures 9 and the rivets 88. The finger S6 also 
provides neans to which one end of a flexible 
electrical conductor 98 nay be connected, as is 
ciearly shown in FigS. 2, 5 and 7. 
The contact carrying member i is provided 

With a pair of Substantially parallel flexible 
fingers which are provided on their oute 
ends with projections 32 which extend toward 
each other, there being a space between the oute 
eds of the projections, howevel. Secured to 
each projection 2 is one of a pair of inoy alble 
contacts & which may be formed, for example, 
by bending Small pieces of silver or silver alloy 
into U-formations around Said projections, as 
illustrated in Figs. d. and 8, so as to be fixed to 
Said extensions. Frontine various figlies, and 
particularly Fig. 7, it will be seen that each pair 
of Yovable contacts is is royale between en 
gaging positions with a pair of the Spaced fixed 
contacts 36 and 3S and engagement between Said 
fixed and nowable contacts takes place Substan 
tially along a straight line parallel to the longi 
tudinal axis of the terminal conductor's 2.É. iue 
to the resiliency of the fingers is and the fact 
that the extent of novelinent of the ariatie 
blocks 2 is greater than that required to ne'ely 
inove the movable contacts is into cointacting 
engagement with the fixed contacts 3 or 38, said 
novable contacts Will be noved by each a late 

into firm engagement with the ixed contacts 36 
or 33 and in such a way that the projections 32 
which support, the novable contacts 33 Will be 
fiexed along axes coaxial With the aain axes of 
the alature asserby SG as to produce a Wiig. 
engageinent between the Iinovae contacts 3' 
aid the fixed contacts 3 on S3. 
The end of each hinge inence it reiniote foia 

the aislature block 2 is provided With a s 
5, said slot 'eceiving a screw 38 shich i 

th;eaded into one of a piality of irojections 
which extend radially from a collar 2 routed 
adjacent the outer end of pole piece (neither 2 
and secured thereagainst by a head cenp'is 
ing an enlarged outer end on mounting pin . 
Said head l is thus serves to maintain ill as 
sembled relationship all of the above-described 

t 
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elements and components surrounding the pin 
A2 and Supported thereby in fixed relationship 
to the base 2. 
The flexibility with which each hinge member 
4 supports its armature block 72 relative to the 

free end of its first pole piece 66 is determined 
by the size of an opening 6 formed in each 
hinge member, as clearly shown in Fig. 6, and the 
size of said opening may be varied to suit desired 
operating conditions. Also, the amount of flux 
required to saturate the pole pieces 66 and the 
arnature blocks 72 is determined, respectively, 
by forming apertures 8 and 20 therein. The 
sizes of the apertures 8 and 2 in said first 
pole pieces and armature blocks may be varied 
and the adjusting Screws 8 associated with each 
arnature aSSembly may also be regulated to vary 
the tension exerted by hinge member 4 so that, 
When the coil 58 is energized, the armature blocks 
72 of the various relay switch units will operate 
in a predetermined sequence so as to cause, for 
example, the novable contacts (4 of each arma 
ture assembly to move in such sequence from 
engagement with fixed contact 36 into engage 
ment with fixed contact 38 of its relay unit. If 
current of Sufficient magnitude is supplied to said 
coil 58, the engagement of all of the armature 
blocks 2 with their respective second pole pieces 
56 will be very rapid and substantially simulta 
neous. However, the engagement of the arma 
ture blocks with their respective pole pieces 36 
can nevertheless be made to occur in accordance 
with a predetermined sequence if the adjustment 
means described above have been regulated to 
ploduce a predetermined desired sequence. 
Each relay unit in the exemplary construction 

of the invention illustrated herein comprises 
three terminal conductors 2S, as will be seen espe 
cially from Fig. 4, wherein the conductors of each 
unit are included within a bracket adjacent the 
periphery of the casing it shown in said figure. 
TWO of Said terminal conductors of each unit are 
disposed parallel to each other and slightly spaced 
apart in a direction radial to the pin 42. 
inner ends of each of said terminal conductors 
carry, respectively, the fixed contacts 36 and 38. 
The third terminal conductor 24 has connected 
to its inner end one end of the fiexible conductor 
98 which is secured at its other end to the finger 
96 of movable contact carrying member 84. Also 
Supported by the base 2 is a pair of additional 
terminal conductors 22 to which the ends of the 
coil leads are respectively connected. 

From the folregoing, it will be seen that the 
arrangernent of the arnature assemblies is such 
that, when the coil 58 is deenergized, the inherent 
resilient force of the hinge members 74 is such 
that it will hold the armature block 72 attached 
thereto in Spaced relation to its associated second 
pole piece 56, whereby the movable contacts 04 
Will engage the radially outermost fixed contact 
36 of its relay unit. When the coil 58 is ener 
gized, the armature blocks 72 are moved in pre 
determined Sequence into engagement with the 
Second pole pieces 56 and thus cause the movable 
contacts 04 carried thereby into engagement 
with the radially innermost fixed contact 38 of 
their respective relay unit. 

It will also be seen from the foregoing that the 
arrangement of the various components of each 
relay unit and also of the disposition of the relay 
units in circumferentially spaced relationship 
around the core and coil of the solenoid assembly 
results in an extremely compact arrangement 
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8 
accommodating either a single relay unit or 
a substantial number of such relay units, as de 
sired. Further, by directly attaching the fixed 
contacts 36 and 38 directly to the inner ends of 
their terminal conductors 24, which are immedi 
ately adjacent the inner surface of the base 2, 
further compactness of arrangement is afforded 
while providing sufficient space to permit the 
utilization of relatively large stationary contacts, 
whereby relatively large amperage loads may be 
accommodated. The arrangement embodied in 
the relay comprising the present invention is Such 
that it may be readily used with either D. C. or 
A. C. and embodiments of the invention which 
have been constructed and used Successfully have 
employed as high as 400 cycle A. C. If A. C. is 
used in conjunction with relay units such as illus 
trated and described herein, it is preferable to 
utilize a shading coil relative to the Second pole 
pieces 56, but this may be readily accomplished 
for example, by substituting several copper lami 
nae 54 for several of the iron Ones. Also, using 
fixed contacts 36 and 38 which have Substantially 
cylindrical outer surfaces permits the rotation of 
said contacts about their axes to present unused 
operating surface portions to the movable con 
tacts 04 without requiring replacement of the 
fixed contacts 36 and 38. Still further, the shape 
of the perimeter of the base 2 is such that the 
band 34 thereof may be readily sealed within the 
open end of cup-shaped housing 10 by Soldering 
or otherwise, where it is desired that the interior 
of the housing is to be provided with either an 
evacuated atmosphere or filled with inert gas to 
reduce arcing between the fixed and movable con 
tacts. Still another advantage of the present 
construction lies in the fact that the entire as 
sembly comprises relatively few movable parts, 
thus minimizing wear between said parts. 
While the invention has been illustrated and 

described in its preferred embodiment and has 
included certain details, it should be understood 
that the invention is not to be limited to the pre 
cise details herein illustrated and described since 
the same may be carried out in other ways, falling 
within the scope of the invention as claimed. 

I claim: 
1. A multiple relay comprising in combination, 

a core, a coil surrounding said core, a pole men 
ber connected to one end of Said core and having 
a series of pole arms circumferentially Spaced 
around said coil, a series of pole pieces corre 
sponding in number to said pole arms projecting 
radially from the other end of Said Core and 
spaced at their ends fronn said pole arms, an 
elongated flexible member extending along each 
pole arm and at one end engaging and projecting 
beyond the end thereof, the other end of said 
member being Spaced from Said pole al'm, all 
armature connected to the projecting end of each 
fiexible member and pivotally suppoited thereby 
relative to the end of said pole an for nove 
ment to and from engagement With One of Said 
pole pieces, a movable contact carried by each 
armature, and a screw associated with Said other 
end of each flexible member and adjustable to 
vary the tension exerted by said arm to resist 
movement of the al'mature thereon toward its 
pole piece, whereby Said armatures may be regul 
lated to move into engagement with Said pole 
pieces in a predetermined Sequence when Said 
coil is energized. 

2. In a multiple relay, the combination of a 
base, electrical insulating means carried by Said 
base, a magnet core Supported by and extending 
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perpendicularly from said base, a coil Surround 
ing said core, a plurality of first pole pieces con 
nected to said core and extending radially from 
the outer end thereof and then bent to extend 
toward said base in parallel relation to each other 
and said core, a plurality of second pole pieces 
corresponding in number to said first pole pieces 
and aligned therewith axially of Said core, Said 
second pole pieces extending radially from said 
core adjacent the end of the coil nearest said 
base, an elongated flexible member overlying the 
portion of each first pole piece parallel to the 
core and extending beyond the free end thereof, 
an armature fixed to the extending portion of 
each flexible member and Supported thereby ad 
jacent the free end of said first pola piece for 
limited pivotal movement toward and fron Said 
second pole piece axially aligned there with, a 
housing connected to Said base and enclosing the 
components of said multiple relay, a group of 
three terminal conductors extending through the 
insulating means of Said base for each pair of 
aligned first and second pole pieces, a Stationary 
contact fixed directly to the inner end of two of 
each group of Said conductors and Spaced from 
each other, a contact Callied by each arinature 
and disposed between Said fixed contacts for 
movement by said armature between positions of 
engagement With Said fixed contacts When said 
coil is energized and deenergized, and means elec 
trically connecting the inner end of Said other 
conductor of each group and the nowable con 
tact associated thereWith. 

3. In a relay, the combination of a base, a 
magnet Core Supported by and extending perpen 
dicularly fronn Said base, a Coil surrounding Said 
core, a pole arm connected to the outer end of 
said core and extending parallel thereto toward 
Said base adjacent the Outer Surface of Said coil, 
a pole piece extending radially from said core 
adjacent the end of Said coil nearest Said base, 
an elongated flexible member extending along 
said pole arm and at one end engaging and pro 
jecting beyond the end thereof, the other end of 
Said member being Spaced from the other end 
of Said pole arm, an arnature connected to the 
projecting end of said fiexible member and sup 
ported thereby adjacent the free end of said pole 
arm for pivotal movement toward and away from 
said pole piece, means engaging the Spaced end 
of said flexible member and operable to vary the 
spacing thereof from Said pole arm, a fixed con 
tact supported by Said base and extending toward 
said armature, and a contact carried by said 
armature and movable thereby to and from en 
gagement With Said fixed contact. 

4. In a relay, the combination of a base, a 
magnet core Supported by and extending perpen 
dicularly from Said base, a coil Surrounding said 
core, a pole arm connected to the outer end of 
said core and extending parallel thereto toward 
Said base adjacent the Outer Surface of Said coil, 
said pole arm having along and intermediate the 
ends of opposed edges thereof an elongated notch, 
a pole piece extending radially from said core 
adjacent the end of Said coil nearest Said base, 
an elongated flexible member extending along 
said pole arm and at One end engaging and pro 
jecting beyond the end thereof, the other end of 
said member being spaced laterally from the 
other end of said pole arm and Secured against 
movement in a direction away from Said pole 
arm, a flange extending from each of the oppo 
site edges of said flexible member and disposed 
respectively in the notches in the opposed edges 
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10 
of said pole arm to position said member relative 
to said arm, an armature connected to the pro 
jecting end of said flexible member and supported 
thereby adjacent the free. end of Said pole airin 
for pivotal movement toward and away from Said 
pole piece, a fixed contact supported by Said base, 
and a contact, carried by Said altimature ald now 
able thereby to and from engagement With Said 
fixed contact. 

5. In a relay, the combination of a Solenoid 
assembly including an adjustable flexible men 
ber supporting an armature for movement rela 
tive to the poiesci the solenoid when the Solenoid 
is energized, a pail of parallel flexible fingers 
extending from saici flexible member, a movable 
contact fixed to each finger, said contacts being 
slightly spaced from each other in a direction 
transverse to said ingers, and a stationary con 
tact wider than the space between Said movable 
contacts and engageable by Said movable con 
tacts when said solenoid assembly is energized, 
such movement of said movable contacts being 
slightly greater than necessary to effect con 
tacting engagement between Said movable and 
stationary contacts, whereby upon engagement 
of said fixed and movable contacts Said fingers 
are flexed to cause said movable contacts to en 
gage said stationary contact with a yieldable 
Wiping action. 

6. In a relay, the combination of a solenoid 
assembly including an adjustable flexible mem 
ber Supporting an armature for movement rela 
tive to the poles of the Solenoid. When the Solenoid 
is energized, a pair of Spaced parallel flexible 
fingers extending from the fiexible member, 
flexible projections extending transversely to 
Ward each other from the Outer ends of Said 
fingers, a contact fixed to the end of each pro 
jection and nowable theireWith When actuated 
by Said armature, Said movable contacts being 
slightly spaced from each other and extending 
in a direction substantially parallel to said fin 
gers, and a Stationary contact Wider than the 
Space betWeen Said movable contacts and en 
gageable by Said movable contacts when said 
armature is moved by said solenoid assembly, 
Said fixed contact having a cylindrical external 
Surface Substantially axially parallel to said arms 
and the movement of said movable contacts by 
Said armature being slightly greater than neces 
Sary to effect contacting engagement between 
Said movable and Stationary contacts, where 
by upon engagement between said fixed and 
movable contacts said projections are flexed and 
CauSe Said novable contacts to engage said sta 
tionary contact in parallel relationship with a 
yieldable wiping action. 

7. In a relay, the combination of a housing 
having an opening, a base connected to and 
closing Said opening in said housing, electrical 
insulating means carried by said base, a sole 
noid aSSembly fixed to said base and including 
an adjustable flexible member carrying an ar 
mature for pivotal movement relative to the 
poles of the Solenoid when the solenoid is en 
ergized, a pair of cylindrical terminal conduc 
tors extending through the insulating means of 
said base and Supported thereby, a stationary 
contact having a cylindrical external Surface co 
axial with and fixed directly to the inner end 
of One of Said conductors, a contact carried by 
the flexible member and movable therewith rel 
ative to Said fixed contact when said Solenoid is 
energized, Said movable contact being substan 
tially parallel to the cylindrical surface of said 
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fixed contact when in engagement therewith 
and said terminal conductor Supporting Said 
Stationary contact being rotatable relative to 
Said base to permit presenting to said movable 
contact an unused portion of the external Sur 
face of Said stationary contact, and electrical 
conducting means extending between the inner 
end of Said other conductor and said contact 
On Said armature. 

BERTL, S. BENGTSSON. 
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