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1

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 emhodied in very compact and so-
called miniature type relay and switch arrange-
ments of the type frequently used in various
kinds of airceraft 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 1

respectively associated with said pole pieces will
he at{racted 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 condueting 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
permit vieldably 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

gtill further object of the invention to provide .

on the armature 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 member 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 s 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 44 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 armabture assembly illustrated otherwise in
Figs. 2 and 5.

Fig. 7 is a further enlarged, longitudinal, sec~
tional view of an armature assembly such as il-
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 than the number illustrated herein are
used.

The relay switch construction illustrated here-
in comprises a housing 10 which is illustrated as
heing cup-shaped. The housing may be formed
of any impervious suitable material, 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 {0 is a composite base 12. In the pres-
ent illustration. the hase 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 16 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 20
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 {8 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 16 and {8 for purposes of receiving the
conductors 24. The disks 28 and 30 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 16 and I8 as well as
the flexible disks 28 and 30 are dispossd on oppo-
site sides of the flanges 26 of the conductors 24
within the band 14, the rigid disks 1§ and {8 may
be moved toward each other 5o as to compress
the flexible, yieldable disks 28 and 20 around the
flanges 26 so as to seal the conductors 24 relative
fo 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 12, the vari-
ous conductors 24, rigid disks 16 and 18, and
flexible disks 28 and 29 are assembled in their
proper relationship on opposite sides of the
‘flanges 26 of the conductors 24 and all of said
disks are compressed from opposite sides of disks

5 and (8 while assembled within the band 14, *

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 flange 24, 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 well.,

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 heing indicated A, B, C, D, E and F in Fig. 4,
each unit being included within a bracket, and
further details thereof are explained hereinafter,
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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
of wire, which would require soldering at opposite
ends to the conductors 24 and contacts 36 and 38.

Such direct connecting of the conductors 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 conductors.
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 rotating the conductors 24 slightly ahout
their Ilongitudinal axis, such rotation being
effected by turning the outer ends of said con-
ductors about their axes.

The outer end of each conductor 24 extends
from the exterior side of the base 12 and said
ends may be either electrically connected to a
suitable circuit by inserting the ends of the con-
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 38 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 (6 and 18. The end of said pin 42 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 hetween the opposite
surfaces of the flange 44 and the inner surfaces
of the disks 16 and 18 serves to do likewise. Sur-
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 members
formed from iron or steel and comprising a core
50. If desired, the ends of said tubular mem-
bers nearest the base may be disposed within a
recess 52 provided in one end of the bushing 48
which centers the members of core 50 relative fo
pin 42,

Surrounding the end of the core 50 adjacent
the bushing 48 is a set of similar, 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
B0 between the pole pieces 56 and the outer end
of the core is a coil §8 mounted on a suitable
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‘flanged spoo] §8. Abutting the outer end of the

care 89 and mounted adjacent the outer end of
pin 42 is another pole piece member §2 provided
with a series of circumferentially spaced pole
arms 84 which extend radially therefrom for a
short distance and are then bent substantially
at a right angle so as to extend parallel fo the
core 89 toward the pole pieces 58, The portions
of the pole arms %4 which are parallel to the
core comprise pole pieces 68, A washer 87 ¢f 10
any suitable compressible material such as sili-

cone rubber is disposed in the bottom of recess

§2 to urge the tubular members of core 5% into

firm engagement with pole pisce member 62.

For purposes of convenience in description, the 15

L3

pole pieces 88 are designated first pole pisces and

pole pieces 85 are designated second pole piecss.
The pole pieces & each terminate in an end sur-
face €8, said end surfaces all being in common
blane perpendicular to the pin 42 and said plane 20
heing spaced a short distance away from, but

‘lengitudinally aligned with, the pole pieces EG.

Hach pair of longitudinally alighed pole pieces
56 and §§ is provided with an armabure assembly
generally designated 18 and illustrated in detalls 25
in Tigs. 6 and 7. Hach armature assembly com-
prises an iron ov steel armature block 72, one
end of which is disposed against the end suriace
68 of the first pole piece 86. The first pole pisces
66 thus serve to dispose the pivot peoint of the 30
armature assemblies 78 close to the second pole
pieces 56. The armature block 72 is connected
for limited pivotal movement relaiive itc said
end surface 68 by means of an elongated hinge
member 74, One end of said hinge member is 35
connected to the armature block 72 and extends

-an appreciable distance beyend the armature in

one direction sc as to overlie but, at its outer
end, be somewhat spaced from the first pole
picce 6. The hinge membeyr 74 may be formed
rom any suitable resilient material such, for ¢x-
ample, as beryvllium-copper.

Projecting in the same direction from opposite
sice edges of the hinge member T4 intermediate
the ends thereof are a pair of parsllel flanges i§ 5
which are disposed within a pair of complemen-
tary elongated notches 18 formed in opposite side
edges of the first pole piece 8, whereby said
flanges 16 serve to position the armaturs as-
sembly connected to the hinges member ¥4 rela- 50

ive to such first pole piece §8. The flanges 18,
by bheing received within the elongated notches
T8, will prevent longitudinal movement of the
armature assembly relative to the first pole piace

"€6 and also prevent movement of the armature 55

assembly relative to its first pole piece 8§ in di-
rections tangential to the coil 38.

Secured adjacent the pole plece engaging sur-
face of each armature block T2 is a shock absorb-
ing member 8% which is preferably formed {rom 60
non-magnetic material for purposes of also re-
ducing the tendency of residual magnetism in the
armature block and pole piece B8 to cause the
armature block 72 to stick to its second pole piece
56 after the coil 58 has been desnergized. Nor- 63
mally, the hinge member T4 holds the armature
block in spaced relation to the second pole picce:
as indicated in Fig. 2. The hinge member 74 is
secuved against the opposite surface of the arma~-
ture block 72, and disposed against the ofher 0
surface of the armature engaging cnd of the
hinge 74 is a small block or piece of insulating
material 82, such as fiber. A resilient contact

‘earrying member 84 is secured against said piece
-of insulating material 82 and another piece of

6

insulating material 86 is disposed against the
outer surface of flexible contact carrying member
84. The shock absorbing member 2%, armature
block 7%, hinge member 74, insulating material
82, fiexible contact carrying member &4, and sec-
ond insulating material 88 arve secured together
in laminated relationship by providing each with
a plurality of series of transversely aligned
apertures which receive rivets 88, the rivets being
peened at one end to secure all of these com-
ponents in assembled relationship as illustrated
in Fig. 7.

In order that the contact carrying member 24
may bhe electrically insulated from the assembly,
the apertures 89 therein which receive the rivets
88 are larger than the diamefer of the stems of
the rivets so as to prevent electrical engagement
between said rivets and the perimelers of said
apertures. However, the contact carrying mem-
ber 84 is provided at one end with a laterally
extending finger 92 which is received in one of
a pair of notches 94 provided in opposed edges
of the second piece of insulating material 86 and,
parallel te but spaced from the finger $2, there
is another finger 88 which is received in the other
notch 94, whereby the contact carrying member
88 will at all times be aligned relative to the
armature assembly in such a manner as to pre-
vent engagement between the perimeters of its
apertures 88 and the rivets 88. The finger 36 also
provides means to which one end of a flexible
clectrical conductor 88 may be connected, as is
clearly shown in Figs. 2, 5 and 7.

The contact carrying member 88 is provided
with a pair of substantially parallel flexible
fingers - 188 which are provided on their oufer
ends with projections 182 which extend toward
each other, there being a space between the outer
ends of the projections, however. Secured to
each projection {8Z is one of a pair of movable
contacts 194 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. ¢ and §, so as to he fized to
said exfensions. ¥rom the various figures, and
particularly Fig. 7, it will be seen that each pair
of movable contacts {84 is movable beltween en-
gaging positions with a pair of the spaced fixed
contacts 86 and 38 and engagement between said
fixed and movable contacts takes place substan-
tially along a straight line parallel to the longi-
tudinal axis of the terminal conductors 28. Due
to the resiliency of the fingers 1898 and the fact
that the extent of movement of the armaiuve
Bblocks 12 is greater than that required to merely
move the movable contacts {84 into contacting
engagement with the fized contacis 38 or 38, said
movable contacts will be maved by each armature
into firm engagement with the fixed contacts 3§
or 38 and in such a way that the projections {82
which support the movable contacts 184 will be
fiexed along axes cpaxial with the main azxes of
the armature assembly so as to produce a wining
engagement between the movable contacts {484
and the fixed contacts 3% or 32.

The end of each hinge membier 74 remote from
the armature blogk T2 is provided with a sl
195, said slot receiving a screw {88 which i
threaded into one of a plurality of projections {1
which exfend radially from a collar 112 mounted
adjacent the outer end of peole piece member %2
and secured therasagainst by a head {14 compris-
ing an enlarged ocuter end on mounting pin 42,
Baid head ({4 thus serves to maintain in as-
sembled relationship all of the above-described

a
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elements and components surrounding the pin
£2 and supported thereby in fixed relationship
to the base 12.

The flexibility with which each hinge member
T4 supports its armature block 72 relative to the
free end of its first pole piece 86 is determined
by the size of an opening 116 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
armature blocks 12 is determined, respectively,
by forming apertures {18 and {20 therein. The
sizes of the apertures 118 and 120 in said first
pole pieces and armature blocks may be varied
and the adjusting screws {108 associated with each
armature assembly may also be regulated to vary
the tension exerted by hinge member 74 so that,
when the coil §8 is energized, the armature blocks
12 of the various relay switch units will operate
in @ predetermined seguence so as to cause, for
example, the movable contacts 184 of each arma-
ture assembly to move in such sequence from
engagement with fixed contact 35 into engage-
ment with fixed contact 38 of its relay unit. If
current of sufiicient magnitude is supplied to said
coil 58, the engagement of all of the armature
blocks 72 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 58
can nevertheless be made to occur in accordance
with a predetermined sequence if the adjustment
means described above have been regulated to
produce a predetermined desired sequence.

Each relay unit in the exemplary construction
of the invention illustrated herein comprises
three terminal conductors 24, 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 18 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 35 and 28.
The third terminal conductor 24 has connected
to its inner end one end of the flexible conductor
98 which is secured at its other end to the finger
86 of movable contact carrying member 84. Also
supported by the base 12 is a pair of additional
terminal conductors {22 to which the ends of the
coil leads are respectively connected.

From the foregoing, it will be seen that the &

arrangement of the armature 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 12 attached

thereto in spaced relation to its associated second 6

pole piece 56, whereby the movable contacts 164
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 5§ and thus cause the movable
contacts 104 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

The .
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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 104 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 {4 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, 2 pole mem-
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 from 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 arm, an
armature connected to the projecting end of each
flexible member and pivotally supported thereby
relative to the end of said pole arm for move-
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 armature thereon toward its
pole piece, whereby said armatures may be regu-
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-
nécted 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 pluralily 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 pole piece for
limited pivotal movement toward and from said
second pole piece axially aligned therewith, 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 carried by each armature
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 movable con-
tact associated therewith.

3. 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,
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 heyond the end thereof, the other end of
said member being spaced from the other end
of said pole arm, an armature connected to the
projecting end of said flexible member and sup-

ported thereby adjacent the free end of said pole °

arm for pivotal movement toward and away from
said pole piece, meang engaging the spaced end
of said fiexible 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,
sald 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 hase,
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

10

20

30

40

60

65

70

75

10

of said pole arm fo position said member relative
to said arm, an armature connected to the pro-
jecting énd of said flexible member and supporied
thereby adjacent the free.end of said pole arm
for pivotal movement toward and away from said
pole piece, a fixed contact supported by said base,
and a contact carried by =aid armatare and mov-
able thereby to and from engagement with said
fixed contact.

5. 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 ¢f the solenoid when the solenoid
is energized, a pair of parallel flexible fingers
extending from said fiexible member, a movable
contact fixed to each finger, said contacts heing
slightly spaced from each other in a direction
transverse to said fingers, and a stationary con-
tact wider than the space between said movable
contacts and engageahle 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 flexibie
fingers extending from the filexible member,
fiexible 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 movable therewith 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 movable 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-
nold assembly fixed to said base and including
an adjustable flexible member carrying an ar-
mature for pivetal 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 cgaid other conductor and said contact
on said armature.
BERTIL S. BENGTSSON.
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