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My mventlon Ielates to electrlcal relsys of
the type comprising a movable armature and
a contact mechanism controlled thereby. My
present invention relates particularly to thﬂ
contact mechanisms for such relays. o

I will describe several forms of contact
mechanisms embodying my invention, and

will then point out the novel features thereof

1n claims.
In the accompanying drawing, Fig. 1is a.

~ view, partly dlaemmmatlc showing one form
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f2and3
an armature which, as here shown, comprises
a strip of magnetwable material havmg 1ts

of 1elf1y embodymcr my. mventlon Fig. 2 1s
a detailed view on a larger scale, 1llustrat1110
a portion of the relay shown in Fig. 1 and
also embodying my invention. Fw 3 is a
view similar to Fig. 2 and 1llustrat1ng the
same parts in dlﬁerent positions. Kig. 4 1s
a view showing a modified form of a portlon
of the relay shown in Fig. 1, and also embody-
ing my invention. I‘w 5 is a view showing
a modification of the apparstus shown in Fig.
4, and also embodying my 1nvention.
‘Similar reference characters refer to simi-

lar parts in each of the several views.

Referring first to Fig. 1, I have illustrated
a relay designated 1n gener al by the reference
character R and comprising a_permanent
magnet 1 terminating in U- shaped pole pieces
The reference character 5 designates

lower end interposed between the confront-

~ ing pole faces 2* and 3> of pole pieces 2 and
3, Put insulated therefrom by blocks of non-
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magnetic material 4, 4, by means of which the
armature is secur ely clamped in place.
should be noted that this construction forms a

cantilever support for armature 5 which per-
mits the upper end of the armature to move

‘in the air gap between pole feces 2" and 3P

of pole pieces 2 and 3. - -
Surrounding the armature 5 is an opera,t-

ing winding 8 which is at times supplied with

current of one polarity or the other from bat-
tery 80 over a pole-changer 29. Pole-changer
29 may be controlled by any suitable means,
not shown in the drawing. For example, 11
relay R 1s used in raﬂway trafiic controlling

‘apparatus or automatic train control, the
pole-—chenger 29 mwht be controlled by means |

ELECTRIGAL RELAY
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1espons1ve to trafiic conditions.
ing 8 is deenergized, the alma,tule 5 occupies
its normal or central position in which 1t is
shown in the drawing, and the flux supplied

by the permanent magnet 1 divides in two

paths, part flowing thmugh the upper legs

of pole pieces 2 and 3, and part ﬂowmcr

through the lower legs of these pole pieces.

It sheuld be noted that under these condi-

tions, the magnetic forces are balanced and

there ‘fs Nno tende ncy to move the armature
-away

from its normal position. If
changer 29 is moved to the left, current of

one polerlty is supplied to Wmdmw 8, and

the flux created thereby cooperates with the
flux supplied by the permanent magnet 1, to

pole-

PN SELVAI\TIA A CORPORATION OF PENN-

‘When wind- "
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move the armature 5 1n one dlreetmn which

I will assume to be toward the lef‘t es shown

in Fig. 1. If pole-changer 29 is moved to

the Iwht current of the other polarity is

supphed to winding 8, and armature 5 is then
deflected in the 0pp0s1te direction, or toward

the right. With relays of the type described,
when The armature is moved away frem its

normal position towar  one of the pole faces

22 or 8% the balance in the magnetic fluxes
supphed by the permanent magnet 1'is de- _
stroyed and there is then applied t0 the arma-
ture an additional force which tends to move
the armature in the same direction as the
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original armature displacement. This addi-

tional force is independent of the input to

winding 8 and increases as the armature ap-
proaches one of the pole faces 27 or 8" sub-

‘stantially in proponmn to the ermature dis-

It

placement.
The armature 5 operates two contact me-
chanisms designated in general by the refer-

ence characters K and K1 portions of which
are attached to two ﬁsed members 6 and T,

‘Referring now also to Fig. 2 '
the mechanism K comprises two segments 9-
‘and 10 of insulating material Whlch have
their confronting faces s shaped as portions of

respectively.

cylinders, the axes of which are parallel.
The segment 9 is supported by a semi-circular
spring 11, one end of which is attached to

the segment and the other end of which is at-
tached to the fixed membel* 6. In similar

manner, segment 10 1s supperted by a semi-
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civeular spring 12, one end of which is at-

tached to the seﬂ‘msnt 10 and the other end

of which 1s a,tmched to armature 5. The_
parts are so proportlopod that when the

armature occuples 1ts normal position, as
shown in Fig. 2, the springs 11 and 12 are

_ substantmlhr unstressed and the segments 9

0

in Fig. 3.

and 10 engage sloncr a line which is somewhat
above the line 1 joining the centers of deforma-
tion of the springs 11 and 12. With this ar-

rangement of apparatus, when the armature
5 approaches the fixed member 6, the seg-

ments 9 and 10 roll apwar rdly on each othsr |

SeQ ments

Pur-

so that the line of contact of these s
remain substantially fixed in position.

ng this rolling movsmsﬂt of the segments the
'center of curvatme ot the 1*0111110 sm{ ce of

segment 9, designated at A 1n Flg. 2 moves
towsrd the left along the dotted arc C about

the center of deformation B of spring 11..

When armature 5 has moved to its full left-
hand position, the center of curvature of seg-
ment 9 will occupy the position indicated 1n
the drawing at I, and since segmeﬂt 10 has
been s1m11ar1y chsphcec the parts will then
occupy the positions 1u ‘Whlch they are shown
Scegment 9 is provided with a

' 'contact 9e and segment 10 1s provided with a
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displacement.
parts so that the torque exerted by springs

contact 102, the eﬂmerrts 9 and 10 being so
located thfl,t when the armature occupies its
normal position, the contacts are widely
separated. When the armature approaches

the fixed member 6, however, as shown 1n.

If1g. 3, the contacts 93 and 10“- roll into en-

o’agement

uhhzed to control electrical circuits, not

shown in the drawing, in any suitable man-

ner. It should be observed that during the
movement of armature 5 toward the posi-
tion illustrated in Fig. 3, the rolling of seg-
ments 9 and 10 1s Opnosed by springs 11 and

192 in accordance with Hooke’s law, so that the

‘torque exerted by these springs is directly
proportional to the angle through which

these springs turn. It should be noted how-

ever, that the moment arms through which
these torques are applied to the seoments 9

and 10 are substantially constant and it fol-

lows that the force which 1s available to urge

the segments 9 and 10 into engagement 1s
substantlally proportional to the armature
I prefer to proportion the

11 and 12 is nearly equal to the additional
force which is applied to the armature as a
result of the unbalance in the permanent
magnet flux. With the parts constructed in

. thls manner, it will be manifest that the cur-
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rent necessary in winding 8 to move armature

5 to 1ts full stroke 1s 01@1*5:r slichtly larger than
the current necessary to commence the move-
ment of the armature toward member 6.

The contact mechanism K* ig similar to
mechanism K and is operated when the arma-

ture is travelling toward the right, as shown

ture displacement.

The contacts 9* and 10 may be

movein ent of these parts.

',.:16‘*"#; Of the
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111 Tig. 1. It will bs plain from the fore-

ng “that the two contact mechanisms K
and K? assist the natural resiliency of the
armature 5 to bias this armature to its normal

‘position.

Referrlno' now to I’w 4 the contact mech-
anism here 111ustrated 1s similar to that

shown in Figs. 1,2 and 8, except that the seg- -

ments 9 and 10 are attached to the fixed mem-
ber 6 and the armature 3 respectwely, by

flat leaf springs 15 and 16. The operation
ot the aUpa,ratus is similar to that described
in connection with Figs. 1, 2 and 3 and will
be understood from the drawma without
further e;aplanatlon

In Fig. 5, I have illustrated an Mtﬂrna,twe

snangement for supporting the rolling seg-

ents of the contact mechanisms. In this
mﬂﬂlﬁmtwn, the armature 5 is provided with
two outstanding lugs 17 which carry a spindle

20. The seqment 710 is also provided with

two lugs 18 which are pivoted on the spindle
20. A hehcal spring 21 is placed upon
spindle 20 and serves when the segment 10
rolls upon a complementary seﬂment as shown

in Flgf‘*._ﬂ and 3, to oppose the rolling move-

ment by a force which varies with the arma-
The operation of the ap-
paratus illustrated in Fig. 5 is therefore
simmilar to the operation of the moclification

shown in Figs. 2 and 4 and will be readily

understeor" from the drawing.

One important feature of the contflct mech-
anism embodying my invention is the absence
of fnctwn between the parts. Since the seg-
ments 9 and 10 roll upon each other without
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iriction, no power is consumed 1n the rolling

When the contacts

carried by the segments
sudden change in the I"lte of V‘lI‘l&thIl of
either the deﬂeﬂtmo magnetic forces or the
op posmg SPIING forces.
current 1 winding 8 necessary for full stroke
of the armature 5 is nearly the same as the
Vslue of the current at Wthh the contacts
will separate.

Another advantage possessed by relays
embodying my invention is that comparative-
ly heavy contact pressures may be obtained

_Wlthout requiring excessive operating cur-
rents, simce snbstantmlly all of the forces act-
mng upon the relay armature as a result of its
displacement may be utilized to urge the
contacts into eng aﬂ*ement

- Under some COIldlthIlS 1t may be desn'able
to make the two coatscts 92 and 10* shightly
Lmsymmetrlc I, so that a small amount of

1de will I'esult thereby causing a wiping
actlon between these confacts for the purpose
ot Leepmw the contacts clean and bright.
- In the form of 1"elaﬂ§r here shown, the force
acting upon the armature as a result’ of its
dlsplscsment varies directly as the displace-
armature but this particular ar-
rengenient is not essential and my invention

.Jmarate there 1s no

It follows that the
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: for attaching the other segment to said

1,753,689

could equally well be used with relays in
which variation of this force is not directly
proportional to the displacement. By prop-
erly shaping the rolling surfaces of seg-

ments 9 and 10, the moment arms of the

torques exerted by the springs that support
these segments may be made to vary with the
armature movement. | I
Although I have herein shown and de-
scribed only a few forms of electrical relays
embodying my invention, it i1s understood
that various changes and modifications may
be made therein within the scope of the ap-
pended claims without departing from the

s spirit and scope of my invention.

Having thus described my invention, Wha_t
I claim 1s: - . o
1. In a relay having a fixed member and

an armature biased to a normal position but

, movable at times toward said member, a con-
‘tact mechanism comprising two segments

having cylindrical engaging surfaces, means
including a spring tor attaching one segment
to said armature, means including a spring
_ ixed
member, said springs being constructed In

“such manner that when the armature ap-

proaches said fixed member said segments
roll upon each other in opposition to Iorces

-+ exerted by said springs upon said segments

through substantially constant moment arms,
and co-operating contacts carried by said two
segments, respectively. -

9. A relay comprising a fixed member and
an armature biased to a normal position,
means for at times moving said armature to-
ward said member, means effective when said
armature approaches said member for urging
the armature toward the member by an ad-
ditional force which increases as the arma-
ture approaches the member, two curved seg-
ments, and means for attaching said segments
to said armature and said member, respec-

tively, in such manner that said segments
0ll upon each other when the armature ap-

proaches said member but that such rolling

is opposed by forces which are substantially
equal to said additional force for every posi-

tion of the armature, and two co-operating

tively.

3

tion, two cylindrical segments, two springs
connecting said segments with said armature

and said fixed member respectively in such '-

manner that the segments are in engagement

when the armature cccupies its normal posi-

tion and also in such manner that the plane
of the axes of curvature of the segments 1s

parallel with the plane of the axes of defor-
mation of said springs, and two co-operating

contacts carried by sald two segments respec-

5. A relay comprising a fixed member and
o movable armature having a normal posi-
tion, two curved segments, two semi-circular
springs connecting said segments with said
armature and said fixed member, respective-
ly, in such manner that said segments en-
oage along a line parallel with the plane ot

the axes of deformation of said springs, and

two co-operating contacts carried by said two
segments respectively. B

6. A relay comprising a
a movable armature having a normal pos:-

tion, two curved segments, two flat leatf
springs connecting sald segments with said
armature and said fixed member respectively
in such manner that movement of said arma-

ture toward said fixed member causes rolling
engagement of said segments along a line

parallel with the plane through the axes of
bending of said springs, and two co-operat-

ing contacts carried by said two segments

respectively. o
7. A relay comprising a fixed member and

a movable armature having a normal posi-
tion, two complementary curved segments

pivotally attached to said armature and said
fixed member respectively, two springs one

associated with each segment for urging the

05

segments into rolling engagement, and two

co-operating contacts carried by said two seg-

ments respectively. -

-~ In testimony whereof I affix my signature.
- ~ PAUL N. BOSSART.

contacts carried by said two segments respec-

tively. _ ) | -
3. A relay comprising a fixed member and

a movable armature having a normal posi-

tion, two cylindrical segments, two springs
connecting said segments with said armature
and said fixed member respectively m such

manner that the segments are 1n engagement

when the armature occupies its normal posi-

tion and also in such manner that the center
of curvature of each segment is spaced from

the axis of deformation of the associated -

spring, and two co-operating contacts carried
by said two segments respectively.

4. A relay comprising a

fixed member and
5 a movable armature having a normal posi- -

fixed member and
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