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This invention relates to-a contact device, more:
particularly a relay, whose contacts are arranged’
on' springs grouped’ in parallel relation- with one
another:

In contact’ devices of thls kKind it is known- to°
drive the springs whith: are” moved by a driving’
member, hereinafter referred’ to-as“dtiving arm;”
through a ladder-shaped guxilisary member; This
constitutes a: connection between: the driving arny
and the movably arranged springs, so' that the
movement of’ the" driving arm' is transmitted to-
these-springs: Ina Kdown construction: the lad-
der consists of two columns' plzced’ normally to
the: Tongitudinal direction: of the springs; Be-
tween these columms: there are: fixed' cross-arms
on which: lie the-springs: to be movedl In order
to:Be able to-utilize tHis ladder for contact devices’
with different spring: groups; the: height' of® the:
cross-arms las beent made: adjustable: 'This
knowry construction: has the: diawback of Yeing:
less  suitable for the actuation: of twe or more
spriiig’ groups arranged’ side By side. IF in this
case the: same Iadder is- used for- all’ the- spring’
groups, the cross-arms must be: chosen: long; re-
sulting in- o weakenihg of the constructibn and
iy oceupying considerable spaece. Using a ladder
for each spring’ group: also ihvolves ar great loss'
of spaee; particularly if all’ the ladders must Be
arranged i one' plane: Further, in: this con-
struction it 5 difficwlt to find a- suitable. com-
promise Between the-desired rigidity and the de—
sired leakage path: A robust construction: re--
quires-the use of metal parts and these reduce: the
leaKage path. ,

The: present invention provides- a: nevel con--
struction of a contact device whereby the: said
drawbacks- are’ obviated and oether advantages
may be obtained:

According to the ihvention, the auxiliary mem-
ber consists-of a central rod moved: by the driving’
arm whose longitudinal- direction is nmormal to-
that of the sprihgs and’ which has: pushied: on it
insulating’ cross arms whick are- provided* with:
an aperture fitting’ the: section of the rod! and
which-are normal to:the longitudinal direction of’
the springs and each- of which: actuates: at Teast
one-of the movable springs: This simple form of
construction exhibits:a great rigidity and permits:
a- compact structure: of’ contact: devices. By the
use-of distance pieces pushied on the: central rod:
the mutual* distance of the cross arms may be:
conformed to- the positioning  of the- movable
springs in-the spring groups-of the-contact device.
To this end, these: distance: pieces and' the- cross:
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on- the central rodi The mounting is: tAus- very
simple: so-that it is'not necessary to keep-ladders:
of different constructicns in store, since theser
can: be mounted- direetly, according’ to- require-
ments; from: stored central rods; cross- arms: and’
distance pieces.

In ene advantageous. form of construetion off
& contact’ devige sccording to: the invention the:
central rod-is-arranged between fwosspring gr oups

positibned’ side By side, both- of whicli are ac~
tuated by cross arms pushed on tlie rods. This:
construction permits: of obtaining a saving i
space as compared with that utilizing the ladders:
known hitherto: The space Between: the spring
groups is now’ used’ for the arrangement of the
central rod.

In another advantageous construction accord~
ing to:the invention: the central rod is of metal;
whith enakles us: to gbtain a psrticularly rigid
assembly. Iu- order to: avoid i this case an
excessive reduction. off the leakage paili; the cen-
tral aperture in at least cne cross arm: may be:
formed in a ribbed portion surreunding: the cen-
tral rod; so thatiat the points in the vicinity of
thre azis of tle arm it does not engage the sup-
porting rod.

In: apother advgntageous construction: of the:
device aceording to theinvention;. the cross. arms:
have. & flay shape and. sre with. their surfaces:
parallel to those of the sprimegs. It 15 thus poss
sible for adiacent springs of a:spring group, which:
dare: getuated: By g cross arm lovated betwesns
these: springs;. tor be: positionmed closely’ to one:
another:.

In: anotiier advantagsous fornr of! constluctl»on
of the device' according to the invention,. the
central rod comprises at one end a: widened' por-
tion: by means of which It engages the driving:
arny. IHis thus possible tatake steps to: prevent.
arrutual shiftc of the rod and the:driving arnr. -

In grder that the invention may be more-clegarly
uvaderstood: and readily carried:inbo: effect; itr will:
e describedd. move fully by reference to: the: acx

companying drawing.

B1I A

Fig. 1 shows @ partion of o contach. deviee: ac~
cording to the invention.

Fig. 2 glso shows g detail of a contact:device:
realized: according. te the invention:

Fig. 3a. illustrates @ top: view of the ladder
cross-arnt forming: part off a. contact device: ae=
cording te. the invention..

Fig. 3b.is anelevation view of the ladder cross-
arm partly inn seetion.

Fig. 3¢ is-a partial elevation: view in:.section: of

arms need only be pustiediin- tle-correet sequence 55 & hub. portion: of the ladder cross-arm,




2,520,526

3

In Fig. 1, reference | denotes the driving arm
of a contact device which otherwise is not shown.
By means of a cross-piece 5 and a ladder-shaped
assembly 2 the driving arm actuates the movable
springs of the spring groups forming part of the
contact device. The ladder assembly 2 consists
of a central rod 3 which is of metal and which
is secured in the insulating part 4 comprising
the cross-piece 5. 'The latter fits with its pro-
jections 6 and T into the recesses 8 and 9 of the
driving arm 1. The cross-piece 5 comprises in
addition, the projecting parts 10 and i which
serve to support the lower contact springs of the
spring groups and to move these springs if they
are movable. The central rod has pushed on it
a certain number of cross arms, of which only
the cross arm 12 is shown in the figure. The con-
tact springs 13 and {4 shown in dotted lines in
the fisure are bearing in the manner shown on
the cross arm {2 and are moved by the latter.
The portion {5 of cross-arm 12 is thickened and
is provided with an aperture embracing the
cross-section of the rod 3. In order to be able
to position the cross-arm at the correct height
use is made of spacer pieces 16, {T and (8. By
pushing-on more cross-arms and spacer pieces
the ladder shown in Fig. 1 is adapted to the
actuation of one or more spring groups exhibit-
ing a definite configuration of springs. After
that the upper arm is locked in a manner known
per se. If desired, use may be made of cross
arms extending at only one side of the central
aperture. From the figure it can be seen that
the cross-arms have a flat shape and are with
their surfaces parallel to those of the springs,
thus resulting in a saving in space. The lower
contact springs of the spring groups on each
side of the central rod are bearing on the project-
ing parts 10 and (1 which comprise a break-
_groove at the place of their attachment to the
cross piece 5, so that they may be broken-off, if
superfluous.

Fig. 2 shows a completely mounted ladder of a
contact device according to the invention. It
can be clearly seen that the central supporting
rod 20, together with the cross piece 21, exhibits
a T-shape. The rod 20 has pushed on it three
cross arms, of which the central one 22 extends
only on the right-hand side of the central aper-
ture. In the manner shown these cross arms
and the projections of the cross piece 2f co-
operate with the movable springs of the spring
groups on each side of the supporting rod 290.
The two lower pairs of springs of the two spring
groups constitute make-contacts, all the adjacent
pairs of springs are break-contacts. The con-
struction of the cross piece 21 permits of avoid-
ing an undesirable movement of the lower end
of the ladder with respect to the driving arm.
However, a movement of the ladder is still
possible, with which the top end moves in one
of the directions shown in Fig. 1 by the arrows
P, so that the ladder turns about the fastening
of the cross piece 5 in the driving arm |. Means
are provided for avoiding this movement, which,
however, do not form a part of the present inven-
tion and are, therefore, not illustrated.

In Fig. 3, Fig. 3a is the top view, Fig. 3b a
cross-sectional view and Fig. 3¢ another cross-
sectional view of a cross arm with which special
steps have been taken to increase the leakage
path. In this case the springs are located on
wedge-shaped arms 30 and 31 and engage these
arms along the line 32. The central aperture of
the cross arm is formed in a ribbed portion
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4
partly surrounding the central rod by means of
grooves 33 and 34 provided in it. Consequently,
in the vicinity of the portions 35 and 36 located
in the axis of the arm, the metal rod passed
through the aperture, of which the section is
shown only in Fig. 3a, does not engage the insu-
lating material at the edge of the central aper-
ture. It is evident that the leakage path is thus
materially increased.

The invention permits the construction of
compact contact devices which satisfy high
mechanical and electrical requirements.

‘What I claim is:

1. An electrical contact device, comprising
stacked contact spring members, a ladder-like
assembly having a central rod, at least one cross-
arm member on said rod, removable spacing
members mounted on said rod for vertically ad-
justing said cross-arm member, and driving
means coupled to a driven member forming part
of said ladder-assembly, for moving said cross-
arm and actuating one of said spring members.

2. An electrical contact device, comprising
spring members arranged one above the other,
a ladder-like assembly having a central rod,
cross-arm members and spacing members push-
fitted on said rod adjusting the position of the
cross arm members in operative relation to cer-
tain of said spring members, and driving means
coupled to a driven member forming part of
said 1ladder-assembly, for moving said cross arms
and actuating through said cross-arms certain of
said spring members.

3. An electrical contact device, comprising
spring members stacked in parallel groups, a
central metal rod between said groups, spaced
cross-arms and spacer members each of insulat-
ing material and frictionally mounted on said
rod adjusting the position of the cross arm mem-
bers in operative relation to certain of said spring
members, a driving means, and a member on said
rod capable of engagement with said driving
means for actuating certain of said spring means
through said cross-arms. :

4. An electrical contact device comprising flat
contact spring members arranged one above the
other in two parallel groups, a metal rod cen-
trally arranged between said groups, cross-arm
members and spacer members of insulating ma-
terial push-mounted on said rod one above the
other adjusting the position of the cross arm
members in operative relation to certain of said
spring members, and driving means rockably
coupled to said rod, portions of said cross-arms
having flat surfaces parallel to the flat surfaces
of said spring members. )

5. An electrical contact device, comprising
contact spring members stacked one above the
other in parallel groups, a rod centrally arranged
between said groups, cross-arm members and:
spacer members each formed with g partly ribbed
central opening for press-positioning same on
said central rod, said cross-arm members being
strengthened in the vicinity of said central cpen-
ing and including surfaces parallel to the sur-
faces of said spring members, said spacers spac-
ing the cross-arm members on said rod fo a
position engaging said spring members when the
rod is operated by a driven member and driving
means coupled to g driven member on said rod
for moving said cross-arms and thereby actuat-
ing certain of said spring members.

6. An electrical contact device, comprising
spring members stacked one above the other in
parallel relation, a rod arranged between said
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spring members, cross-arm members adjustably
supported on said rod in operative relation to
certain of said spring members, movable spacers
arranged on said rod for supporting said cross-
arm members, at least one of said cross-arm
members having an arm extending substantially
on one side of said rod, and driving means
coupled to a driven member on said rod for mov-
ing said cross-arms and thereby actuating some
of said spring members.

7. An electrical contact device comprising
stacked contact spring members, a ladder-like
assembly having a central rod formed with a
T-shaped cross-piece at the bottom end portion,
spaced apart cross-arms pushably mounted on
said rod above said portion, driving means rock-
ably coupled to the said rod at the said end por-
tion and through said cross-piece and the said
cross-arms to certain of said spring members,
said T-shaped cross-piece having projecting up-
ward portions adapted to actuate the lowermost
of said spring members.

8. An electrical contact device, comprising
pairs of contact spring members stacked one
above the other in parallel relation, a metal rod
centrally arranged between said pairs of springs,
cross-arm members and spacer members each
made of insulating material and including a
grooved apertured portion for receiving said rod
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in a press-fit manner, said cross-arm members
being selectively positioned on the said rod in
stacked relation to each other and in operative
relation to certain of the said spring members,
said spacer members being arranged on said rod
for supporting said cross-arm members, and
driving means loosely coupled to a driver end
portion of the said rod for moving said eross-
arms and thereby actuating certain of said spring
members.
PIETER HENDRIK
JOHANNES BROUWER.
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