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This invention relates to electric switching de-
vices, and more particularly to cam-operated
switching devices in which contact points are
mounted on cantilever members.

The invention has especially in view the pro-

it has two operating “noses” which are sym-
metrically and oppositely situated with respect to
the axis of the shaft. It has not been considered
necessary to show the cam in Figs. 1, 2, and 4.

The switching device comprises an assembly of 5
vision of an improved switching device for an three cantilever members 13, {7, and (9, a pri-
electromotor of a kind which is used to drive mary supporting member [, a secondary sup-
selecting switches in automatic telephone sys- porting member 4, and a tertiary supporting
tems and in which a switching device operated member 8 to which the cantilever assembly is

10 by the movement of the rotor energizes two directly attached. 10
stator windings alternately. An electromotor of The assembly of cantilever members is simi-
of the kind referred to is described in British lar in general form to the spring assemblies or
specification No. 388,173. “packets” commonly employed on the eleciro-
According to one feature of the invention, a magnetic relays used in telephone systems. The

15 switching device of the kind in which cantilever fixed ends of the three cantilever members are 13
members carrying contact points form a switch separated by the usual insulating spacers and
adapted to be operated by a cam mounted on by terminal members 25, and the free ends carry
a shaft comprises a cantilever member assembly, the necessary contact points (5, {8, 20 and 27.

a primary supporting member forming part of The central member 1T has a side extension
90 or adapted to be attached to a framework oc- 23 adapted to be engaged by the “noses” of the 99
cupying a fixed position with reference to the cam. The fertiary supporting member 8 is car-
axis of the shaft, a secondary supporting mem- ried by the secondary supporting member 4, and
ber fixed to the primary supporting member in this in turn is carried by the primary supporting
stuch a manner that it can for purposes of ad- member {, which is adapted to be attached to the
95 justment be swivelled about a pivot arranged electromotor framework. The tertiary support- o5
with its axis coincident with that of the shaft, ing member 8 is fixed to the secondary support-
and a tertiary supporting member to which the ing member 4 in a manner which allows the po-
cantilever assembly is directly attached and  sition of the one member with respect to the
which is fixed to the secondary supporting mem- other to be adjusted, the arrangement being
30 ber in such a manner that it can be moved rel- such as to allow the distance between the axis 3¢
atively thereto for the purpose of adjusting the of the shaft 25 and the side extension 23 readily
distance between the axis of the shaft and that to be set to the best value. Similarly, provision
part of the cantilever assembly which is ar- is made for adjusting the position of the sec-
ranged to be engaged by the cam. The provi- ondary supporting member 4 with respect to the
g5 sions for making adjustments referred to enable primary supporting member 1, the arrangement g3
the part of the cantilever assembly which is ar- in this case being such as to enable the side
ranged to be engaged by the cam to be brought extension 23 readily to be moved without alter-
into the best position relative to the cam. ing its distance from the axis of shaft 25. Move-

This and various subordinate features of the ment of the side extension in the manner just
40 invention are exemplified in the specific embodi- referred to has of course the same effect as re- 49
ment of the invention which will now be de- gards the timing of the switching device as mov-
sceribed with reference to the accompanying ing the cam round the shaft.
drawing. Referring now in more detail to the component
The embodiment in question takes the form of parts of the switching device, the primary sup-
45 a switching device for controlling the energiza- porting member ! is in the form of a metal bar 43
tion of the stator windings of an electromotor having slots 2 at each end adapted to be engaged
of the kind previously mentioned, and is de- by screws threading into pillars which form parf
signed to be operated by a cam mounted on the of the electromotor framework. On one of the
rotor shaft or on a shaft geared to the rotor edges of the bar and about halfway between the
50 shaft. TFig. 1 of the drawing shows a front ends is a small projecting portion 28 into which 50
elevation of the device, Fig. 2 shows a corre- is riveted a short pin or pivot 3. It is intended
sponding rear elevation, Fig. 3 shows an inverted that, in fixing the primary supporting member
plan, and Fig. 4 shows a plan. The cam, which | to the electromotor framework, this pin or
is indicated at 24 in Pig. 3, is a substantially pivot shall be set in line with the shaft 25 on
55 elliptical member mounted on its shaft 25 so that which the operating cam 24 is mounted. In or- 5s5
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2
der to facilitate such setting into line the pivot
is provided with a portion 29 of restricted cross-
section on the rear side of member 1. The pin
or pivot passes (see Fig. 1) through a hole of
corresponding size in the secondary supporting
member &, the arrangement being such that,
when a fixing screw 5§ passing through a slot in
member 4 and threading into the primary sup-
porting member 1 is loosened, member 4 can be
swivelled about the pivot through an angle lim-
ited by the size of the said slot and by an arm
6 formed integral with member {. This provi-
sion for adjustment is the one which enables
the side extension 23 to be moved without alter-
ing its distance from the axis of the cam shaft.
An annular washer 39 intervenes between the
head of the fixing screw and member §. -
The secondary supporting member 4 is in the
form of a flat metal bar which has a wide por-

tion at one end in which the previously men--

tioned hole for the pin- or pivot-3 and slot for
the fixing screw 5 are situated, and which has at,
its other end a prong 1 having a shape suit-
able for a purpose that will appear later. At the
base of the prong there is a wide portion 2
which forms a rectangular plate. Situsted on a
diagonal of this plate are clearance holes for two
fixing screws 10 and 32, the hole for screw I8
being an oversize one to ‘allow for adjustment.
The screws thread into holes in a rectangular
plate which forms part of the tertiary supporting
member 8, and a rectangular faceplate {{ inter-
venes between the heads of the screws and the
secondary supporting member 4. It should be
noted that the corresponding straight edges of
the bars which respectively form the primary
and secondary supporting members are at an
angle of between 30° and 45° with each other.

The tertiary supporting member 8 is in the
form of a bracket comprising a metal plate’ bent
to form two rectangular plates set at right an-
gles - to each other.  One of these rectangular
plates is the one already mentioned as having
screws 10 and 32 threading into holes in it, and
this one has a prong 9 formed integral with it
similar to the prong 7 on member 4. The two
prongs lie side by side when viewed along. the
planes containing member 4 and the last-men-
tioned rectangular plate, and cross each other
when viewed in a direction perpendicular to these
planes. The crossing of the prongs forms two
slots 21 and 22 into either of which the blade
of a tool such as a screw driver may be inserted
for the purpose of adjusting the relative positions
of the tertiary and secondary supporting mem-
bers. It is intended that such adjustment should
be carried out by loosening the two fixing screws
{0-and 32 (screw 32 being only very slightly loos-
ened), and then inserting the blade of the tool
in the appropriate one of the slots and twisting
it until the side extension 23 is at the correct
distance from the axis of the cam shaft. The
direction in which the twisting referred to causes
the tertiary supporting member 8 to be swivelled
about the pivot formed by screw 32 clearly de-
pends upon in which of the slots 2! and 22 the
blade of the tool is inserted.

The assembly or packet of cantilever members
is fixed by means of fixing screws {2 to the rec-
tangular plate of the tertiary supporting mem-
ber 8 other than that having prong 9 protruding
from it, the arrangement being such that the
wide surfaces of members {7 and {9 lie in planes
perpendicular to the plane of the secondary sup-
porting member 4 but have their long edges sub-
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stantially parallel to the long edges of that mem-
ber. It should be noted that the arrangement
is also such that the side extension 23 on the
central cantilever member {7 is near to the shaft
25 on which the operating cam 24 is mounted,
the cam being of dimensions which are small
in comparison with the overall dimensions of the
switching device. -

The three canfilever members together with

_the contact points carried by them constitute a

make-before-break changeover contact. The two
outer members {3 and {9 are longer than the
central member {7, and when the central mem-
ber is occupying its unoperated position as shown

or stop {6 carried by member {3. The member
18 is a thick rigid member reinforced along part
of its' length by a turned-up portion {4. Mem-

. bers {7 and {9 are spring or “moving” members.

When the central member (7 is occupying its
unoperated position, contact is made between
the pair of contact points 15 and 2§ fixed to the
extreme ends of the two outer members 13 and

{9, and no contact is made between the second -

pair of opposing contact points {8 and 27 fixed
respectively on the extreme end of member {7
ahd at a corresponding position on member (9.
As the central member {7 is moved by the cam
to its operated position, the pair of contact points
18 and 27 are first brought into contact and then
after further movement of the cam the pair of
contact points 15 and 20 are separated. As soon
as the pair of contacts {8 and 27 touch, further
downward movement of the central member i7
is opposed by the upward force exerted by the
bottom member 18. -Since the point of applica-
tion of this upward force on the central member
17 is laterally offset in relation to the point of
application” of the operating force due to the
cam, movement of the cam for a brief period
after the points 18 and 27 have touched simply
results in a twisting of the central member with-
out causing any separation of contact points 15
and 28. This arrangement ensures that the cam

does a certain angular movement with both pairs

of confact points in the “make” condition, that
is, it ensures that there is a definite - “make
through” period. PFurther control of the “make
through® period is obtained by arranging that

the two pairs of contact points (15, 280 and 18, 5

27) are not in line when viewed in the length-
wise direction of the cantilever members, but
appear with the pair {8 and 27 appreciably
nearer the side extension 23 on the central mem
ber 17 than the other pair. - :

We claim:—

1. An adjustable mounting for a.set of cam
operated springs comprising a main plate, a sec~
ond plate carrying a set of spring contacts, said

second plate pivotally mounted on said. main’

plate, each of said plates having extending ends
crossing over each other to form a pair of slots,
the insertion of a tool in one of said slots caus-
ing relative movement of the plates to move the
spring contacts closer to the cam, and the inser-
tion of the-tool in the other slot causing relative
movement -of the plates to move the spring con-
tacts farther away from the cam.

2. A cam operated switching device compris-
ing a plurality of spring members adapted to
be controlled by a cam mounted on a rotat-
ing shaft, a main support; an adjustable support
for said spring members pivotally mounted on
said main support, said supports each having an
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extending Z shaped member, said members be- %5
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ing adjacent one another and reversed with re-
spect to one another to form a slot on each side
of the vertical portion of the Z, each of said
slots adapted to receive a tool for adjusting pur-
poses, one of said slots being used to move said
adjustable support in one direction and the other
of said slots being used to move said adjustable
support in another direction to adjust the dis-
tance between the axis of the cam shaft and said
spring members.

3. In a switching device, a plurality of spring
members adapted to be actuated by a cam rotat-
ing on a shaft, a stationary support, an adjust-
able support, supporting said spring members,
pivotally mounted on said stationary support, a
Z shaped member for each of said supports ex-
tending in parallel planes adjacent one another,
one of said supports being reversed so that the
Z shaped member thereof is inverted with re-
spect to the other and the vertical bar of each
of the Z shapes are in line thereby forming a
slot on each side of the vertical bar, each of said
slots adapted to receive a tool whereby said spring
members may be moved in either of two direc-
tions, dependent upon the slot in which the tool
is inserted, to adjust the distance between the

3

axis of the cam shaft and said spring members.

4. A switching device comprising a main sup-
port, a first adjustable support pivotally mount-
ed on said main support, a second adjustable sup-
port pivotally mounted on said first adjustable
support, a spring assembly mounted on said sec-
ond support, said first adjustable support adjust-
able to move said spring assembly in a definite
arc around its pivot, said first and second ad-
justable supporfs having adjacent projecting
members extending outward therefrom, said
members being formed in such a manner that
they transpose positions as they are extended
and form a slot on each side of the place the
transposition is made, the top and bottom of
each slot being formed by the projecting mem-
ber of each adjustable support, each of said slots
adapted to receive a tool for adjusting purposes,
one of said slots controlling said second adjust-
able support to reduce the radius of said definite
arc and the other of said slots controlling said
second adjustable support to increase the radius
of said definite arc.
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