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1
The present
switehes of the kind used in telecommunication
systems as for example automatic and semi-auto-
matic telephone exchange systems and the like.
The object of the invention is to produce a

switch of robust construction adapted to econom- *-

ical manufacture and of a struectural arrange-
ment facilitating assembling and removal of the
parts for inspection and repair and which more-

over will operate satisfactorily over long periods of

service with a minimum of attention.

A further object of the invention is to provide a
design and structural arrangement of the brush
unit of a selector switch which may be moved at

high speeds and with a minimum of vibration over

a line of terminal pins to make effective rubbing
contact so as to establish good electrical connec-
tion with the pins for a maximum periocd and with
reduced danger of short circuiting adjacent pins
or of damage either to the pins or to the brushes.
A further object is the provision of means of im-
proved design for spreading the contact brushes
to convert from a rubbing or circuit closing to a
non-rubbing or open circuit position. This fea-

ture is particularly applicable to a flat type of.

switch having two sets of brushes which are frav-
ersed over a terminal bank with a linear re-
ciprocatory movement, only one and a different
set of brushes making rubbing contact with bank
terminals in each direction of movement.

A further object is to provide a brush umt
construction incorporating a simplified and ad-
vantageous structure for spreading of the contact
brushes in the manner referred to and employing

invention relates to selector:: :
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a minimum number of parts and with the elimin+s

ation of articulated connections. The structure
is further operative wth a rectilinear movement
of the brush engaging parts thereof thus to
eliminate lateral stresses on the brush springs.

40

In consequence there is obtained better maintef®

nance of alignment, more uniform wear distribu-
tion and reduced danger of vibration incident to
wear on the parts.

The foregoing objects angd other advantages are. **

attained in the manner and by the structural ar~"

rangement more fully understood by reference
to the accompanying drawing wherein like ref-
erence characters are applied to the correspond—
ing parts in the several views.

In the drawings:

Fig. 1 is a front elevation of a brush carriage
partially broken away better to illustrate the
operation.
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Fig. 2 is a sectional view taken in a plane hori-
zontal on line 2—2 of Fig. 1.

Fig. 3 is a vertical cross sectional view ftaken
centrally of Fig. 1,

Fig. 4 is a partial sectional view corresponding
to Fig. 3 taken on line 4—4 of Fig. 1.

Fig. 5 is a perspective view of the upper portion
of the brush mounting.

Figs. 6, T and 8 are respectively an end view, a
view in front elevation and a cross sectional view
on the line 8—8 of the brush guide.

Fig. 9 is a bottom plan of the brush guide.

Fig. 10 is an end view of the brushes in posi-
tions respectively of engagement, intermediate of
the terminals and for non-engagement.

The present improvements are disclosed as em-
bodied in a flat type selector switch of the kind in
which the brush carriage is driven to have a re-
ciprocal rectilinear movement by a rotating con-
tinuous thread or worm groove as disclosed in my
Patent #2,330,812, issued October 5, 1943. In the
disclosure there is shown g brush carriage as-
sembly of a type comprising eight brushes. Ii
will be understood that any suitable number of
brush units may be mounted on a brush carriage.

Referring first to Figs. 1 to 3, a brush unit com-
prises an insulating fiber supporting strip | pro-
vided with holes for the reception of supporting
pins 2 and to which are secured by rivets 3 two
outer phosphor bronze springs 4 and two inner
brush springs 5 underlying the outer springs as
shown.

The inner and outer brush springs are shown
secured to the opposite sides of the supporting
strip in opposed relation and are formed at their
lower extended portions for resilient inward
movement such as would normally, without re-
straining engagement, effect the inter-engage-
ment of the lower contact end portions. The
lower ends of the inner brush springs 5 have in-
wardly deflected contact end portions 8 having
flared entry formation and positioned to wipe
over the contact pins 9 of the contact bank 8.
The pins 9 of the contact bank are made of a hard
metal such as phosphor bronze and are positioned
in suitable spaced relation parallel to the paths
of movement of the brushes as determined by
operation of the supporting carriage therefor.

The upper portions of the outer brush springs 4
are formed with lateral resilient and flared ex-
tensions 6 positioned for wiping engagement with
the sides of a feeder bar T to maintain electrical
connection . with the  brushes continuously
throughout their movement. :
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The inner and outer brush springs 4 and %
are substantially straight and in contact for the
major portion of their length but near the fip
the inner brush spring 5 is bent inwardly at an
angle t6 provide a space between the tips of the
brush springs as best shown in Fig. 3. Within
this space there is positioned and secured a small
block {! of resilient material such as neoprene.
As shown it is held in position by inturned lips
{2 on the end and side extremities of thé outer
spring. The brush unit, comprising the support-
ing strip | and the described brush springs rig=-
idly mounted thereon, are supported in the brush
carriage {3 by means of the suppotting pins 2
fitting vertical slots 14 formed in the supporting
leg portions I5 of the brush carriage. The latter
are as shown in opposed and parallel relation
and are an integral part of the carriage mem-
ber 13. This carriage member at its upper por-
tion, as illustrated afid as best shown in Figs.
1 and 3 has at one sidé theréof a slotted slide-
way bedaring portion 15 having slide bedring en-
gagement with a fixed bearing 1od (7 and its
opposite side has a collar Bearing I8 having a
slide bearing fit upon the guide rod i§ supperted
paradllel to the beéaring rod {1. These rods are
supported parallel to the bank contact or ter-
minal pins ¢ for guiding of the carriage move-
ment in parallel relation thereto. To impart the
reciprocal travel motion to the carriage the latter
has céntrally supported thereon a swiveled; elon-
gated and tapered end shoe 20 fitted to a revers-
ing spiral feed slot Z1 of a suitably driven feed
roller 22’ journalled parallel to the path of move-
ment of the carriage and adapted to impart to
the latter a reciprocating motion for traversing
of the brushes over the respective rows of con-
tacts in the customary manner.

As shown in the drawings the brush carriage
is constructed to accommodate eight brush units
each of which cooperates with a row of terminal
pins and these brush units are supported on the
carriage to be operable in two sets of four brush
units each arranged to be similarly but réversely
operated and positioned at opposite sides of the
central vertical axis as illustrated in Fig. 3. The
arrangement is further such that the opposite sets
of the brushes shall be alternately controlled or
oper ated in a manner whéereby when the carriage
is traversed in one direction one set of brushes
will make circuit clositig or rubbing contact with
the terminal pins while the other set is retailied in
non-engaging open circuit position. On the re-
turn traverse movement provision is madé for
automatically reversing the operating relation
effective at the end of each moveinent of the
carriage. This is accomplished by spreading the
brush contact end portions throughout one dirvéc-
tion of the traveling movement Wwhich in adcord-
ance with the present invention is éffected by
movement of the brush uhits with relation to a
rigidly supported member positioned fo be én-
gaged by inward and angularly disbosed deflect-
ing portions of the inner brushes.

The structuré arrangément to be so operable
includes the arraiigcement of independent sup-
porting pins 2 on each side of the central axis as
shown in Fig. 3 each of which is supported in
vertical slots 14 in the carriage supporting legs
{8 to be capable of vertical movement. Fach of
the pins 2 supports four brush units and has
each of its end portions received in and éngaged
by a cam siot 22 formed in a shift bar 23 ex-
tended parallel to the path of movement of the
carriage and operating within slideway bearing
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recess 24 formed in the carriage depending leg
portions. As best shown in Fig. 1 the slots 22
extend longitudinally of the shift bar with the
parallel end portions thereof in different planes
to determine elevated and depressed positions of
the brush units with an inélined or ¢camming
connecting portion between the slot ends. Also
as indicated the cam slots of the associated pairs
of shift bars at each side of the central axis of
the carriage ate similarly arranged but reversely
artanged with relation to the cam slots of the
shift bars at the opposite side of the central axis.
They will accordingly be operative in a reverse
sense as will be readily understood. The shift
bars 23 are longitudinally extended on each side
of the carriage and formed with their contact end
portions 25 positioned to engage stationary but-
tresses 26 immediately prior to the end of the
carriage travel in each direction thereby to shift
these bars 23 relative to the brush units and
aceordingly to alternately raise and lower the
supporting pins 2 thereof.

Responsive to the vertical movement thus im-
parted to the brush units, at the extremities of
their travel movement, coacting camming means
are provided to effect positioning of the brush
ends alternately for non-engagement with the
contact pins 8 for open circuit movement in the
one direction and for engaging circuit closing
position of the contact brush ends in the opposite
direction of movement. This is effected by the
formation of the brush ends, as shown, which
have downwardly and inwardly inclined camming
porticns 21 connecting the straight portions of
the springs with the coiitacting brush ends 8 and
by the provision of a member fixed to the car-
riage to be engaged thereby upon elevafing of
the brush uhit in a manner to effect outward
deflection or spreading of the brush ends into a
position of clearance with relation to the contact
pins 8.

In accordance with the present invention the
fixed mernber for cooperation with the brush cam
surfaces 27 consists of a brush guide 28 extended
loftgitudinally betweeri the associated brush
springs and supported at each end by pins 23
fitted to the lower ends of the carriage legs.
The lower ¢central sulfaces of these brush guides
are as best shown in Fig. 3 positiched to be en-
gaged by the deéflecting su'x"face 21 of the brush
end portions upon elévatioh of the brushes to
cffect the outward défleéting or spreading of the
brush ends into opén circuit position as shown
while permitting inward movement of the brush
ends into resilient contact engagement with the
bank pins when the brush units ale in lowered
position. For guiding purposes the combined
spreader and brush guide 28 has its central por-
tion slotted on hoth sides as best shown in Figs. 6
to 9 o provide & section 3% of reduced thickness
which limits the inward movement of the brushes
when they are in an intermediate position be-
tween the terminal pins. At its under side the
brush guide is formed with a longitudinally ex-
tending guide slot 31 extending the full length of
the guide and formed outwar: dly flared at its lower
edzes and also with the ends of the slot i1 flared
as indicated at 232 at its respective longitudinal
end portions id order to guide thée pins 3 into
the slot as the guide moves over the terminal bahk
thereby at all times accurately positioning the
birush contacts with relation to the pins.

The thickness of the reduced pdrtion 32 of the
guide is such as to determine that the brushes

78 shall almost touch when they are between adja-
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cent terminal pins and functions as will be under-
stood to maintain alignment of the brush ends
with relation to the terminal pins. In addition
it provides a slight separation contributing to
more accurate entry of the pins between the
flared ends of the brushes particularly in the in-
stance of a pin which may have become deflected
in its position. The use of the guides as dis-
closed reduces vibration during the travel move-
ment of the carriage and permits the employ-
ment of a maximum period of rubbing contact
which in practice may be approximately 88%
of the distance between the pin centers, If the

a row of contact terminals thereon, a brush car-
riage, means for moving the carriage back and
forth over the terminal bank, a brush engaging
member mounted on the carriage, a brush sup-
ported by the carriage for movement relative
thereto perpendicular to the direction of carriage
travel and formed for camming engagement with
the engaging member to effect shifting of the

.. brush responsive to said perpendicular movement

10

brushes were not so accurately guided this would

be impractical since in case of unegual tension on
the brushes that brush having the greater tension
would force its way through the space between
the pins and short circuit adjacent pins in a
closely spaced bank arrangement. As a further
precaution to  prevent short circuits between
brushes each brush unit is separated from the
adjacent cne by a thin sheet 33 of insulating ma-
terial such as phenol fibre which is supported by
the pins 2 passed through holes in the sheet.
The slots 31 of the guide member are slightly
wider than the diameter of the terminal pins so
as to provide sufficient clearance tc obviate un-
due wear.

In the assembly of the brush units, coacting
shift bars and insulating sheets within the car-
riage, the parts are positioned within the aper-
tures or slots in alignment and the pins 2 thread-
ed therethrough and the latter is held in its as-
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sembled relation by means of slotted resilient

retaining clips 34 positioned to the inuner side of
the carriage leg members and received within
recesses or annular slots formed in the support-
ing pins.

The structural arrangement as described pro-

‘vides for alternating of the circuit closing con-
tact engagements of the respective brush sets in
the back and forth travel of the carriage in a
manner to maintain effective and accurate align-
ment throughout long periods of use.

of accurate glignment and resulting elimination
of disturbing vibration is the employment of the
improved means for effecting the spreading of
the brushes as a result of a rectilinear movement
of the camming or brush deflecting surfaces. In
consequence of this improved mode of operation
lateral thrust or stress on the brush springs is
eliminated and unequal wear of the engaging

'35
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An im- .
portant contributing factor in the maintenance 4;

parts is avoided such as may tend to deflection . .

of the parts from proper alignment and possible 5.

tendency to vibrate after long usage.

While I have described my invention as applied
to 'a flat type selector switch, as will be appre-
ciated, it is equally applicablie to many other
types of switches. Moreover many modifications
as will be apparent may be made therein without
departing from the scope of the invention as ge-
fined 'in the appended claims. For example al-

60

though I have described in detail brush units com- . -,

prising opposed inner and outer brush springs the
features thereof are equally applicable to ar-
rangements in which the outer brush spring is
dispensed with and a single brush spring only is
provided. Moreover, while the relative rectilinear

movement of the brush unit and guide is shown *

as effected by shifting of the brush unit a re-
versal thereof may be employed in w"n(,h the guide
is the shiftable part.

What is claimed is:

1, A selector switch comprising a, termmal bank

69
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into an engaging and non-engaging position rela-
tive to the contact terminals and actuating means
for the brush and operative to effect reiative
mevement of the brush and engaging member re-
versely at the end of each traverse of the car-
riage.

2. A selector switch comprising a terminal bank,
a row of contact terminals thereon, a brush ear-
riage, means for moving the carriage back and
forth over the terminal bank, a brush guide mem-
ber mounted on the carriage, a brush supported
by the carriage for movement relative thereto
perpendicular to the divection of carriage travel,
said brush engaging the guide member .and
formed for camming engagement therewith to
effect shifting of the brush responsive to said per-
pendicular movement into an engaging and non-
engaging position relative to the contact term:-
nals and actuating means for the brusn and oper-
ative to effect relative movement of the brush
and engaging member raversely at the end of each
traverse of the carriage.

3. A selector switch comprising a terminal bank,
a row of contact terminals thereon, a brush car-
riage, means for moving the carriage back and
forth over the terminal bank, a brush guide mem-
ber mounted on the carriage in guiding engaga-
ment with the terminals, a brush unit provided
with a resilient brush supported by the carriage
for movement. relative thereto perpendicular to
the direction of carriage travel and said brush be-
ing formed for camming engagement with the
guide member to effect shifting of the brush re-
sponsive to said perpendicular movement into an
engaging and non-engaging position relative to
the contact terminals and actuating means for
the brush unit and operative to effect relative
movement of the brush and guide member re-
v_ersely at the end of each traverse of the car-
riage.

4. A selector switch comprising a terminal
hank, a row of contact terminals thereon, s brush
carriage, means for moving the carriage back and
forth over the terminal bank, a brush guide mem-
ber mounted on the carriage in guiding engage-
ment with the terminals, a brush unit provided
with a resilient brush supported by the carriage
for rectilinear movement relative thereto perpen-
dicular to the direction of carriage travel and
formed for camming engagement with the guide
member to effect shifting of the brush responsive
to said perpendicular movement into an engaging
and non-engaging position relative to the contact
terminals and actuating means for the brush unit
and operative to effect relative movement of the
brush and engaging member reversely at the end
of each traverse of the carriage.

5. A selector switch comprising a ferminal
bank, rows of contact terminals thereon, a brush
carriage, means for moving the carriage back and
forth ‘over the ferminal bank, brush engaging
members mounted on the carriage, brushes sup-
ported by the carriage for movement relative
thereto perpendicular to the direction of car-
riage travel and formed for camming engagement

75 with the engagmg members to effect shifting of
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the brushes responsive to said perpendicular
movement into an engaging and non-engaging
position relative to the contact terminals and
actuating means for the brushes operative to
effect relative movement of the brushes and en-
gaging member in alternate directions and re-
versely at the end of each traverse of the carriage.

6. A selector switch comprising a terminal bank,
rows of contact terminals thereon, a brush car-
riage, means for moving the carriage back and
forth over the bank, brush engaging members
and brush units mounted on the carriage for
relative rectilinear movement and formed for
camming engagement to effect shifting of the
brush units responsive to said movement into en-
gaging and non-engaging position relative to the
contact terminals and actuating means operative
to effect the relative movement of the brush units
and engaging members alternately and reversely
at the end of each traverse of the carriage.

7. A selector switch comprising a terminal bank,
rows of contact terminals thereon, a brush car-
riage, means for moving the carriage back and
forth over the bank, brush guide members and
brush units provided with resilient brushes
mounted on the carriage, said brush units being
supported for rectilinear movement perpendicular
to the path of carriage movement and said brushes
heing formed for camming engagement with the
guide members to effect shifting of the brush re-
sponsive to said movement into engaging and non-
engaging position relative to the contact terminals
and shift bars operative to effect the movement
of the brush units in alternate direction and re-
versely at the end of each traverse of the carriage.

8. A selector switch comprising a terminal bank,
rows of contact terminals thereon, a brush car-
riage, means for moving the carriage hack and
forth over the bank, feed bars positioned to paral-
le]l the carriage movement, said carriage being
provided with slide bearings extending perpen-
dicular to the path of movement of the carriage,
supporting rods, fitted to the bearings for move-
ment therein, brush units mounted on the sup-
porting rods and consisting of supporting mem-
bers of insulating material fitted to the rods and
resilient brush spring elements carried by the
supporting members and formed for resilient con-
tact with the feed bars and to have brush en-
gagement with the contact terminals and with
angulariy disposed deflecting portions, shift bars
having slide bearings in the carriage for move-
ment parailel to the travel thereof and formed
with slots having angularly disposed portions to
which the supporting rods are fitted to effect rec-
tilinear movement, of the brush units upon shift-
ing of the bars, means engaged by the shift bars
at the extremities of the carriage movement to
effect the shifting thereof and an engaging mem-
her supported on the carriage in position to be
engaged by the brush deflecting portion upon
shifting of the brush unit to effect movement of
the brushes inte engaging and non-engaging poesi-
tion with the contact terminals.

9. A selector switch comprising a terminal hank,
rows of contact terminals thereon, a brush car-
riage, means for moving the carriage back and
forth over the bank, feed bars positioned to
parallel the carriage movement, said carriage be-
ing provided with slide bearing slots extending
nerpendicular to the path of movement of the
carriage, supporting rods fitted to the bearing
slots for movement therein, brush units mounted
on the supporting rods and consisting of support-
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ing members of insulating material fitted to the
rods and resilient brush spring elements carried
by the supporting members and formed for re-
silient contact with the feed bars and to have
brush engagement with the contact terminals and
formed with angularly disposed deflecting por-
tions, shift bars having slide bearing in the car-
riage for movement parallel to the travel thereof
and formed with slots having angularly disposed
portions to which the supporting rods are fitted
to effect rectilinear movement of the brush units
upon shifting of the bars, means engaged by the
shift bars at the extremities of the carriage move-
ment to effect the shifting thereof and a guide
member supported on the carriage for guiding
engagement with the terminals and brushes and
adapted to be engaged by the brush deflecting
portion upon shifting of the brush unit to effect
movement of the brushes into engaging and non-
engaging position with the contact terminals.
10. A selector switch comprising a terminal
hank, rows of contact terminals thereon, a brush
carriage, means for moving the carriage back and
forth over the bank, feed bars positioned to par-
alle] the carriage movement, said carriage being
provided with bearings extending perpendicular
to the path of movement of the carriage, sets
of supporting rods fitted to the bearings for
movement therein, brush units mounted on the
supporting rods and consisting of supporting
members of insulating material fitted to the rods
and resilient brush spring elements carried by
the supporting members and formed for resil-
ient contact with the feed bars and to have brush
engagement with the contact terminals and
formed with angularly disposed deflecting por-
tions, sets of shift bars having slide bearing in
the carriage for movement parallel to the travel
thereof and formed with slots having angularly
disposed portions to which the supporting rods
are fitted to effect rectilinear movement of the
brush units upon shifting of the bars, the re-
spective sets of shift bars having their slots of

" opposite angularity, means engaged by the shift

bars at the extremities of the carriage movement
to effect the shifting thereof and an engaging
member supported on the carriage in position to
be engaged by the brush deflecting portion upon
shifting of the brush unit to effect movement of
the brushes into engaging and non-engaging po-
sition with the contact terminals.

11. A selector switch comprising a terminal
bank, rows of contact terminals thereon, a brush
carriage, means for moving the carriage back and
forth over the bank, feed bars positioned to par-
allel the carriage movement, said carriage being
provided with bearing slots extending perpen-
dicular to the path of movement of the carriage,
sets of supporting rods fitted to the bearing slots
for rectilinear movement therein, brush units
mounted on the supporting rods and consisting of
supporting members of insulating material fitted
to the rods and resilient brush spring elements
carried by the supporting members and formed
for resilient contact with the feed bhars and to
have brush engagement with the contact ter-
minals and formed with angularly disposed de-
flecting portions, sets of shift bars having slide
bearing in the carriage for movement parallel to
the travel thereof and formed with slots having
angularly disposed portions to which the sup-
porting rods are fitted to effect rectilinear move-
ment of the brush units upon shifting of the bars,
the respective sets of shift bars having their slots
of opposite angularity, means engaged by the
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shift bars at the extremities of the carriage move-
ment to eifect the shifting thereof and a guide
member supported on the carriage for guiding
engagement with the terminals and having a por-
tion positioned to be engaged by the brush de-
flecting portion upon shifting of the brush unit
to effect movement of the brushes into engaging
and non-engaging position with the contact ter-
minals.

12. A selector switch comprising a terminal
bank, a row of contact terminals thereon, a brush
carriage, means for moving the carriage back and
forth over the bank, a brush engaging member
and a brush unit provided with a brush and
mounted on the carriage for rectilinear move-
ment and formed for camming engagement to
effect shifting of the brush responsive to said
movement into engaging and non-engaging po-
sition relative to the contact terminals and ac-
tuating means operative to effect the relative
movement of the brush unit and engaging mem-
ber reversely at the end of each traverse of the
carriage, said actuating means comprising a shift
bar shiftable paraliel to the carriage movement
and provided with a cam slot having parallel end
portions to determine the shifted positions of
the brush units connected by inclined interme-
diate portions and means connected to the brush
units engaging within the slots.

13. A selector switch comprising a terminal
bank, rows of contact terminals thereon, a brush
carriage, means for moving the carriage back and
forth over the bank, feed bars positioned tc par-
allel the carriage movement, said carriage being
provided with bearings extending perpendicular
to the path of movement of the carriage, support-
ing rods fitted to the bearings for movement
therein, brush units mounted on the supporting
rods and consisting of supporting members of in-
sulating material fitted to the rods and resilient
brush spring elements carried by the supporting
members and formed for resilient contact with
the feed bars and to have brush engagement with
the contact terminals and formed with angularly
disposed deflecting portions, shift bars having
slide bearings in the carriage for movement par-
allel to the travel thereof and formed with slots
having parallel and angularly disposed connect-
ing portions to which the supporting rods are
fitted to effect rectilinear movement of the brush
units upon shifting of the bars, means engaged
by the shift bars at the extremities of the carriage
movement to effect the shifting thereof and an
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engaging member supported on the carriage in
position to be engaged by the brush deflecting
portion upon shifting of the brush unit to effect
movement of the brushes into engaging and non-
engaging position with the contact terminals.

14, A selector switch comprising a terminal
bank, a row of contact terminals thereon, a brush
carriage, means for moving the carriage over the
bank, a brush engaging member and a brush
mounted on the carriage for relative rectilinear
movement and formed for camming engagement
to effect shifting of the brush responsive to said
movement into engaging and non-engaging po-
sition relative to the contact terminals, and ac-
tuating means operative to effect the relative
movement of the brush and engaging member.

15. A selector switch comprising a terminal
pbank, a row of contact terminals thereon, a brush
carriage, means for moving the carriage back and
forth over the bank, a brush engaging member
and a brush mounted on the carriage for relative
rectilinear movement and formed for camming
engagement to effect shifting of the brush re-
sponsive to said movement into engaging and
non-engaging position relative to the contact ter-
minals, and actuating means operative to effect
the relative movement of the brush and engaging
member reversely at the end of each traverse of
the carriage.

16. A selector switch comprising a terminal
bank, 2 row of contact terminals thereon, a brush
carriage, means for moving the carriage back and
forth over the bank, brush guide members and
brushes mounted on the carriage for relative rec-
tilinear movement and formed for camming en-
gagement to effect shifting of the brush respon-
sive to said movement into engaging and non-en-
gaging position relative to the contact terminals,
and actuating means operative to effect the rela-
tive movement of the brushes and guide members
alternately in directicn and reversely at the end
of each traverse of the carriage.

GERALD DEAKIN.
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