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1

This invention relates to means for driving
reciprocatory carriages such as brush carriages
of selector switches, for example switches of this
character used in automatic telephone systems
as finder switches, group selectors, final con-
nectors, marking switches or the like.

An object of the invention is to provide an
endless or continuous belt drive for a recipro-
catory brush carriage or the like which is novel
and advantageous in construction and opera-
tion, which is easy to assemble and economical to
manufacture, and which will operate satisfac-
torily over long periods of service with a min-
imum of attention.

Another object of the invention is to provide
for a reciprocatory carriage a drive which will
operate with a minimum of noise.

Still another object of the invention is to pro-
vide a carriage drive in which a reciprocatory
brush carriage is regiprocated across a flat
terminal bank by a flexible band whiech is driven
in one direction only.

A further object of the invention is to pro-
vide means for gripping the reciprocatory car-
riage to either run of an endless belt in accord-
ance with the desired direction of carriage
movement.

A still further object of the invention is to
provide means whereby a brush carriage or the
Jike is reciprocated by means in which a con-
tinuous belt is driven in one direction only and
2 belt gripping or clutching device is sprung for
operation in the opposite direction, at each end
of a carriage stroke.

Another object of the invention is to provide
a reciprocating-carriage drive whereby two re-
ciprocatory brush carriages may be reciprocated
on opposite sides of the same bay from a cen-
trally located vertical shaft, thus reducing the
vertical shaft equipmsnt by one-half.

Other objects, features and advantages will
appear upocit consideration of the following de-
tailed description and of the drawings in which

Fig. 1 is a fragmentary section as seen from
above, illustrating one embodiment of the in-
vention;

Tig. 2 is @ sectional view taken along the line
22 of Fig. 1;

Fig. 3 is a sectional view taken along the line
3—3 of Fig. 1;

Fig. 4 is a view of the pelt gripping means on
fhe brush carriage showing it as gripping one
run of the belt.

Fig. 5 is a view similar to Fig. 4 but showing
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the belt gripping means just after release of one
run of the belt and the gripping of the other run
of the belt for movement of the brush carriage
in the opposite direction;

Fig. 6 is a section taken along the line 6—86
of Fig. 4; and

Tig. 7 is a section taken along the line T—1 of
Fig. 5.

Referring more particularly to Figs. 1 and 6,
a supporting frame { of a brush carriage 2 is
mounted to slide along a horizontal guide or rod
3 and is held against swinging about said rod 3
by a guide or rod 4 (Fig. 6) which extends slid-
ably through a slot or groove § in a depending
part of the brush-carriage frame. Such guides
or guide rods 3 and 4 are secured at their ends
to frame members 6 and 1 which may form part
of a casing 8 in which the brush carriage is re-
ciprocated.

The brush carriage frame | may be considered
as made up of two parts, an inner part and an
outer part. Said inner part (Fig. 1) carries
brush means to cooperate with terminals 9 of
o flat terminal bank 10 and the brush carriage
proper will not be described further inasmuch
as it is described and claimed in my copending
patent application Ser. No. 576,797, filed Feb. 8,
1945, and is no part of the present invention.
Said outer part of the brush carriage frame
carries the belt-gripping means. These two parts
of the carriage frame may be permanently con-~
nected together or may be detachably connected
which would enable either part to be reversed
with respect to the other.

Said outer part of the supporting frame of
the brush carriage 2 carries gripping means to
cooperate alternately with parallel runs of a
continuous or endless belt 12 which is driven in
one direction only. Preferably said belt {2 is
made of suitable textile or plastic material. The
endless belt drive and the gripping means on
the brush carriage constitutes important parts
of the present invention. As {llustrated in Fig.
1, the endless belt {2 passes around a pulley 13
at one end of the casing 8 and from this pulley
{3 extend parallel runs which at the opposite
end of the casing 8 pass between two guide roll-
ers 14 and then diverge through openings {5 in
frame or casing member § to the outside of the
casing where ‘the belt {2 passes around a large
driving ‘pulley or wheel I6 fixed on a short or
stib shaft 17 journaled in a bracket {8 con-
stituting part of the frame of the assembled
machine. The belt may be kept taut and shock
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3

absorbed to some extent by pivotally mounting
the pulley i3 on a frame 19 pivoted at 20 and
urged in the proper direction by means of g
compression spring 2{ and an adjusting screw
22 held in adjustment by a lock nut 23.

The driving pulley i3 for the bels 12 is driven
by suitable clutch mechanism from a vertical
shaft 24 which is motor driven in a manner that
is well known in so-called rotary telephone ex-
change systems. Preferably the clutching mech-
anism is similar to clutching mechanism already
in use and comprises a thin flexible gear 25 se-
cured to the lower end of stub shaft {7. A gear
26 is secured on shaft 24 to rotate therewith and
to mesh with gear 25, but gear 25 may be flexed
S0 as to disconnect it from said gear 25. In order
to provide teeth of suitable thinness for gear 28,
this gear may be in the form of a thin disc and
1t may be mounted between stiffener discs 27 and
28 of which the larger disc 27 may assist in main-
taining the gears 25 and 26 in proper alignment
while in mesh with each other., i

The clutch is controlied by a clutch magnet
28 mounted on 3 flange of bracket {8 with its

pivoted armature 30 at the bottom thereof. "An &

extends from the armature to a point
the flexible gear 25 near the point of
engagement between the gears 25 and 26 so that
when the armature arm 31 is lifted it will flex gear
28 out of engagement with gear 28. The move-
ment of arm 21 and flexing of the gear 25 may
be regulated as by means of a seb screw 32 in the
arm 3 and a set screw 33 in the bracket 18 to
limit the upward
tion of the fexible gear 25.
. Upward movement of - the arm 3{ may be
_effected by means such as a leaf spring 34, ful-
crumed on a bracket 35. A set screw 3§
threaded in bracket 18 acts on one end of the
spring 35 and may be adjusted to produce at the
_other end of the spring the desired upward pres-
sure against arm 31 to deflect the adjacent part
- of gear 25 upwardly to disengage it from gear 26.
Obviously energization of the magnet 25 winl

arm 31
- beneath

swing arm 31 downwardly against the action of 4

Spring 34 and permit gear 25 to mesh with gear
28 and he driven thereby. Subsequent deenergi-
zation of the magnet will result in disengagement
_of flexible gear 25 from driving gear 26.

The clutch magnet 29 to be energized may be
determined by dialing and may be de-energized
by finding a proper terminal. Such eclutch mag-
net operation is well known as evidenced by my
prior Patent No. 2,336,471, December 14, 1943.

. Referring to Figs. 4, 5 and 6 the belt-gripping
device is shown as mounted on a sub-frame 38
constituting the outer part of the brush carriage
frame 1 and to which the inner part carrying the
brushes is attached for support thereby. The
parallel runs of the belt {2 pass immediately
above the fiat body of the frame portion 38 which
is slidably supported ot its front or side toward
the brushes by the main guide or guide rod 3 sub-
stantially at the Same level as the belt runs, and

gripper-carrying frame or sub-frame 38.

As seen in Figs, 4 .and 5, one run of belt 12
passes just to the front of an abutment or fixed
gripper 42 at the right and rear of the frame por-
tion 28 and which cooperates with g, suitable grin-
Der jaw 43,

movement of the displaced por- )
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© intermediate point a

verse change in the

4
tion 88, and may be gripped against the abutment
82a¢ by an adjacent gripper member or jaw 43
on a second pivot 44 at the upper face of frame
portion 38. The pivots 44 are arranged in Iine
with the direction of their movement with the
carriage and are the shanks of bolts (Fig. 8) in-
serted upwardly through the member 33 and hav-
ing nuts on their upper ends. The gripper mem-

" bers may be made of any suitable material such

as metal of plastic material.

Above the jaws the shanks of said bolts pass
through corresponding perforations in the cen-
tral portion of a leaf spring 48 which is secured
At the ends of said leaf

ing in each case a ball 48 (Fig. 6) held in s socket
formed in the spring and adapted to snap info
either one of two recesses 53 in the adjacent jaw

-and hold the jaw in either gripping or idie posi-

tion. To throw one Jaw 43 into gripping position

“as the other is moved out of position the jaws 43

are provided ‘with overlapping lugs or tails 5i
so that when one jaw 43, for example the right
on Figs. 4 and 5, is thrown from its effective po-
sition (Fig. 4) to its ineffective position (Fig. 5)
the tail 51 thereon will act on tail 51 of the left
hand jaw and swing it to effective position with
reference to the other run of the belt, the corre-
spoending detents acting together to assist in com-
pleting such movements. ,
To shift either jaw 43 from its effective posi-
tion at the end of a carriage stroke, there may
be provided at the opposite face of frame mem-
ber 83 from the Jjaw, slides 52 each having at an
longitudinal slot 53 through
which passes a pivot or pin 54 fixed with refer-
ence to part 83, and at its inner eng a pivot or
pin §5 which is fizxed with reference to slide 53
and passes through an inwardly inelined slot 5§
in member 88 and over the adjacent run of the
belt. Thus when the carriage with the parts posi-
tioned as indicated in Fig. 4 moves to the left
until roller 57 pivoted on the upper or cuter slide
52 strikes an abutment or buffer 8§83, the slide is
held against further movement in that direction.
However, the carriage continues its movement to
the left and the right hand end of the siide due
to inclined slot 53 is moved inwardly and the pin
55 acts through the belt {2 to swing the corre-~
Sponding dog or jaw 42 in a clockwise direction
to. release the corresponding run of the belf {2,

-This movement of the right hand or outer jaw 43

is fransmitted through tails §{ to turn the left
hand jaw in a counter-clockwise direction for
movement to effective gripping position. A re-
gripping devices will occur
when the carriage reaches the other end of its
path and the corresponding roller 57 sirikeg an
abutment 58.

After g slide 52 hag acted to cause movement
of one jaw 43 from an effective position tc an in-
effective position and vice versa for the other
jaw, the slide must be returned to its cutermost
or normal position. Preferably such return may
be effected by a helical compression spring 5§
interposed between said slides and at such an
inelination that the spring will urge the slides 52
away from each other both longitudinally and
transversely. As indicated in Fig. 4, the spring
#9 is interposed between abutments &g on said
slides and is retained in engagement therewith
by pins 64 projecting from said abutments into
the ends of said spring. Obviously the spring 59
will tend to absorp the shock of stopping the car-
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riage and to assist in reversing the movement
thereof.

Certain details of the operating and guiding
means for a slide 52 are lllustrated in Fig. 7.
Preferably the pin 54 has a shank passing
through the slot 53 of the slide and a round open-
ing in the flat body 38, and is held against sub-
stantial longitudinal movement by a head 62 in a
recess countersunk in the face of member 38 at
the opposite side from slide 52 and by a nut 63
on a reduced threaded end of pin 54. The nut 63
is limited in its tightening movement by the
shoulder at the end of the threaded reduceq por-
tion of the shank and acts to hold the slide on
the pin without interference with the sliding and
swinging movement of the slide.

The pivot 55 has g shank extending through
the slot 56 in part 38 and just beyond the far edge
of the adjacent run of belt {2, where it is provided
with a head 65. At itg opposite end, the shank
has 3 reduced portion passing through a hole in
the slide 52 ang threaded at its outer end to re-
ceive a nut 66 by which the slide may be clamped
firmly against the shoulder at the adjacent end
of the shank proper, Mounted on saig shank
are g roller B4 of syitable material such as red
fibre, adjacent to said head 65 for engagement
with the belt, a washer Or spacer 68 in a counter-
sunk opening in frame portion 38 anqg forming g
marginal depression around the inclined slot at

The roller 57 at the outer end of each slide 52
is of suitable material to minimize noise and vi-
bration, such ag neoprene, and may be mounted
on a pivot 10 having a head 11 and a reduced end
12 extending through a suitable opening in slide
52 and secured to the slide as by riveting.

It should be noted that the toothed gripping
faces of the jaws 43 when effective for gripping
the belt are parallel to the faces of the respective
abutments 42 and 42q and that in each case the
corresponding pivot 44 is to the front thereof.
As a result of thig arrangement, downward pres-
sure on the upper reach of the belt 12 win throw
the upper jaw member 43 downward and with-
draw the right hand end of the toothed face of
this jaw downwardly more rapidly than the left
hand end. The belt will then be Separated from
the fixed abutment 42 and wil engage only the
other end of said toothed face. Alsg the adja-
cent portion of the belt will be inclined down-
wardly and to the left and beneath revolving
roller 89. For the lower reach of the belt, the
belt will be deflected upwardly and the corre-
spending jaw 43 in the same direction,

As illustrated in Figs. 1 ang 2,

respect to two clutehes of the flexible gear type
on both sides of the same bay, both clutches be-
ing used to drive brush carriages. In the form
shown, the bracket 18 carrying the second clutch-
ing device is inverted with the belt pulley 16
below both the bracket i8 and the flexible gear
25. Also the second flexible gear 25 is above the
first mentioneqd driving gear 26 and therefore g
second gear 26 is provided at a higher level. Por
convenience the two gears 26 may be combined
together, as by mounting them on a single sleeve,
to assure proper positioning of the parts when
two clutches are used as indicated. Obviously the
number of brush carriage units driven from shaft
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24 may be increased as desired by superimposing
such units.

The operation of the drive for the brush car-
riage 2 will now be described briefly. The verti-
cal shaft 24 revolves in g clockwise direction and
unless the clutch magnet 29 is energized, the flex-
ible gear 25 is held flexed out of connection or
mesh with gear 23, the lower one in Fig. 2, and
the belt-driving pulley (6 at the upper left of
Fig, 1 will remain at rest. Such flexing is effected
by pressure of set screw 32 on armature arm 31
under the influence of the adjustable leaf spring
34. However, energization of the clutch magnet
28, due to selective dialing will act to swing the
armature arm 31 downwardly against the action
of spring 34 to permit flexible gear 25 to come
into gear or mesh with the lower driving gear 26.
The flexible gear 25 will then turn in a counter-
clockwise direction and cause the outer run or
reach of endless belt 12 to move to the left and
the inner run to move te the right. The brush
carriage, when gripped to the outer reach or run,
will travel to end of its path is
reached. At this time the brush carriage is re-

1

connection will again be reversed. Deenergiza-
tion of the cluteh magnet will disconnect the
clutch and the pelt 12 will come to rest.

The belt gripping device is always effective to
grip one of said two runs of the driving belt. As
the brush carriage approaches the left end of its
path, the roller §7 on the leading slide 52 engages
the buffer 58 and this slide is stopped while the
carriage continues to advance against the action
of spring 59. The bin 54 then moves to the left
in the slot 52 and the inclined slot 56 forces the
pin 55 downwardly and consequently swings the
right end of the slide 52 downwardly about pin
54 as a pivot until the roller €7 on the pin 55 en-
gages the outer run of the belt in advance of the
gripped portion, and exerts pressure therethrough
to throw the adjacent dog or jaw 43 away from the
abutment 42. This causes the corresponding hali
detent on the fiat Spring 48 to snap from the
gripping recess §j to the idle recess 50. This
movement of the sdjacent Jaw 43 is transmitted
through the lugs or tails 51 of said gripping mem-
bers to the inner or lower gripping jaw 43 which
is snapped to effective position to grip the inner
run of the belt, the snapping action being effected
by the ball detent associated with the last-men-
tioned jaw 43.

Upon reversal of movement of the brush ecar-
riage, the roller 57 which engages the buffer 58
remains in engagement therewith until the spring
58 has expandeq sufficiently for the right end of
slot 53 to engage pin 54 and the pin 55 to reach
its normal position at the high end of inclined
slot 5. This shifting of the gripping action from
one run to the other will continue as long as the
belt 12 continues to travel,

It will be seen that 5 very small movement of
the gripped run of the belt by the roller on the
adjacent pin 55 will he sufficient to cause the
corresponding jaw 43 to snap to ineffective posi-
tien, due to the application of the Jaw-shifting
action of the belt at & point much closer to the
axis than the detent device. This enables the
gripping of the outer run of the belt to be re-
leased before contact if any between the roller
on pin 55 and the end of the
more, there is sufficient lag between the release
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.of the upper gripping: device (Fig: 4) and effec-
tive gripping of the lower run to avoid; exeessive
shock, partieularly in view of the urging of the
carriage in reverse direction by the compressed
spring §9:

Although metal bands: and other metal belts
could: be used for- the belt 12, they would have
the disadvantageous features of noise, the possi-
bility of transmitting vibration and the possi~
bility of corrosion. Preferably use should be
made of a textile or plastic belt. 12. A belt of this
character should be noiseless and practically free
from vibration hecause of the slow speed and the
damping nature. of the textiles and plastics. The
proper belt should be capable of standing all
climatic conditions: and of holding the brush
carriage in position.

Although: one emboediment of the invention has
been shown and described for the purpose of
llustration; modifications occurring to those
skilled in the art may be; made without departing
from the seope: of the invention as defined in
the appended claims.

YWhat is claimed is:

1. In aseleetor switeh of the kind used in auto-
matic telephone systems or the like, the combina-
tion, with a brush earriage mounted for recipro-
cation along a flat terminal bank, of means for
reciprocating said carriage including an endless
driving bell having two parallel runs arranged
to travel in eopposite directions, gripping means
on said earriage: positioned: adjacent both: of said
runs and adapted to engage either of said runs
for movement of the carriage in one direction
with one and in the opposite direction with the
other of sald runs, respectively, and belt deflect-
ing means operative upon arrival of said carriage
in- either of two. extreme positions to deflect a
respective run S0 as: to disengage said gripping
means. from: the. deflected run and engage said
gripping means with the undefiected run,
whereby the direction of travel of said carriage
will be reversed.

2. The combination aceording to claim 1
wherein said gripping means comprises a pair
of pivoted members each having an effective and
an ineffective position, said members being pro-
vided with. means operatively linking them to-
gether so that each member will assume its effec-
tive position when the other member is forced
into its ineffective position.

3. The combination according to claim 2, fur-
ther comprising resilient detent means arranged
o locate each of said members alternatively in
the said effective or ineffective position thereof.

4, The combination according to claim ‘1
wherein sald gripping means comprise a pair of
members each having a belt-engaging surface
and pivot means rotatably securing said members

to said carriage, said pivot means being displaced
with respsct to the belt-engaging surface of a
respechive member in the general direction of
travel of the respective belt run engageable by
said member, said deflecting means comprising
a pair of projections each associated with a re-
spactive member and arranged to ‘bear upon the
respective run engageable by the associated
member at a point which is displaced with re-
snach to the helt-engaging surface of said asso-
cigted member in the general direction of travel
of said respective run by a lesser distance than
fhe said pivot means securing said associated
member to said carriage.

5. In an apparatus of the general character
described, a carriage reciprocable along a linear
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pajhy; a stationary buffer ab.each end: of-said paths
an endless driving belt having two runs extend-
ing on opposite sides of said carriage parallel to
said: path, said runs heing arranged to travel in
opposzite directions; gripping means on said car-
riage alternatively engageable with either of
said runs for displacing said carriage in & respec-
tive direction along said path; and mechanism
for reversing the direction of travel of said car-
riage upon approach of either of said bumpers,
said mechanism comprising a pair of membpers
displaceable relative to said gripping means, each
of sald members having a normal position and
being engageable by & respective bumper for dis-
placement into. an off-nermal position in which
said member operatively bears upon said grip-
ping means to move-the latter out of contact with
one and into contact with the other. of said belt
runs, and spring means for restoring each of said
members to. its normal position upon disengage~
ment from a respective bumper.

6. The.combination according to claim 5 where-
in each, of said members is arranged to bear upon
seid gripping means through the intermediary
of a respective belt run.

7 The combination according toclaim 5 where-
in said carriage is provided with a pair of elon-
gated slots inclined toward said path, said mech-
anism further comprising guide means allowing
for longitudinal and pivetal movement of said
members, each of said members being providad
with a projection slidably held in a respective
one of said slots and arranged to operatively
bear upon said gripping means uvpon longitudinal
displacement of the member through engage-
ment with a respective bumper.

8. The combination according to.claim 7T where-
in each of said projections is arranged to bear
upon said gripping means through the intermedi-
ary of a respective belt run.

9. A mechanism for reciprocating contact
prushes or the like along a linear path, a car-
riage displaceable along said path, a stationary
buffer at each end of said path, an endless driv-
ing helt having two runs extending on opposite
sides of said carriage parallel to said path, said
runs being arranged to travel in opposite direc-
tions, a. pair of jaws each associated with a re-
spective belt run, each of said jaws being pro-

p vided with a pelt-gripping surface facing the as-

sociated run, pivot means swingably securing said
jaws to said carriage, said jaws being thus swing-
shle from an ineffective position into an effective
position in which the said belt-gripping surface
of the jaw engages the associated belt run where-
by the carriage will be entrained in the direction
of travel of the run thus engaged, said members
being further provided with lug means opera-
tively linking them together so that each member
will assume its effective position when the other
member- is swung into ifs ineffective position, a
pair of slides, guide means securing said slides
to said carriage while permitting longitudinal and
pivotal movement of said slides, said carriage he-
ing provided with a pair of elongated slots in-
clined toward said path, each of said slides hav-
in an extremity carrying a projection slidable
in one of said slots and having another extremity
engagealkle by a respective bumper to displace the
slide from a normal position whereby said projec-
tion-carrying extremity thereof will operatively
bear upon a respective jaw to disengage the same
from its associated belt run and swing said jaw
into. its ineffective pesition, and spring means
for restoring each of said slides to its normal



2,490,085

position upon disengagement from a respective
bumper.

10. A mechanism according to claim 9 wherein
each of said jaws is formed with a pair of holes,
further comprising a flexible member secured to
said carriage and carrying a pair of ball detents
each arranged to cooperate with a respective pair
of holes so as to locate each jaw alternatively in
the said effective or ineffective position thereof.

11. A mechanism according to claim 9 wherein
each of said projection-carrying extremities is
arranged to bear upon a respective jaw through
the intermediary of the associated belt run.

12. A mechanism according to claim 11 where-
in said pivot means comprise a pair of studs each
displacéd relative to the belt-engaging surface
of the respective jaw secured thereto in the gen-
eral direction of travel of the associated belt run,
the said projecticn-carrying extremity of a re-
spective slide being arranged to bear upon said
associated belt run at a point which is displaced
relative to said belt-engaging surface in the same
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10
general direction but by a lesser distance than
the respective stud.

13. A mechanism according to claim 12 wheve-
in each of said projection-carrying extremities
carries a roller engageable with a respective belt
run.

GERALD DEAKIN.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
1,472,818 Waller e Nov. 6, 1823
1,611,854 DamroW —eeeeceeeem Dec. 21, 1926
1,774,356 Cloug oo Aug. 26, 1930
2,073,087 Wirth - e Mar. 9, 1937
2,123,228 Carpenter .. July 12, 1938
2,197,501 Eolden - oo Apr. 16, 1940
2,240,039 Hickman —o—ceeeee- Apr. 29, 1941
2,330,812 Deakin oo Oct. 5, 1943




	Page 1 - Drawings
	Page 2 - Drawings
	Page 3 - Bibliography/Abstract/Description
	Page 4 - Description
	Page 5 - Description
	Page 6 - Description/Claims
	Page 7 - Claims

