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This invention relates to article cleaning apparatus,
and more particularly to apparatus for removing resi-
due material from betieen spaced portions of a series
of arficles being advanced in succession along a pre-
determined path. - It is an object of this invention to
provide new and improved apparaius of this character,

In the manufacture of a wire spring relay combd of
the type used in ielephone swifching equipment, a body
member of plastic matérial is molded about a plurality
of parallel wires so that the wires project from opposiie
sides of the body member. The relay combs subsequently
are -advanced in succession along a guideway. and the
wires are grit blasted to temove molding flash there-
from-in the areas closely adjacent the body mémbers.
Generally, however, patticles of grit and flash tend ‘to
stick -between the wires and therefore the relay -combs
must be- subjected 'to an additional cleaning operation
in which this residue material is removed. In the past
this'has been accomplished by air jets, or by reciprocating
fngers which are movable between the wires to eject
the residue ‘material therefrom, both of which arrange-
ments have certain undesirable features,

Alr-jets are undesirable because they do not always
remove ‘the residue material from between ths wires,
even.at relatively high pressires, and because ‘they .cre-
ate dust.problems in the surrounding air and require the
use .of suitable shiclds and/or ventilating equipment.
Fusther, an -air jet arrangement requires - considerable
other operating apparatus iincluding an air. compressor,
air lines and valves, and; unless the air jets are constani-
ly. operating, a mechanism’ operable to actuate ‘the air
jets -in response to.one of the relay combs being moved
into-cleaning position.

A .reciprocating finger arrangement in which the”

cieaning’ fingers ‘move befween the wires of the relay
combs, ds in the case of an gir jet arrangement,-is un-
desirable because it reguires Considerable associatad op-
erating apparatus.” For example, an arrangement .of this
type requires a’ relatively complicated indexing: machas
nism’ which intermittently moves the relay combs into
a cleaning position with respect td the fingers, so that
each relay cemb  will have a ‘period of dwell in the
cleaning position while the fingers are moving between
the  wires thereof.  Further, this arrangemsnt requires
a:mechanism for accurately locating each relay comb in
the cleaning position with respsct to the cleaning fingers,
a mechanism - for reciprocating the fingers, and rela-
tively complicated electrical circuitry including various
sensing devices;: as: for example; for determining when
& .relay comb is-in-the-cleaning positiod and operating
the reciprocating mechanism.so that it moves the clean-
ing-fingers between the wires of the relay comb, and
for reveising the reciprocating mechanisin to withdraw
the fingers from betweer the Wires so. that the relay comb
can ‘be -advanced to a subsequent station.’: In addition,
in this arrangément if a relay comb is. ot Tocated prop-
erly with respect to-the cleaning fingers, .or has a slighily
bent wire, the fingers may damage the part to such an
extent that it must be scrapped. pe

Accordingly, another -object “of. this invention is to
provide new: and improved. apparatus for- positively. re-
moving. residue material from betwesn Wires .of ‘wire
spring relay combs. ‘ ‘
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A further object of this invention is to provide new
and improved apparatus for positively removing resi-
due -material from between wires of wire spring relay
combs without damaging the relay combs.

A still further object of this invention is to provide
new and improved apparatus for removing residue ma-
terial from between wires of wire spring relay comibs
which is relatively ‘simple in constructicn .and opera-
tion as compared to prior known apparatus.

Another object of this invention is to provide a new
and improved device for positively cleaning residue ma-
terial from between spaced portions of a series of articles
as ‘the -articles are being advanced in succession along
a predetermined path, which device is operated by the
portions as the articles are advanced.

A forther object of this invention is. to provide a
new and-improved device for positively cleaning residue
material from between portions of a series of articles
being advanced in succession along a predetermined path
wherein the portions are arranged in a repeated and fixed
pattern -and at least some of the portions are dissimilar
distances apart.

A still further object of this invention is to provide
new and improved apparatus. for removing residue ma-
terial from between a plurality of series of spaced por-
tions: of articles being ‘advanced in succession aiong a
predetermined path,”

Anctber object of this invention is to provide a mew
and improved device for positively cleaning residue ma-
terial from between spaced portions of a series of articles
as the articles are being continuously advanced in suc-
cession along a predetermined path. :

In accordance with ‘the invention, a device for ré-
moving residue material from between spaced portions
of assries of articles being advanced in succession along
a predetermined- path includes a substantially cylindrical
gear member mounted: for rotation adjacent the pre-
determined path and having peripherally spaced teeth ar-
ranged to receive the portions of the articles therebeiween
in- close “fitting relationship. Thus, as the articies are
advanced the gear member is .roiated by the sportions
and. the teeth move into the spaces between the portions
to eject the residue material positively therefrom.

In a preferred embodiment of the invention, apparatus
is provided for removing residue material fromi between
pertions of ‘spaced parallel wires on opposite sides of
bedy members of a series of unconnected articles, such
as wire spring relay combs, wherein articles are being
advanced in succession along a guideway and wherein
the sizes of the spaces between at least some of the wire
portions -vary with respect to one ancther. The appa-
ratus includes a pivoted arm member for the wire: por-
tions-on each side of the: body members and a substan-
tially cylindrical gear member is rotatably mounted
on each of the arni members.  The gear members are
provided with-peripherally spaced tecth which have: arc
lengths “cerresponding to respective ones of the spaces
between the wire portions and’ which are arranged to
receive réspective ones of the wire portions in the spaces
thersbetween-in -close fitting relationship, with the depth
of the ‘spaces being substantially equal to the. diameters
of the wire porticns. “Separate resilient mechanisms bias
the arms toward. the wires within the: imits- defined by
a stop mechanism, to maintain the gear menibers in mesh:
ing -engagement with the wiré portions- as- the articles
are ‘advanced;, and thus the gear’ members are rotated
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" by:-the wire portions and the tecth on the gear members

move-into the spaces between the wire portions to eject
the residue material positively therefrom.

This invention, ‘together with ' further objects and. ad-’
vantages. thereof will best be understood by ‘reference to
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the following detailed description, taken in connection
with the accompanying drawings in which:

FIG. 1 is an isometric view partially broken away of
the residue material removing apparatus;

FIG. 2 is a side view of the apparatus, partially in
cross-section and partially broken away;

FIG. 3 is a cross-sectional view taken substantially
along the line 3—3 of FIG. 2, and partially broken away;

FiG. 4 is an enlarged partial view of the apparatus
‘taken substantially along the line 4—4 of FIG. 3; and

FIG. 5 is an isometric view of a wire spring relay comb.
" Referring to the drawings, it is seen that the illustrated
embodiment of the invention is designed to clean particles
of grit 10 (FIG. 4) and molding flash 11 (FIG. 4) from
between laterally adjacent parallel wires 12 of wire spring
relay combs 13 of a type used in telephone switching
equipment, as the relay combs are being advanced in suc-
cession along a guideway 14 from left to right, as viewed
in FIGS. 1 and 2.

As is best shown in FIG. 5, in addition to ther wires-

12, each of the relay combs 13 also includes a body mem-
ber 16 of plastic material which is molded about inter-
mediate portions of the wires so that they project from
opposite sides of the body member, and which has €lon-
gated parallel grooves 17 therein. It also can be seen
from FIG. 5 that the wires I2 of each of the relay combs
13 are arranged in two sets and that the wires in each set
have spacings £8 therebetween which are relatively small,
being on the order of 342 of an inch, while the sets of
wires have a spacing 19 therebetween which is consider-
ably greater than the spacings 18. Further, as is best
shiown in FIG. 1, as the relay combs 13 are being ad-
vanced in succession along the guideway 14, the leading
and trailing wires 12 of the relay combs have spacings
21 therebetween which are greater than either the spac-
ings 18 or the spacings 19. ‘

In the manufacture of the wire spring relay combs 13,
after the body members 16 have been molded about the
wires 12 the relay combs initially are advanced in suc-

cession along a preceding portion of the guideway 14 dis- 4

posed to the left (FIGS. 1 and 2) of the portion shown
in the drawings, and through a grit blasting machine
(not shown) which is designed to remove molding flash
from the wires in the areas closely adjacent the btody
members. Flowever; since the above-mentioned particles
of-grit 18 and molding flash 11 (FIG. 4), hereinafter re-
ferred to as residue material, tend to stick between the
" wires 12, particularly in the relatively small spaces 18,
the relay combs 13 must be subjected to an- additional
cleaning operation to remove this residue material. This
cleaning.operation, as indicated hereinabove, is performed
by the illustrated embodiment of the invention as the re-
lay combs 13 are advanced along the portion of the guide-
way 14 shown in the drawings, after which the relay
combs continue along the guideway to the right (FIGS.
1 and.2) to a subsequent processing station.
- As is best shown in FIGS. 1 and 3, the guideway 14
includes a horizontal longitudinally extending rail mem-
ber 22 which defines a predetermined path of travel for
the relay combs 13, -and which is designed to have an
upper -guide portion thereof received in aligned corre-
sponding ones of the grooves 17 in the body members 16

in close fitting relationship as the relay combs are being

advanced along the guideway. - The guideway 14 also in-

cludes a pair of horizontal rail members 23 and 24 ex-

tending longitudinally parallel to the rajl member 22 on
.opposite sides thereof, for supporting the opposite outer
ends of the wires 12 of the relay combs 13.  The bottoms
of the guideway rail members 22, 23 and 24 are suitably

secured, ‘as by bolts, screws or. welding, to a horizontal

longitudinally extending base plate 26 mounted on a sup-
port table 27, and the rail members are reinforced by
horizontal longitudinally extending members 28 and 29.
The reinforcing member 28 is suitably secured between
the central rail member 22 and the side rail member 23
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and the reinforcing member 29 is suitably secured to the
side rail member 24, substantially as shown.

The wire spring relay combs 13 are advanced along
the guideway 14 through the above-mentioned grit blast-
ing machine and the cleaning apparatus shown in the
drawings by a suitable mechanism (not shown) located
ahead of the grit blasting machine with respect to the
direction of travel of the relay combs. For example, the
relay combs 13 may be advanced along the guideway 14
intermittently by a step by step indexing device of the
type shown in the U.S. Patent 2,861,676 issued to C. R.
Rasmnussen et al. on November 25, 1958, or of the type
shown in the UJ.S. Patent 2,873,845 issued to W. J. Kross
on Febraary 17, 1959, both of which patents are assigned
to the assignee of this application. However, as will be-
come apparent subsequently, the nature of the cleaning
apparatus of this invention also permits the relay combs
13 to be advanced continuously along the guideway 14,
as for example, by a driven roller (not shown) mounted
above the guideway for rotation on an axis extending per-
pendicular to the guideway, and in frictional driving en-
gagement with the top surfaces of the body members 16
for advancing the relay combs along the guideway.

Referring to FIGS. 1, 2 and 3, it is seen that a hori-
zontal hold-down bar 31 extends longitudinally above the

‘guideway 14 so that the bottom of the bar is engageable

with the tops of the body members 16 of the wire spring
relay combs 13 as they are advanced along the guideway,
to maintain the relay combs in engagement with the guide-
way and in hoerizontal coplanar relationship with respect
to one another. As is best shown in FIGS. 2 and 3, the
hold-down bar 3% is provided with an upper cutout por-
tion 31a (FIG. 2) which receives a horizontal frame
member 32 (FIG. 3) therein, the bar being suitably se-
cured to the frame member and being supported at other
points along its length (not shown in the drawings) in a
suitable manner. The opposite ends of the frame mem-
ber 32 are secured by suitable screws to a pair of vertical
posts’ 33 which are suitably secured at their lower ends
to the base plate 26 and which, with the frame member
32, form a part of the illustrated embodiment of the in-
vention, now to be described in further detail. .

The cleaning of the residue material 18, 11 from be-
tween the wires 12 of the wire spring relay combs 13 in
accordance with this invention is accomplished by a pair
of cylindrical gear members 34 arranged so as to be posi-
tionable on opposite sides of the body members 16 close-
1y adjacent thereto as the relay combs are being advanced
along the gnideway 14. Each of the gear members 34
has a periphery designed to mesh with the wires as the
relay combs are being advanced along the guideway 14;
go that the residue-material 1§, 11 is ejected positively
from between the wires and so that the wires function
in the manner of an advancing rack member to rotate
the gear members.

Thus, the periphery of each of the gear members 34
includes peripherally spaced teeth 36, 37 and 38 of dif-
ferent arc lengths, with the arc lengths of .the teeth 36 -
corresponding to the spaces 18-between the wires 12, the
arc lengths of the tecth 37 corresponding to the spaces 19
between the sets-of the wires, and the arc lengths of the
teeth 38 corresponding to the spaces 21 between the trail- .
ing and leading wires of successive ones of the advanc-
ing relay combs 13. More specifically, as is best shown
in FIG. 4, the teeth 36, 37 and 38 include substantially
radially extending opposed end surfaces 36", 37" and 38’
which define spaces 39 between the teeth for receiving the
wires 12 in close fitting relationship with the end surfaces
of ‘each tooth being peripherally spaced.apart a distance
substantiaily equal to a respective one of the spaces 18,
19 and 21 between the wires 12. ' In-addition, the depth
of the spaces 39 between the teeth 36, 37 and 38 is sub-
stantially equal to the diameter of the wires 12 to facilitate
withdrawal of the wires from between the teeth.as the re-
lay combs 13 move beyond the gear members 34 -along
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the'guideway 14. ~Accordingly, as'the relay combs 13 are
-advanced along the guideway 14 the teeth 36, 37 and 38

receive respective ones of the wires 12 in the spaces 39

between. the teeth in ‘close fitting relationship -and the
teeth miove into réspetcive ones of the spaces 18, 19 and
21 between the wires to eject the residue masterial posi-
tively thefefrom, while the gear members 34 are driven
rotatably by‘the wires. ‘

Each of the gear membets 34 is rotatably mounted on
an intermediate portion’ 6f a pin 41 having its opposite
ends -force fitted into apertures: in laterally spaced legs
(FIGS. 1 and 3) at the lowermost end .of & pivoted arm
42.. The:arms 42 are pivoted at their upper. ends for
‘movement independent of one anotheér so that if one 6f
the gear members 34 should get out of mesh ‘or synchro-
nism with the wires 12, as for example as a result of a

ent wire, the ‘gear ‘meémber ¢an ride on the .tops of the
wires until- the condition can be corrected by an operator,
without ‘causing any twisting of ‘the“second arm 42 and
the. gear member 34 thereon, 2nd this twisting and pos-
sible damage. to the relay combs 13, .

The pivotal mounting of each of the gear carrying arms
4% includes: a longitudinally extending lug portion 43 at
its'upper end. A horizontal pin member 44 (FIGS. 2 and
3}, which provides'a common support for both of the
arms- 42, exterds through ‘alighed apertures in the Iug
portions 43 so that the arms are freely movable on the
pin -member ‘independent of ‘one ancther, and ‘the op-
posite ends of the pin member are force fitted into aper-
tures in depending lugs of ‘a horizontal bracket member
46, The bracket member 46 is suitably secured ‘to the
underside of a herizental frame member 47, and the
Arame member is suitably secured at its opposite ends to
the upper ends of the vertical posts 33,

As viewed in FIGS. 1.and 2, the gear carrying arms
42 ‘are biased counterclockwise and downward ‘toward
the guideway- 14 independently’ of one another by a pair
of ‘coil springs 48, to mainfain the gear ‘members 34 in
‘proper meshing engagement with the wires 32 of the re-
lay combs 13 as the relay combs are advanced along the
giideway. The lower end of each of the coil springs 43
is disposed in a recess in its associated arm 42 and en-
circles . the upper portion of -a first support rod in the
form of a dowel pin 49 having its lower end force fitted
into an aperture in the arm. - Similarly, the upper end
of each of the coil springs 48 is disposed in a recess in
a horizontal frame member 51 and encircles the lower

10

&
21 between the wires to eject the residue material 16, 11
positively therefrom, with-the wires operating in the man-
er of an advancing rack member to rotate the gear
members. ) '

Inthe event that cne of .the gear miembers 34 gets
out of mesh or synchronism with the wires 12, as for ex-
ample as the result of a bent wire, the operator reéadily can
correct the condition by repositioning the gear member
back in proper meshing engagement with the wites, After
the relay combs 13 have been cleaned by the gear mem-
bers 34; they continde along the guideway 14 to the right

“(FIGS: 1 and 2) to a subsequent processing station.
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poriion of a second support rod in the form of a dowel .

pin 52 having its upper end force fitted into an-aperture
in the frame member. The opposite ends of the frame
member 51 are suitably secured to the upper ends of
spaced vertical posts 53 suitably secured at their lower
ends to the base plate 26. .

The movement of the gear carrying arms 42 by the
coil springs 48 is limited by stop mechanisms in the form
of vertical screws 54 threaded through the frame member

47 and the bracket member 46 so that their lower ends:

engage top surface portions (FIG. 3) of respective ones
of the mounting lugs 43 of the arms 42.

In .operation, an operator positions the gear members
34 in proper meshing engagement with the wires .12 of
the wire spring relay combs 13 and the relay combs are
advanced -along the guideway 14 to the right, as viewed
in FIGS. 1 and 2. During this movement of -the relay
combs 13 they are retained on the guideway. 14 in hori-
zontal coplanar relationship with respect to. one another
by the hold-down bar 31, which is engaged with the-tops
of the body members 1§ therest, and the coil springs 48
urge the gear carrying arms 42.and the gear members 34
thereon toward the Wwires 12 to maintain the gear mem-

ers in meshing relationship with the wries. - Thus, as the
relay combs 13 advance along the gnideway 14, the teeth
36, 37 and 38 of the gear members 34 receive the wires

1% in the spaces 39 between the testh in close fitting

relationship and the teeth move into the spaces 18, 1% and
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While one’ embodiment of the invention has been dis-
closed many modifications will be apparent and it is in-
tended that the invention be interpreted as including all
nodifications which fall within the true spirit and scope

- of the claims.

What is claimed is: .

1. In ‘combination with apparatus in which - articles
are advanced in succession along a predetermined path,
mechanjsm for removing residue material from between
spaced portions of the articles which comprises:

a “sibstantially cylindrical gear member niounted for
Totation -adjacent  the: prédetermined . path. of the
articles for continuous engagement with the advanc-
ing articles; and E

petipherally spaced teeth on said gear member arranged

. to receive the portions of the articles therebetwesn

continuously and in close fitting relationship. so that
as the articles are advanced the gear member is ro-
tated- by the portions and said teeth move into the
spaces between the portions to eject the residie ma-
terial therefrom. .

2. In combination with apparatus'in which a plurality

5 of distinct articles ‘are ‘advanced in succession along a

guideway, mechanism for removing residue material from
between- spaced portions of the articles, which comprises:
a_ substantially ‘cylindrical’ gear member mounted for
rotation adjacent the guideway; ‘

peripherally spaced ‘teeth on said geir member ar-
ranged to receive the portions of the articles there-
between continuously and in close fitting relation-
ship; and :

resilient means biasing said gear member info con-

tinuous meshing engagement with the portions of
the articles so that as the articles are advanced said
gear ~member- is rotated by the portions and said
teeth move into the spaces between the portions to
eject the residus material therefrom,

3. In combination with apparatus in which articles are
.advanced "in “succession along a predetermined path,
mechanism for rémoving residue material from between
portions of the articles wherein the portions are arranged
in a repeated and fixed pattern and at least some of the

5 portions have dissimilar spaces therebetween, which

mechanism comprises:

a substantially cylindrical gear member mounted for
rotation adjacent the predetermined path:of the
articles for continuous engagement with the advance
ing articles; and

teeth on the periphery of said gear member having sur-
faces which defifie spaces between the teeth for re-
ceiving the portions of the articles centinuously and in
close fitting relationship, with certain. of the space
defining surfaces being peripherally spaced apart dis-
similar distances corresponding to respective” ones
of the dissimilar spaces between the portions, so that -
as the articles.are advanced said gear member ‘is ro-
tated by the portions and said teeth move into the
spaces between the portions to eject the residue ma-
terial therefrom. .

4. In combination with apparatus in which a plurality

of articles are-advanced in succession along a predeter-
mined path, mechanism for removing residue material
from between portions of the articles wherein the por-



3,168,755

ey

o

&
tions are arranged in a repeated and fixed pattern and
at least some of the portions have dissimilar spaces there-
between, which mechanism comprises:

a substantially cylindrical gear member mounted for
rotation adjacent the predetermined path of the
articles for continuous e'lgagement with the advanc-
ing articles; and

teeth .on the periphery of said gear member defining
spaces therebetween for recemng the portions of the
articles continuously and in close fitting relationship,
with certain of said teeth having dissimilar arc
lengths corresponding to respective ones of the dis-
similar - spaces between the porticns, so that as the
articles are advanced said. gear member is rotated
by the portions and said teeth move into the spaces

_between the portions to eject the residue material
therefrom.

5. In combjnation with apparatus in which articles are -

advanced in - succession along a predetermined path,

mechanism for rﬂmovmg residue material from between

spaced -portions ‘of the articles. wherein the spaced por-

tions are disposed. in a plurality of separate series, which
mechanism cornpnses

a plurality of -supposts, - one for each of the series of
article portions, mounted for movement independent
of one another; and

substant1ally cylindrical - gear  members rotatably
‘mounted on said sapports for cojitinuous engagement
with the advancing articles- and having peripherally
spaced teeth arranged to receive the article portions
continuously and. in close fitting relationship there-
between, so that as the articles are advanced said
gear members- are rotated by the portions and the
teeth on said gear members move into the spaces
Letween the portions to eject the residue material
therefrom.

6. In combination with apparatus in which a plurality
of distinct articles are advanced in succession along a
guideway, mechanism for removing residue material from
between spaced portlons of the articles wherein the SyaC"d
portions are disposed in a plurality of separate series,
which mechanism comprises:

a plurality of supports, one for each of the series of
ariicle portions, mounted for movement independent
cf one another;

substantially cylindrical - gear members rotatably
mounted on said supports and having peripherally
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spaced teeth arranged to receive the article portions
continuously and in close fitting relationship there-'
between as the articles are advanced; and

separate resilient means biasing said supports toward
the gmdeway to urge said gear members into:con-
tinuous meshing engagement with' the article por-
tioms, so that as the articles are advanced said. gear
members are rotated by the portions and the teeth
on said gear members move into the spaces between
the portions to eject the residue material therefrom.

7. In combination-with apparatus in which a plurality

of distinct articles are advanced in succession along a
-guideway, mechanism for removing residue material from

between portions .of spaced parallel wires on oopos1te
sides  of body members of the articles wherein the wire
portions are arranged in repeated. and fixed patterns and
at least some of the wire portions have dissimilar spaces
therebetween, which mechanism compmses
a pair of arm members, one for the wire portions on
each side of the body members and each mounted
. adjacent one of its ends for pivotal movement 1nJe-
pendent of the other arm member;
substantially ecylindrical gear members_ rotatably ’
mounted on said arm members adjacent the other
ends thereof; :
teeth on the peripheries of said gear members deﬁmng
spaces therebetween for receiving respective ones of
the wire portions in continuous and close fitting re-
lationship, certain of said teeth having dissimilar arc
lengths corresponding to respective omes of the dis-
similar spaces between.the wire portions and the -
depth of the spaces between the teeth being substan-
tially equal to the diameters of the wire portions;
separate resilient means biasing said arms toward the
guideway to urge said gear members into continuous
- meshing engagement with the wire portions so that as
the articles are advanced said gear members are ro-
tated by the wire portions and said teeth on said gear
_ members. move into the spaces between-the wire por-
tions. to -eject the residue material therefrom; and
stop means for limiting the movement of - said arm
members by said resilient biasing means.
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