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(71) We, RAYCHAM CORPORATION, a
corporation organised according to the laws
of the State of California, United States of
America, of 300 Constitution Drive, Menlo
Park, California 94025, United States of
America, do hereby declare the invention,
for which we pray that a patent may be
granted to us, and the method by which it
is to be performed to be particularly des-
cribed in and by the following statement:—

This invention relates to apparatus for
transporting work, especially to and from
a central station and through a processing
zone.

Electrical and electronic equipment has
experienced substantial increases in com-
plexity and number of components for some
period of time. The total output and the
variety of output of such equipment have
also been increasing. With civilization’s
ever-increasing need for more and more
complex electrical and electronic equipment,
certain devices and processes have been de-
veloped in an effort to increase production
and reduce the cost thereof. This is equally
true of the hydraulics and pneumatics indus-
tries. For example, mass production tech-
niques and standardized components have
been employed wherever possible. With the
employment of such mass production
techniques and products, the unit cost of the
final product can often be reduced and the
number of products produced can be in-
creased.

In achieving economic production of elec-
trical, electronic, hydraulic and pneumatic
control equipment, it has been found ad-
vantageous to provide component parts on
a tape by lightly bonding the components
to the tape. The tape may then be positioned
on a device which can provide components
one at a time for assembly. However, a
great deal of component manipulation must
still be accomplished by hand. Such manual
work has been required because of the oper-
ator’s inability to work at a predetermined
and unvarying rate and because it is often
desirable or necessary individually to match
specific lines, leads or other elements with
certain components positioned on the tape.

Thus, a large number of operations remain
which are accomplished manually because
of the foregoing problems.

The present invention provides apparatus
for processing work, comprising 55
(a) a control station at which, for ex-
ample, an external operation may be per-

formed,

(b) means for delivering work to the
control station, 60
(¢) means for releasing the work from

the control station,

(d) a work carrier for collecting the re-
leased work, transporting it through a pro-
cessing zone, releasing the processed work 65
and returning to the control station, and

(e) drive means for said work carrier,
characterised in that the drive means is
capable of driving the work carrier by posi-
tive engagement therewith by friction there- 70
with and in that means are provided to
select the appropriate drive mechanism at
relevant locations in said apparatus.

In a preferred embodiment the present
invention is directed to a mechanism for 75
processing products pre-loaded on a tape.
Using the apparatus, the taped products
may be completely assembled with other
components without requiring any manip-
ulation of the tapered products by hand. 80
To accomplish this, a controlled product
feed apparatus is provided which conveys
taped products into the taped products pro-
cessor. The feed detaches the attached com-
ponents and forces them to a control sta- 85
tion following movement of the preceding
component from the control station. A de-
tection means for sensing an interrupted path
is employed as the means for controlling the
feed of the taped components. Thus, taped 90
components are provided only when the
operator has completed a previous opera-
tion.

A drive having multiple drive couplings is
also provided for receiving the work pro- 95
vided at the control station and conveying it
at a fixed rate through a processing zone.
The drive mechanism is capable of convey-
ing a number of assemblied components at
the same time at the fixed rate through the 100
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processing zone while allowing the opera-
tor to release each succeeding assembled
component from the control station only
when work at that station has been com-
pleted. The drive includes a friction coupl-
ing and a positive coupling along with re-
tractable stops to accomplish the various
process requirements. The positive coupling
may utilise, for example, a ratchet and pawl
arrangement, which locks in one direction.
or a gear wheel and dog, which acting as a
doublc pawl! locks in both directions.

A conditioned atmosphere process appara-
tus is also provided in association with the
product path through which the assembled
components pass following discharge from
the control station. In one preferred em-
bodiment, the processing is the heating of
heat-recoverable components, however cool-
ing, coating and chemical treating may also
be accomplished by this apparaius. The
conditioned atmosphere process apparatus
incorporatces a forced input directed to an
inlet to the processing area. The inlet and a
baffle associated with the apparatus act to
provide coverage of all sides of the assem-
bled component passing through the con-
trolled atmosphere area. An outlet from the
process area is positioned to scavenge the
atmospherc for remote disposal. A vacuum
means is employed to exhaust the condi-
tioned atmosphere. This vacuum means pre-
ferably has a greater flow rate capacity than
of the conditioned atmosphere source to
prevent excessive escape of the controlled
atmosphere, e.g. heat, from the processing
area.

One form of apparatus according to the
present invention will now be described,
by way of example only, with reference to
the accompanying drawings, in which:

Figure 1 is a side elevation with portion
cut away for clarity;

Figure 2 is a cross-sectional side eleva-
tion illustrating the drive mechanism and
conditioned atmosphere process apparatus;

Figure 3 is a cross-sectional front eleva-
tion taken along line 3-3 of Figure 2;

Figure 4 is a detailed cross-sectional side
elevation taken along line 4-4 of Figure 3;

Figure 5 is a detailed cross-sectional side
elevation taken along line 5-5 of Figure 3;

Figure 6 is a detailed cross-sectional side
elevation taken along line 6-6 of Figure 3;

Figure 7 is a cross-sectional elevation
similar to that of Figure 5 but with a lock-
ing mechanism engaged;

Figure 8 is a detailed cross-sectional ele-
vation showing the clamping means of the
drive mechanism;

Figure 9 is a detailed front elevation in
cross-section of a sleeve assembled with a
terminal at the control station;

Figure 10 is a detailed cross-sectional
elevation similar to that of Figure 8 but

with the jaws of the drive mechanism
partially closed;

Figure 11 is
elevation as in
further closed;

Figure 12 is a detailed cross-sectional
elevation showing the closed jaws passing
through the process area;

Figure 13 is a cross-sectional elevation
showing the jaws extending from the pro-
cess area;

Figure 14 is a detailed cross-sectional side
elevation of the jaws being relcased; and

Figure 15 is a cross-sectional side view of
the assembled product.

Referring now to the drawings, the taped
products processor according to the present
invention is built on a base comprising two
parallel side walls 10 and 12 as shown
partially broken away in Figure 1 and in
cross-section in Figure 3. A bottom plate
14 extends across the underside of the ap-
paratus between side walls 10 and 12. A
mounting plate 16 also extends between the
parallel side walls 10 and 12 as does an
upper plate 18.

A tape 20 to which products or com-
ponents are adhered is shown being fed into
the upper portion of the tape products pro-
cessor. In the embodiment shown, the com-
ponents are heat recoverable sleeves 22
which are placed by contact adhesive on
the tape 20. However, a wide variety of
products or components may be fed into
the present mechanism, as would be obvious
to one skilled in the art. The empty tape
existing from the apparatus passes in tension
across a capstan 24 to be wound around a
reel 26. The capstan 24 is driven by an
electric motor 28 through a direct drive. The
motor 28 is fixed to the upper plate 19 with
the capstan 24 extending above the upper
plate 18.

The reel 26 is rotatably mounted to the
upper plate 18 about a shaft 30 which is
rotatably held within a bearing 32. The
reel 26 is driven by the capstan motor 28
through an elastic belt 34. The capstan
motor 28 is controlled as will be more fully
set forth below.

Turning now to Figure 4, the path of the
tape 20 into the tape products processor
is more fully illustrated. The tape 20 ex-
tends with the sleeves 22 along a plate 36
to a roller 38. The roller 38 is of a rela-
tively small diameter such that a sharp turn
is required of the tape 20. The movement
of the tape 20 over the roller 38 causes
the sleeve 22 on the tape to become sep-
arated therefrom. The tape 20 then ex-
tends up the underside of the plate 36 and
about a roller 40. It is then twisted and
pulled past the capstan 24 as previously dis-
cussed. A work path into the tape products
processor is defined by the plate 36 and

a detailed cross-sectional
Figure 10 with the jaws
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a first member generally designated 42 hav-
ing a passageway therethrough. The first
member is defined by two parallel guide
plates 44 and 46 as can be seen in Figures
2, 3 and 4. The guide plates 44 and 46 are
held to the base by means of a mounting
plate 48. The plate 36 over which the tape
20 passes also extends between the guide
plates 44 and 46. Both guide plates 44 and
46 include flanges 50 and 52, respectively,
extending inwardly toward one another to
keep the slecves 22 in the work path de-
fined therebetween.

As is best shown in Figure 3, at one end
of the guide plate 46, a tapered channel 54
extends therethrough. A semi-circular chan-
nel 56 extends across the guide plate 44 in
alignment with the tapered channel 54. The
tapered channel 54 and the semi-circular
channel.56 in part define the control station
wherein the sleeve 22 from the tape 20 is
first operated upon.

A second member 58 cooperating with
said first member 42 operates to define the
remaining portion of the control station.
The second member 58 is pivotally mounted
for selective separation from said first mem-
ber 42. A shaft 60 extends across the base
between the parallel side walls 10 and 12.

30 A cam follower arm 62 is rotatably mounted

40

45

55

60

65

to the shaft 60. A carrier arm 64 is also
rotatably mounted about the shaft 60 and is
associated with the cam follower arm 62 by
means of a screw adjustment mechanism
including a set screw 66 and a bias spring
68. Thus, the carrier arm 64 is caused to
pivot with the cam follower arm 62. In turn
the second member 58 is fixed to the car-
rier arm 64 such that it too rotates about the
shaft.

At the other end of the cam follower arm
62, a spring 74 extends between the cam
follower arm 62 and the upper plate 18 to
bias the second member 58 up against the
first member 42. To overcome the bias of
spring 74, a cam follower 70 is associated
with a cam for actuation of the carrier
arm. The cam follower 70 is mounted to
the cam follower arm 62 by means of a
shaft 72. The arrangement of the cam fol-
lower arm and carrier arm long with the
attendant mechanisms can best be seen in
Figure 4.

Returning to the second member 58, a
first portion thereof extends upwardly to a
surface substantially in a plane with the
plate 36 on which the tape 20 is conveyed.
This surface 76 thus defines a continuation
of the work path defined by the first mem-
ber 42 and the plate 36. As the tape 20 is
drawn about the roller 38 before the surface
76, the sleeves 22 move on to the surface
76 ahead of the succeeding sleeves.

The second member 58, as can best be
seen in Figure 2 and Figure 10, further de-

fines the control station by providing an
upwardly extending portion forming a stop
78 for the progressing sleeve 22. The stop
may be rotated from the path of the sleeve
22 as can best be seen in Figure 10 through
pivotal motion of the second member 58
about the shaft 60. The second member 58
also includes a tapered channel 80 which
cooperates with the tapered channel 54 of
the first member to define a conical entry
way to the control station. A semi-circular
channel 82 is defined on the other side of
the work path by the second member 58 to
cooperate with the semi-circular channel 56.
Thus, sleeves 22 may be fed down the work
path on the tape 20 to a position at the
control station defined by the first member
42 and the second member 58. The second
member 58 may then be pivoted for selec-
tive separation such that the sleeve 22 may
proceed from the control station. To actuate
the pivoting of the second member 58 to
separate it from the first member 42, a
solenoid 84, as best seen in Figure 2, is
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activated electrically by an operator. The 90

solenoid includes a rod 8 which is drawn
downwardly upon activation. A pivotally
mounted retainer 88 is drawn away from
a ratchet wheel 90 by the rod 86. The
ratchet 90 is part of a clutch mechanism
which is in turn associated with an electric
motor 92. The motor 92 is running through-
out the operation of the tape products pro-
cessor and as the ratchet wheel 90 is re-
leased, the clutch causes the motor 92 to
engage a cam 94. The cam follower 70, dis-
cussed above, is controlled by the cam 94.
Thus, when the solenoid 84 is activated by
an operator of the apparatus, the cam
rotates and the second member 58 is caused
to pivot away from the first member 42.

The cam 94 has a series of raised teeth-
like members 96 which act to pivot the
second member 58 from the rest position.
Once the solenoid 84 is released, the re-
tainer 88 drops against the ratchet wheel
90 such that only one raised tooth-like
member 96 will be experienced during one
cycle of operation. As the cam 94 reaches
the end of the raised tooth-like member
96, the retainer 88 disengages the clutch
through the ratchet wheel 90. At this point,
the second member 58 is again positioned
adjacent the first member 42 for receipt
of a succeeding sleeve 22.

To cause advancement of the tape 20
once the sleeve 22 is released from the con-
trol station by the operation of the second
member 58, a detection means for sensing
the readiness of the control station for an-
other component is employed. This detec-
tion means employs a path extending from
the first member 42 to the second member
58 across the control station. An interrup-
tion in this path can be detected by the sens-
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ing system. In this embodiment, a pneumatic
sensing system is employed. An air passage-
way 98 extends through the second member
58 to a nozzle 100. The nozzle 100 is direc-
ted at an orifice 102. The distance between
the nozzle 100 and the orifice 102 con-
stitutes the sensing path. Compressed air is
supplied to the air passageway 98 along
tubing 104. This compressed air is released
at the nozzle 100 where it is directed to the
orifice 162. A second air passageway 106
extends through the guide plate 44. The
pressurized air received by the orifice 102
is then directed through tubing 108 to a
standard pressure switch (not shown). The
pressure switch activates the capstan motor
28 which causes the tape 20 to be advanced.

The sensing path between the nozzle 100
and the orifice 102 is closed only when a
sleeve 22 is not positioncd in the control
station and the second member 58 is closed
against the first member 42. The switch is
therefore open except when the control
station is empty and the second member
58 is closed and ready to receive the next
sleeve 22. The sequence of operation fol-
lowing the operator’s activation of the
solcnoid 84 is that the second member 58 is
opened to allow removal of the leading
sleeve 22. Once the sleeve is removed and
the cam 94 comes to rest with the second
member 58 again against the first mem-
ber 42, the sensing path is closed and the
capstan motor 28 is activated. When a
sleeve 22 again enters the control station
because of the movement of the tape 20, the
capstan motor 28 is shut off.

The tape products processor of the pre-
sent invention incorporates a drive which
provides both a friction coupling and a posi-
tive coupling to work carriers which move
each sleeve 22 from the control station
through an atmosphere processing zone.
Looking first to the work carriers, generally
designated 110, six are illustrated in the
present embodiment. Each work carrier in-
cludes a body 112 from which two legs 114
and 116 extend to a shaft 118. The legs 114
and 116 are rotatably mounted relative to
the shaft 118 and hence allow each work
carrier 110 to move full circle about the
shaft 118. Extending upwardly from the
body 112 are two jaw holders 120 and 122.
Bars 124 and 126 also extend upwardly to
aid the jaw holders 120 and 122, respec-
tively. Jaws 128 and 130 are pivotally
mounted on pins 132 and 134 between the
jaw holders 120 and 122 and the bars 124
and 126. The jaws 128 and 130 include
resilient gripping members 136 and 138.
The jaws may be opened as can best be
seen in Figure 4 or closed as can best be
seen in Figure 11. When closed, the grip-
ping members 136 and 138 cooperate to
hold an assembled product therebetween.

To limit opening of the jaws and bias the
jaws toward a closed position, a pin 140
extends through each jaw 128 and 130 of
each work carrier 110. Snap rings 142 and
144 are placed at either end of the pin 140
behind bias springs 146 and 148. The bias
springs 146 and 148 extend inwardly from
the snap rings 142 and 144 to force against
the jaws 128 and 130 to bias the jaws to-
ward a closed position.

To open the jaws, a rectangular dog 150
is positioned between the jaws 128 and 130.
Each rectangular dog 150 is pivotally
mounted to a jaw holder 120 and 122 by
means of posts 152. When the rectangular
dog 150 is disposed with its narrower
dimension extending between the jaws 128
and 130, the jaws are closed as can be seen
in Figure 11. When the rectangular dog 150
is disposed with its longer dimension ex-
tending between the jaws 128 and 130, the
jaws are held open.

To actuate the rectangular dogs 150, cam
means are provided at specific points around
the path of the work carriers 110 for selec-
tively opening and closing the jaws. As each
work carrier 110 approaches the control
station, the jaws are in an open position.
This position is best seen in Figure 8. It is
also advantageous to close the jaws at the
control station when a conductor 154 is
positioned therein, as can best be seen in
Figure 9. Therefore, laterally extending lugs
156 are provided on the side of the second
member 58. A follower 158 is provided
with each rectangular dog 150 and is fixed
to rotate therewith such that the laterally
extending lugs 156 may engage the follower
158 to rotate the rectangular dogs 150 into
the closed jaw position. When the leading
work carrier 110 is positioned at the con-
trol station, pivoting of the second member
58 will cause such an interference between
the lugs 156 and the follower 158. This
action can best be seen sequentially in Fig-
ures 10 and 11. Therefore, as the second
member 58 is moved downwardly, the jaws
128 and 130 close on the conductor 154. At
the same time, the sleeve 22 is released so
that the work carrier 110 may carry the
assembled product from the control station.

To open the jaws 128 and 130 again, an-
other cam means is provided at the most
convenient release point for the assembled
product.- An arm 160 extends outwardly to
the pre-selected release point for engage-
ment with the follower 158. The arm 160 in-
cludes an outwardly extending bar 162 for
interception of the follower 158. As can be
seen in Figures 13 and 14, the bar 162 en-
gages and rotates the follower 158 which in
turn rotates the rectangular dogs 150 to open
the jaws 128 and 130. As can be seen in
Figure 14, the opening of the jaws 128 and
130 allows the completed product to drop
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from the mechanism.

To drive the work carriers 110, a drive is
provided. The drive power is directed from
the motor 92 through a gear box 164 to a
tooth belt drive 166. The tooth belt drive
166 drives the shaft 118 through gear wheel
168. The shaft 118 extends between the
parallel side walls 10 and 12 of the base
and is rotatably mounted therein. The gear
wheel 168 is fixed to rotate with the shaft
to provide power thereto. Also fixed on the
shaft is a wheel 170 having a friction drive
peripheral surface, i.e., the peripheral sur-
face of the wheel 170 is substantially circu-
lar without major discontinuities. The work
carriers 110 each are capable of being driven
by the wheel 170 through a friction follower
172 extending to the wheel 170. Each fric-
tion follower 172 engages the wheel 170 and
the corresponding work carrier 110 is caused
to rotate therewith if no substantial obstruc-
tions are encountered. If passage of the work
carrier 110 is obstructed, the friction fol-
lower 172 will slip on the wheel 170 unless
otherwise driven.

To provide a positive drive to the work
carriers 110, a second wheel 174 fixed to
the shaft 118 is provided which has a posi-
tive drive peripheral surface. In the present
embodiment, the wheel 174 includes a
ratchet peripheral surface. To engage the
ratchet wheel 174, a pivotally mounted pawl
176 is provided on the jaw holder 120. A
bracket 178, as best seen in Figure 6, retains
the pawl 176 in place about its pivotal
mount 180. A spring 182 is also positioned
about the pivotal mount 180 to bias the
pawl 176 away from the bracket 178. The
pawl naturally includes a tooth 184 for
engaging the ratchet wheel 174,

As positive engagement of the work
carries by the drive mechanism is undesir-
able in certain portions of the path of the
travel of the work carriers, a selective en-
gagement mechanism is employed to re-
tain the pawls 176 away from the ratchet
wheel 174. This mechanism includes a cam
186 which cooperates with followers 188
located on each of the pawls 176. As can
be seen in Figure 6, the cam 186 has re-
tracted the pawls 176 from the ratchet
wheel 174. Around the remainder of the
path of ravel, up to the inclined cam sur-
face 190, the pawls 176 are engaged with
the ratchet wheel 174.

The transition from positive drive to
friction drive at the inclined cam surface
190 is in an area where the specific loca-
tion of the work carriers 110 is not critical.
However, the transition from the friction
drive to the positive drive at the control
station is relatively more important. Sub-
stantial torque may be required to drive the
work carrier 110 from the control station
with the assembled product. Consequently,

a retractable cam segment 192, as best
seen in Figure 5 and Figure 7, is provided
to release the pawl 176 such that it may
engage the rotating ratchet wheel 174. In

this way, transition from friction drive to 70

positive drive is immediate where needed.
The retractable cam segment 192 s posi-
tioned on an extended arm 194 which is
pivotally mounted about the shaft 60. The
extended arm 194 is positioned within a
milled out cavity 196 in the side wall 10. A
spring 198 biases the extended arm 194 and
in turn the retractable cam segments 192 in
the up position. When the carrier arm 64 is
actuated by the cam 94, a pin 200 engages
the extended arm 194. This engagement of
the pin 200 with the extended arm 194 is
adjusted such that the pawl 176 will not
engage the ratchet wheel 174 until the
second member 58 is substantially open for
passage of a sleeve 22 from the control
station.

To follow the sequence of the drive
through one revolution of the work carrier
110, positive drive is provided as the re-
tractable cam segment 192 is lowered. The
work carrier 110 then progresses under posi-
tive drive through the process area at a pre-
determined fixed speed. This speed is en-
sured because of the positive operation of
the drive. The positive drive also carries
the work carrier 110 across the bar 162
which again opens the jaws 128 and 130.
Once having passed the bar 162, the posi-
tive drive is disengaged by means of the
cam 186 at the inclined cam surface 190.
The friction drive continues until the work
carrier 110 abuts against the next adjacent
work carrier. The several work carriers 110
then advance as each one is loaded and re-
leased by the second member 58. Thus, the
friction drive conveys each work carrier
110 up to the control station. To prevent
the friction drive from conveying each work
carrier 110 past the control station, small
stops 202 and 204 are provided on the sec-
ond member 58. These stops 202 and 204
interfere with the path of travel of the posts
152 associated with each work carrier 110.
This interference by the stops 202 and
204 can be best seen in Figure 3. When the
second member 58 is lowered, the stops
202 and 204 move from the path of the
work carrier 110 simultaneously, the posi-
tive drive is engaged and the work carrier
110 proceeds on a second cycle.

A processing zone is disposed in the path
of travel of the work carriers 110 following
the control station. The processing zone
provides a conditioned atmosphere for pro-
cessing of the assembled products. In the
present embodiment, a heater is provided to
heat recover the sleeves 22 about the con-
ductor 154 and the terminals shown to be
positioned thereon. Thus, the conditioned
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atmosphere disclosed in the present embodi-
ment 1s one of heat. However, other atmos-
pheres for cooling, coating, and chemically
trcating assembled products may also be
employed.

The conditinoned atmosphere processing
apparatus includes a manifold, generally
designated 206. The manifold has a first
inlet 208 to the processing zone and a first
outlet 210. Compressed air is delivered to
the manifold through tubing 212. The com-
pressed air then passes through a first pas-
sageway 214 includes, in the present em-
bodiment, a heating element 216 to heat the
incoming compressed air. At the first inlet
208 to the treatment zone, two vanes 218
and 220 are positioned to direct flow directly
outwardly from the manifold 206. A portion
of the air is also directed upwardly. In this
way, a sleeve passing through the processing
zone will experience impinging hot air on its
entire surface. To aid in properly processing
the assembly passing through the proces-
sing zone, a concaved baffle 222 is posi-
tioned at a distance from the manifold 206.
Between the baffle 222 and the manifold
206 a product path is defined which is fol-
lowed by the work carriers 110. The baffle
222 rebounds heated air to further help to
heat the far side of the sleeves passing along
the product path. The outlet 210 from the
processing zone is located above and spaced
from the inlet 208. The air coming from
the inlet 208 therefore has a chance to heat
the sleeve passing therethrough and and
then pass through the outlet 210 back into
the manifold. The outlet extends to a second
passageway 224 surrounding the first pas-
sageway 214 to an exhaust fan 226. The
exhaust fan 226 is driven by an electric
motor 228 which has a flow rate capacity
that is greater than the flow rate capacity
of the incoming air. Therefore, the exhaust
fan 226 is able to draw both the conditioned
atmosphere and ambient air from around
the baffle 222 into the outlet 210. The ex-
hausted air is then carried away through
duct 230.

To protect the operator from a burn, a
shield 232 is provided around the baffle
222 and spaced therefrom. Thus, accidental
burns are less likely.

Thus, the entire system, apparatus and
operation of the taped products processor
has been set forth. To summarize the opera-
tion, products 22 positioned on a tape 20
are fed individually to a control station.
Feeding is by means of a capstan 24 which
pulls the tape 20 from the unit. The capstan
24 is activated by an air sensing system at
the control station. A drive having both
positive and friction couplings is provided
to convey the assembled products through
a conditioned atmosphere processing zone
where the assembled product is heated or

otherwise processed from all sides. The en-
tire operation is activated by means of an
input to a solenoid which causes the second
member 58 forming the control station to
drop and release the assembled product.
In the present embodiment, a heat recover-
able sleeve 22 is employed and a conductor
having a terminal 234 is positioned through
the sleeve. The conductor 154 is clamped
by the jaws 128 and 130. To prevent over-
placement of the conductor 154, a plate
236 is fixed to side wall 10. Once clamped,
the assembled product is conveyed through
the heating step where the heat recoverable
sleeve 22 is recovered to a final state such
as shown in Figure 15.

WHAT WE CLAIM IS:

1. Apparatus for processing work, com-
prising

(a) a control station at which, for ex-
ample, an external operation may be per-
formed,

(b) means for delivering work to the
control station,

(c) means for releasing the work from
the control station,

(d) a work carrier for collecting the re-
leased work, transporting it through a pro-
cessing zone, releasing the processed work
and returning to the control station, and

(e) drive means for said work carrier,
characterised in that the drive means is
capable of driving the work carrier by posi-
tive engagement therewith and by friction
therewith and in that means are provided
to select the appropriate drive mechanism at
relevant locations in said apparatus.

2. Apparatus as claimed in claim 1,
wherein the drive means comprises a base,
a shaft rotably mounted on said base, means
for rotating the shaft, a first wheel attached
to said shaft and having a friction drive
periphery surface, a second wheel attached
to said shaft having a positive drive peri-
pheral surface and wherein the work car-
rier is coaxially arranged relative to said
shaft and includes a friction follower extend-
ing to the first wheel and a locking mem-
ber extending for selective positive engage-
ment with the second wheel.

3. Apparatus as claimed in claim 2,
wherein the work carrier is mounted on the
shaft.

4. Apparatus as claimed in any one of
clair_ns 1 to 3, wherein a plurality of work
carriers are provided.

5. Apparatus as claimed in any one of
claims 2 to 4, wherein the second wheel is
a ratchet wheel.

6. Apparatus as claimed in claim 5,
wherein the locking member is a paw!
pivotally mounted to said work carrier.

7. Apparatus as claimed in any one of
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claims 2 to 4, wherein the second wheel is
a gear wheel.

8. Apparatus as claimed in claim 7,
wherein the locking member is a dog
mounted to said work carrier.

9. Apparatus as claimed in any one of
claims 1 to 8, wherein the drive means is
arranged positively to transport the work
carrier through the processing zone.

10. Apparatus as claimed in any one of
claims 1 to 9, wherein the work carrier
returns to the work station under a fric-
tion drive alone.

11. Apparatus as claimed in any one of
claims 2 to 10, which comprises a selective
engagement mechanism attached to said
base and extending to said locking member
to prevent engagement of said locking mem-
ber with said second wheel at predetermined
locations of said work carrier relative to
said base.

12. Apparatus as claimed in claim 11,
wherein the selective engagement mechan-
ism is a cam and the locking member in-
cludes a cam follower in association there-
with.

13. Apparatus as claimed in claim 12,
wherein the cam is provided with an inclined
surface after the processing zone and be-
fore the work station so as to disengage the
locking member of the work carrier from
the second wheel.

14. Apparatus as claimed in any one of
claims 1 to 13, wherein means are provided
at the work station so that the work carrier
can be held at the station until it is loaded
and can then be positively driven away
from the station.

15. Apparatus as claimed in any one of
claims 2 to 14, which comprises a stop re-
tractably extending from said base, said
stop extending to block movement of the
work carrier and being selectively retract-
able to allow movement.

16. Apparatus as claimed in claim 15,
wherein a further selective engagement
mechanism is provided to hold the locking
member from the second wheel, said further
selective engagement mechanism including
a cam retractably mounted relative to said
base, the cam being retractable with the
stop to allow engagement of the locking
member with the second wheel.

17. Apparatus as claimed in claim 16,
wherein the stop and the further selective
engagement mechanism are provided at the
work station.

18. Apparatus as claimed in any one of
claims 1 to 17, wherein the work carrier
includes jaws articulated to receive and
retain the work, a spring for holding the
jaws in either the open or closed position
and a dog pivotally mounted on the work
carrier for holding the jaws in the other
position.

19. Apparatus as claimed in claim 18,
wherein the base is provided with means
adapted to rotate the dog to open or close
the jaws at predetermined locations rela-
tive to said base.

20. Apparatus as claimed in any one of
claims 1 to 19, wherein the processing zone
comprises a conditioned atmosphere device
including

(a) a process path for the work to be
processed;

(b) a manifold having a first inlet and
a first passageway extending to said first
inlet, a first outlet and a second passageway
extending to said first outlet, the first inlet
and first outlet opening to the product path
and being spaced apart along said path;

(c) a baffle defining one side of the pro-
duct path opposite the manifold, said baffle
being spaced away from the manifold, the
first inlet exhausting outwardly towards the
baffle across the product path and upwardly
towards the first outlet;

(d) a conditioned atmosphere source ex-
tending to the first passageway; and

(¢) vacuum means associated with the
second passageway having a flow rate cap-
acity greater than that of the conditioned
atmosphere source.

21. Apparatus as claimed in claim 20,
wherein the first passageway is positioned
within the second passageway.

22. Apparatus as claimed in claim 20
or claim 21, wherein a heater is provided
inside the first passageway.

23. Apparatus as claimed in any one
of claims 20 to 22, including means for pro-
viding atmosphere under pressure to the
first passageway.

24. Apparatus as claimed in any one of
claims 20 to 23, wherein the vacuum means
includes an exhaust fan.

25. Apparatus as claimed in any one of
claims 20 to 24, wherein the baffle has a
concave surface directed towards the first
inlet and the first outlet.

26. Apparatus as claimed in any one of
claims 20 to 25, wherein the first outlet is
located ahead of the first outlet and includes
vanes for directing conditioned atmosphere
in multiple directions towards work passing
along the product path towards the baffle.

27. Apparatus as claimed in any one of
claims 1 to 26, wherein the work station
comprises a first and second member, said
second member including a stop to hold
the work in the station and being pivotally
mounted for selective separation from the
first member to release the work from the
work station.

28. Apparatus as claimed in any one of
claims 1 to 27, wherein the means for de-
livering work to the work station includes
a work feed path extending to said station
and means for advancing work along said
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path to the work station.

29. Apparatus as claimed in claim 28,
wherein the means for advancing work is
activatable by a pressure switch.

5 30. Apparatus as claimed in claim 28 or
claim 29, wherein the means for advancing
work includes a tape on which work is
adhered, a capstan across which the tape
passes and a motor driving said capstan.

10 31. Apparatus as claimed in any one of
claims 27 to 30, wherein the work station is
provided with detection means for sensing
an interrupted path extending from said
first member to said second member across

15 the work station so that work positioned in
the station will interrupt the path.

32. Apparatus as claimed in claim 30
or claim 31, wherein the detection means
is associated with the means for advancing

the work. 20

33. Apparatus as claimed in claim 31 or
claim 32, wherein the detection means in-
cludes a nozzle, a source of pressurized air,
an orifice and a pressure activated switch.

34. Apparatus as claimed in claim 32, 25
wherein the nozzle is in the first or second
member and the orifice is in the other mem-
ber.

35. Apparatus as claimed in claim 1,
substantially as described herein with ref- 30
erence to, and as illustrated in the accom-
panying drawings.

ABEL & IMRAY
Chartered Patent Agents,
Northumberland House,
303-306 High Holborn,

London WCIV 7LH.

Printed for Her Majesty’s Stationery Office by The Tweeddale Press Ltd, Berwick-upon-Tweed, 1981.
Published at the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which copies
may be obtained.



COMPLETE SPECIFICATION

This drawing is a reproduction of

1587626
9 SHEETS

the Original on a reduced scale

Sheet 1

222

1]
1ll|||~l|||||l_

PO SUIPER SN,

1]

b

\
1

H
s

o

J DU ——

wl 760

o 22




COMPLETE SPECIFICATION

This drawing is a reproduction of

1587626
9 SHEETS

the Original on a reduced scale

Sheat 2

e e e ——

|




1587626 COMPLETE SPECIFICATION

This drawing is a reproduction of
9 SHEETS the Original on a reduced scale

Sheet 3

——/22
— /50
——/52

2t Nors mm

16

A,

—— ST ] 5 N | el L E i _ *___ -
V) i r 2
14 : - ?/2
N7 )
~/86

v 7

7

5

N
N

Fi6 3,



COMPLETE SPECIFICATION

This drawing is a reproduction of

the Original on a reduced scale

1587626
9 SHEETS

Sheet 4




1587626

COMPLETE SPECIFICATION

This drawing is a reproduction of
the Original on a reduced scale

Sheet 5

8 SHEETS




1587626 COM.PLETE SPECIFICATION

This drawing is a reproduction of
9 SHEETS the Original on a reduced scale

Sheet 6

= 166

F16. 6.



1587626 COMPLETE SPECIFICATION

This drawing Is a reproduction of
9 SHEETS the Original on a reduced scale

Sheet 7




1587626 COMPLETE SPECIFICATION

This drawing is a reproduction of
9 SHEETS the Original on a reduced scale

Sheet 8

=
\\—\3\\“
uv




1587626 COMPLETE SPECIFICATION

This drawing is a reproduction of
9 SHEETS the Original on a reduced scale

Sheet 9

‘ \ / 10
N, ’\ r_}\~
A o V\>\
/34 > ; N '/' "\\
132 \\X\ P RN
/6?/, R ', l N F\ (»\3
150 j : 152 160 \\ \\
122 N
"' 51
1304
| /126
R 14

2z “ysg %6



