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(71) I, ABRAM NATHANIEL
SPANEL, a citizen of the United States of
America, of 344 Stockton Street, Princeton,
New Jersey 08540, United States of
America, do hereby declare the invention,
for which I pray that a patent may be granted
to me, and the method by which it is to be

rformed, to be particularly described in
and by the following statement:-

This invention relates to a means to drive
a work element against a work object and
additionally provides the capability of selec-
tively engaging individual work elements
from a plurality of available elements so that
complex operations necessitating precise
movement and timing functions may be
carried out. The subject invention has utility
in many fields with textile manufacturing
processes being one of these fields. For
example, yarn can be accurately metered
and fed from the yarn source to a process
station by utilizing the teachings of the
subject invention with the work elements
serving as plungers which positively engage
the yarn and displace it as desired for the
feeding and metering operation.

Additionally, the work element or driven
member may be a yarn implanting needle, a
severing means or any of a variety of driven
members utilized in textile operations. It is
to be noted that textile use is but one
example and fields of use are actually quite
limitless in view of the physical characteris-
tics of the driving member, i.e., the band-
like member. In particular, the lightweight
of the band-like member and small area
necessary for its containment make it adapt-
able to many complex systems.

In many types of machinery, tremendous
forces are necessary to drive work elements
such as for example, needles of a tufting
machine. Conventionally, needles, in excess
of a thousand in some systems, are driven by
driving means usually comprising cam or
eccentric shaft driven elements which are

massive in size and weight. It becomes
prohibitive to develop driving forces for
individual needle units by conventional
mean since linkage and the driving means in
general cannot be confined to a small
enough space to make such machines feasi-
ble. However, many advantages are present
when individual needle selection is enabled
as for example, needles may be positioned
in series formation so that different needles
within each series are supplied with diffe-
rent colored yarns. Thus, for patterning or
reproducing designs in colored yarns, one of
the series of needles may be selected at a
time to tuft a desired color. To develop such
a system, however, the selection and driving
means must be relatively small and light-
weight so as to be confinable to a restrictive
area. Conventional equipment, with its
mass, is unsuitable.

The present invention is concerned with a
driving system whereby oscillatory motion
can be selectively converted to reciprocating
motion as enabled by the selection of
individual intermediate members which
serve as driving members for driven work
elements.

According to the invention there is pro-
vided an apparatus for converting oscilla-
tory motion to reciprocating motion includ-
ing an oscillatory member, structure adja-
cent to said oscillatory member forming a
peripheral guiding means around at least a

portion of said oscillatory member, a struc- -

ture forming an extension of said guiding
means, a band-like member engageable
with said oscillatory member and extend-
able within said guiding means, selection
means to control the engagement of said
band-like member by said oscillatory mem-
ber, and means for causing said band-like
member to become engaged with said oscil-
latory member.

Preferably, a plurality of band-like mem-
bers are provided, each comprising a thin
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flexible (when unrestrained) but not perma-
nently deformable, bank-like ribbon mem-
ber, preferably constructed of steel. Each of
these band-like members is engageable by
an oscillatory shaft. The band-like member
extends tangentially from the shaft and must
be restrained in track-like structure so that
once leaving the shaft, the path of the band
is kept straight. At an end removed from
said shaft, the band is secured to a work
element which becomes reciprocable upon
operation of the apparatus and will carry out
any number of desired functions. While the
work element may be used to impact against
a work object, uses are not necessarily
limited to this type of function since the
work element may be a knife or other
element used for severing a work piece.

The band-like member is driven or guided
into engagement with a shaft or oscillatory
member and accordingly, the band termin-
ates at its one end in a latching means which
is to be driven into engagement with the
oscillatory member by solenoid means. A
small electric solenoid is sufficient since very
little force is necessary for the selection
process, i.e. causing the band-like member
to latch with receiving structure of the
oscillatory shaft.

Control signals for selective operation of
the solenoids may be provided by any of
various known read-out devices suited to
convert information, such as pattern infor-
mation as recorded on tapes, cards, drums
or other medium, into electrical signals.
These are supplied in synchronism with
operation of the machine.

A plunger connected to the solenoid may
be utilized to effect the latching function
and once the solenoid has been actuated the
band-like member and its work element
may continue to reciprocate until the sole-
noid is de-energized.

Additionally, the band-like member may
have further latching means so that upon
appropriate operation of the solenoid
means, the band-like member and its
accompanying work element can be posi-
tioned in a second stationary position in
addition to the original rest on first station-
ary position. Accordingly, the work element
is stationary prior to band engagement by
the oscillatory shaft and may come to a
second stationary position when the band is
driven a predetermined distance, it being
recognized that the work element can per-
form functions as it travels from its first to
second stationary position.

Preferred features of the invention will
now be described with reference to the
accompanying drawings, given by way of
example, wherein:-

Figure 1 is an isometric view of the subject
band driving apparatus being utilized to
meter and feed yarn for textile use;

Figure 1A is a cross sectional side view of
the oscillatory shaft of Figure 1;

Figure 2 is an isometric cutaway view
showing the oscillatory member and band
actuation structure; .

Figure 3 is a cross sectional plan view of the
mechanism of Figure 2 with the solenoid in
an off position;

Figure 4 is a cross sectional plan view of
the mechanism of Figure 2 with the solenoid
in its on position;

Figure 5 is a plan view showing in cross
section an oscillatory member along with
band actuation structure which enables a
work element to be positioned in first and
second stationary positions. The band and
mechanism is shown in the first stationary
position;

Figure 6 is similar to Figure 5 with the
band shown in its second stationary posi-
tion; :

Figure 0A is a cross sectional view taken
through a portion of oscillating shaft 13
along the lines 6A-6A in Figure 6;

Figure 7 is an isometric view of the band
of Figure 5;

Figure 8 is an isometric view of an
oscillatory shaft as used in Figure 5;

Figure 9 is an alternative embodiment of
the actuation and latching means for a band;
and

Figure 10 shows a further modification of
band actuation and latching means.

With reference to Figure 1, an isometric
view of an embodiment of the subject
invention is disclosed. In this particular
embodiment yarn metering and feeding
functions such as used in textile machinery
are shown, although it is to be understood
that many different operations not related
to textiles may be performed. The work
area and the driving apparatus are located,
within housing 10. A shaft 14 which is
oscillatory in nature is partially shown posi-
tioned within the cavity formed by cavity
wall 15. Band-like member 28 is shown
extending from the area of shaft 14 to a
work area below where it terminates in
plunger member 30. A strand of yarn S is
shown extending through yarn passageway
38 and being engaged by plunger 30.

It will be appreciated that the shaft 14
runs widthwise across the machine and
many band-like members 28 are engageable
by a single shaft 14. Each of the members 28
extend circumferentially around shaft 14
through openings as defined by wall struc-
ture 17. The sides of the band-like members
28 are restrained in groove-like tracks 89
which extend to cavity wall 15 to enable the
band-like members 28 to be restrained as
they tangentially extend from the shaft 14, It
will be appreciated that the tracks 89 are on
each side of wall structure 17 accordingly,
band-like member 28 is restrained on each

70

75

80

85

90

95

100

105

110

115

120

125

130



1 559 751

10

15

20

30

35

40

45

50

55

65

of its sides.

The band-like member 28 is a flexible
member preferably constructed of stainless
steel on the order of .01 of an inch which is
not permanently deformable. It must be
flexible to adopt to the circular configura-
tion it receives as it partially wraps around
shaft 14, however, it must also be able to
withstand compressive forces brought about
as it is thrust downwardly once engaged by
oscillatory shaft 14.

A motor 58 for driving shaft 14 is shown
with transmission 60 which may be a train of
gears or related mechanism affording power
to power transmission means 62 schematic-
ally shown. Cam member 63 provides trans-
mission to shaft 14.

It will be noted that plunger 30 extends
into a work area as defined by cavity 88.
Within the cavity walls, the groove-like
tracks 89 extend to maintain the band 28
firmly in a linear path to enable the oscilla-
tory motion of shaft 14 to be converted to
reciprocable motion as plunger 30 recipro-
cates as driven by band member 28.

A selection actuation means, maybe a
solenoid 92, receives control signals for
selective actuation of band members 28 and
their respective plungers 30. For example,
work elements or plungers 30 may control
feeding and metering of different colored
yarns which are fed to a single needle station
on a tufting machine. By selectively actuat-
ing one of five or so or any number of
plungers with their respective colored yarns,
a selected color yarn strand may be fed and
metered to a tufting machine. Pattern infor-
mation such as recorded on tape, drums or
other medium is converted into electrical or
other type signals as shown by clock pules
which are then transmitted to the solenoid
selection actuation means 92. Intermediate
structure 93 leads to actuation pin 100
which, in the off position, is biased away
from shaft 14 by spring 102.

With reference to Figure 1, the oscillatory
shaft 14 is shown in cross section with
band-like member 38 terminating with
latching mechanism schematically shown as
21 which is accommodated by groove struc-
ture of shaft 14 which will be described in
detail when Figures 2-4 are discussed. It will
be noted, however, that grooves 18, 116 and
118 of different depths are ground or other-
wise formed into shaft 14.

With reference to Figures 2-4, a view is
shown of a mechanism which causes the
engagement of a band-like member 24
(which may be substantially like band-like
member 28 of Figure 1) with oscillating
drive shaft or tube 12 (which may be
subtantially like shaft 14 of Figure 1). The
band-like member or ribbon 24 is contained
in channel 18 of oscillating shaft or tube 12,
and while it may slide, it has no room to

bend when subjected to compression forces.
The band or ribbon 24 may extend around
shaft 12 for approximately 180° (see Figure

1A) and then through a stationary channel

or track-like groove such as 89 of Figure 1 to
a work element such as plunger 30 of Figure
1. The band or ribbon 24 thus extends from
the work element 30 around the shaft 12 to
where it terminates in a shoe 114. As can be
seen from the partial view in Figure 2, shaft
12 closely fits within cavity 15 (Figure 1)
formed in housing 10 and groove 18 which
carries band 24 is actually the shallowest of
three grooves or notches in shaft 12. Shoe
114 is positioned within intermediate groove
116 which extends partially around the
shaft. A third deeper notch or groove 118
has a purpose which will be described
subsequently.

The shoe 114 may be welded, soldered or
otherwise attached to band or ribbon 24. A
drive spring 120 is welded or soldered or
otherwise attached to the base of shoe 114
and extends along part of the distance of
shoe 114. It will be noted that the ribbon or
band 24 has a portion of its center cut out to
give a lanced out tab 122. This lanced out
tab structure 122 is similar to the structure
132 of band 26 as shown in Figure 7. The
shoe 114 has a cavity 124 in which is
contained a compressible pin 126 which
bears against drive spring 120 and which
extends through the lanced out portion of
band or ribbon 24. A stop member 128 is
rigidly secured to and embedded within
housing structure 10. The left tip of actua-
tion pin 100 is shown in its non-energized
position in Figures 2 and 3. When plunger or
actuation pin 100 is as shown in Figures 2
and 3, the ribbon or band-like member 24 is
held out of action due to the interference of
lanced tab 122 with surface 130 of housing
10. The band or ribbon 24 is prevented from
being in a clockwise direction by stop
member 128 as can be seen in Figures 2 and
3.

When a particular work element 30 (Fi-
gure 1) is to be selected and hence the band
or ribbon 24 of that unit is to be actuated,
the plunger or actuation pin 100 is advanced
thus unlatching spring 122 from surface 130.
As spring 122 is unlatched, it applies press-
ure to the compressible pin 126 which in
turn depresses the drive spring 120. As can
be seen best in Figure 3, the drive spring 120
is attached to only one end of shoe 114 and
thus can be driven outwardly from the shoe
by compressible pin 126 if permitted by the
notch structure of shaft 12. As the shaft
oscillates, it will reach the position as shown
in Figure 3 at which time the compressible
pin 126 will force the lower end of drive
spring 120 into engagement with notch 118.
As the shaft 12 reverses, drive spring 120
will be driven in the counterclockwise direc-
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tion thus driving band member 24. As the
band or ribbon 24 advances, the lanced out
portion or tab 122 of the rbbon or band 24
becomes trapped within groove 18 formed
between the shaft 12 and the stationary
housing 10 (as seen in Figure 4), with the
drive spring 120 being held in its drive
position. Thus, as can be seen in Figure 4,
the band or ribbon 24 is driven as far as the
oscillatory motion of the shaft 12 carries it
since the drive spring 120 is engaged in the
driving notch or deepest notch 118. As this
counterclockwise motion of band 24 occurs,
it will be appreciated that the work element
will be driven downwardly within pocket or
plunger channel 86 to perform a yarn
feeding function. It is to be noted that while
in Figure 1 the band drives in a clockwise
direction, in Figures 2-4, the band is shown
as being driven in a counterclockwise direc-
tion.

As the shaft 12 oscillates in a clockwise
direction, surface 155 of shaft 12 engages
surface 157 of shoe 114 whereby band 24
will be returned to its unactuated position
and if actuation pin 100 has been deacti-
vated by the solenoid means, then the
lanced out tab 122 will be permitted to
return to its position where it abuts against
surface 130, and compressible pin 126 will
be permitted to release its pressure against
drive spring 120 which will return to its
non-driving position in juxtaposition against
shoe 114 and out of engagement with notch
118. Thus, as the shaft 12 oscillates in a
counterclockwise direction, the next time
the band 24 will remain in its stationary
non-actuated position. On the other hand, if
the same work element 30 is to be used for a
second time in succession, the solenoid
continues to be actuated and the actuation
pin or plunger 100 remains in the position as
shown in Figure 4 thus causing the band 24
to be driven by oscillating shaft 12 for a
second cycle and succeeding cycles if de-
sired.

With reference to Figures 5 and 6, an
alternative embodiment of the selection and
driving mechanism is shown. The mechan-
ism of Figures 5 and 6 differs from that
described in Figures 2-4 in the following
manner. In the case of the mechanism of
Figures 5 and 6, the band-like member
drives plunger 30 (not shown - see Figure 7)
to its down position in plunger channel or
pocket 88 and latches holding the plunger 30
(see Figure 7) in this position as contrasted
to the mechanism of Figures 2-4 wherein the
work element will always be raised as the
shaft oscillates and will never be left in the
down position. Accordingly, the band 26 in
Figures 5 and 6, must be selected to push
plunger 30 down and deactuated to pull the
plunger 30 back to its raised deactuated
position.

Figure 5 is a schematic of the mechanism
as shown when the solenoid is non-actuated
so that the actuation pin 100 of Figure 1 is in
its leftward position and out of engagement
with the engaging mechanism. Band-like
member 26 has a lanced out tab portion 132,
the structure of which can best be appreci-
ated from viewing the isometric view of
Figure 7. The band 26 is shown terminating
with a second lanced out portion 134 which
is engageable with a latching pawl spring 136
that is connected to portion 137 of shaft 13
by welding, soldering or other means of
attachment. A stop abutment 138 protrudes
inwardly from housing 10 to prevent the
band 26 from continuing in a counterclock-
gvise direction further than shown in Figure

With further reference to Figure 5, a shoe
140 is welded or otherwise secured to band
26 and has a cavity in which is positioned a
compressible pin 142 similar to that de-
scribed with reference to Figures 2 through
4. A drive spring 144 is soldered or welded
or otherwise secured at one end of shoe 140
and functions in a manner similar to drive
spiing 120 discussed with respect to Figures

With further reference to Figure 5, the
mechanism is shown in a position where
plunger 30 is in a raised position. With no
interference from the tip of actuation pin
100, lanced out tab 132 of band 26 has been
allowed to spring out into a cavity where it
abuts against surface 146 of wall 10. With
tab 132 in this position, band 26 is trapped
between surface 146 in the one direction and
stop 138 in the other direction. As shown,
pin 142 does not bear against drive spring
144 and the drive spring 144 is therefore
permitted to remain in abutment through-
out its length against shoe 140.

The oscillatory shaft 13 is shown having a
step 148 which oscillates in a counterclock-
wise direction to a point below drive spring
144.

In the position of Figure 5, the solenoid
92 is off and actuation pin 100 is to the left.
When the solenoid 92 is turned on, actua-
tion pin 100 pushes tab 132 and compressi-
ble pin 142 to apply pressure to drive spring
144. The drive spring 144 thus extends
inwardly toward shaft 13 as permitted by the
surface configuration of shaft 13. When the
shaft 13 oscillates to its position as shown in
Figure 5, the drive spring will snap inwardly
to a position which interferes with step 148
and as shaft 13 reverses to oscillate in a
clockwise direction, band 26 will be driven
to the opposite reversal position of shaft 13
as shown in Figure 6. At this position,
actuation pin 100 drops into a slot 150 in
band 26 and pushes pawl spring 136 so that
its latch cannot engage lanced tab 134 of slot
150. Slot 150 can best be seen in Figure 7.
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Thus, even though shaft 13 will reverse and
oscillate in a counterclockwise direction,
band 26 will be held in its forward position
with the plunger or work element in a down
position so long as a solenoid 92 is turned on
and actuation pin 100 is in the position
shown in Figure 6. When solenoid 92 is
turned off, actuation pin 100 shifts to the left
(from its position in Figure 6) and thus
vacates slot 150. Now when latching pawl
spring 136 comes to the position shown in
Figure 6, as shaft 13 oscillates in a counterc-
lockwise direction, the latching pawl spring
136 will engage the lanced tab 134 of slot 150
and cause the shaft 13 to drive band 26 to
the position shown in Figure 5.

With reference to Figure 6A, a cross
section top view of a portion of shaft 13 is
shown with one station (middle) and two
partial stations being shown. Each of the
stations are separated by the outermost
portions 151 (as measured from the center
longitudinal axis) of the shaft 13. Immedi-
ately adjoining these separator portions 151
are shoulders 153 which have been grooved
out to support band-like members 26.

With reference to Figure 8, the shaft 13 of
Figures 5 and 6 is shown together with
ratchet-pawl spring 136 which will of course
be connected to portion 137. As can be
seen, shaft 13 is provided with a series of
ribbon or band receiving areas extending
lengthwise as separated by shaft portions
151. Any number of different bands may be
engageable by the same shaft and as seen in
Figure 6A, they will be supported by ledges
or shoulders 153.

Figure 9 discloses an alternate embodi-
ment to the band engaging and latching
mechanism of the preceding figures. A
housing 200 is shown with shaft 202 posi-
tioned within a mating recess area. It is to be
understood that the housing extends around
the shaft as well as into the work object area
where a groove or track on the order of
track 89 of Figure 1 is present to confine the
band-like member or ribbon 204 extending
from the shaft 202. Band or ribbon member
204 is positioned so that in its deactuation
position it is secured by element 206 which is
shown engaging band 204 within band slot
208. It is to be understood that the band 204
extends approximately 180° around the shaft
202 and into a stationary linear track such as
previously discussed.

Band 204 terminates in a hooked portion
210 which is shown abutting against surface
wall 212 of housing 200 which serves as a
stop for clockwise movement of the band.
An actuation pin 214 of a solenoid (not
shown) serves to engage hook portion 210 of
band 204 when the solenoid is energized or
deenergized depending upon the design of
the apparatus. Shaft 202 is shown having a
recess 216 which, during its operating cycle,

will oscillate to the position shown. Upon
energization of the solenoid, actuation pin
214 will drive hooked portion 210 of band
204 against the shaft surface and when the
slot 216 is directly below the hook end 210,
the band 204 will be engaged and since the
band slot 208 will be clear element 206, the
band will be driven counterclockwise upon
counterclockwise rotation of the shaft. The
band 204 will continue to be driven by
oscillating shaft 202 so long as the actuation
pin 214 is down in its energized position.

Upon the de-energization of the solenoid,
actuation pin 214 will raise and on the next
cycle as shaft 202 rotates in a clockwise
direction, the hooked portion 120 of band
204 will raise as permitted by actuation pin
214 with the tip abutting surface wall 212
and the band slot 208 engaging element 206.
On the next revolution, the shaft will
oscillate without band member 204 which
will be the condition until the solenoid is
energized once again.

With reference to Figure 10, another
alternative embodiment of the latching and
engaging mechanism is shown. The housing
200, actuation pin 214 and latching element
206 are shown to be essentially the same as
those elements described in Figure 9. The
band 218 is split and has bifurcated ends
220. The center portion of the band has a
hooked terminus 222 similar to that dis-
closed in Figure 9. A slot 224 is formed to
receive the latching element 206. A shoe 226
is welded or soldered or otherwise secured
to the side portions 220 of band 218. Shaft
228 is either spaced from housing 200 to
provide a notch or groove 230 to be used to
receive band 218 in those areas where the
band extends or the shaft 228 is notched to
provide the band space 230. A deeper notch
232 extends part way around the periphery
of the shaft and a latching notch 234 is also
part of the shaft 228 structure.

Upon actuation of pin 214, the hooked
portion 222 of band 218 will be driven
downward and when the shaft 228 rotates to
the position of Figure 10, hooked portion
222 will be engaged in notch or slot 234 of
shaft 228. The hooked portion 222 will be
pushed down clear of latching element 206
and as shaft 228 rotates counterclockwise,
the band 218 will be driven or pulled as the
tip of portion 222 is engaged within slot 234,
As the shaft oscillates in a clockwise direc-
tion, surface 236 drives shoe 226 and the
band 218 will be returned. As long as
actuation pin 214 is depressed, the band 218
will continue to oscillate with the shaft.
Upon release of actuation pin 214, the
hooking pin 222 will be disengaged and the
shaft 228 will oscillate without band 218
being engaged.

It should be noted that with respect to the
construction of the band-like member and
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the oscillating shaft, the smaller the shaft is,
the thinper the band must be. Since the
band should not take permanent deforma-
tion, Hook’s Law of Stress should not be
surpassed. While hardened stainless steel is
preferred for the band-like member, plastics
bands and other metal bands can be used as
well, so long as they do not take permanent
deformation. As an example, it has been
found that stainless steel bands on the order
of 1/100 of an inch in thickness are accept-
able for the operations discussed herein
using a five inch drive shaft.

WHAT I CLAIM IS:-

1. An apparatus for converting oscilla-
tory motion to reciprocating motion includ-
ing an oscillatory member, structure adja-
cent to said oscillatory member forming a
peripheral guiding means around at least a
portion of said oscillatory member, struc-
ture forming an extension of said guiding
means, a band-like member engageable
with said oscillatory member and extend-
able within said guiding means, selection
means to control the engagement of said
band-like member by said oscillatory mem-
ber,-and means for causing said band-like
member to become engaged with said oscil-
latory member.

2. An apparatus according to claim 1
wherein one of said oscillatory or band-like
members has a notch and the other has a
protrusion, said apparatus further including
means of driving said protrusion into said
notch to cause said band-like member to be
engaged by said oscillatory member.

3. An apparatus according to claim 1 or
2 wherein a portion of said structure adja-
cent said oscillatory member has an abut-
ment, and said band-like member includes a
portion engageable with said abutment to
prevent movement of said band-like mem-
ber unless actuated.

4. An apparatus according to claim 3
including plunger means for driving said
engageable portion of said band-like mem-
ber free from said abutment and for driving
said band-like member into engagement
with said oscillatory member.

5. An apparatus according to any of -

claims 1 to 4 including a means to retain said
band-like member in an extended position
while said oscillatory member continues to
oscillate.

6. An apparatus according to claim 5
wherein said means to retain said band-like
member in its extended position includes a
slot-like means in said band-like member
engageable with external structure.

7. An apparatus according to claim 6
including a means to release said band-like
member.

8. An apparatus according to claim 7
wherein said means to release comprises a
pawl-like spring element secured to a por-

tion of said oscillatory member and engage-
able with said slot-like means. .

9. An apparatus according to any of
claims 1 to 8 wherein said band-like member
has a hooked portion and said oscillating
member has slot-like means for receiving
said hooked portion.

10. An apparatus according to claim 9
including a means to drive said hooked
portion of said band-like member into en-
gagement with said slot-like means of said
oscillatory member.

11. An apparatus according to claim 9
or 10 including a latching element and
wherein said bank-like member includes a
slot-like means for receiving said latching
element when said band-like member is in a
non-engaged position.

12. An apparatus according to any of
claims 1 to 11 wherein said means for
causing engagement comprises a solenoid
and a solenoid plunger element.

13.  An apparatus according to any of
claims 1 to 12 including a plurality of
band-like members and means of selectively
engaging at least one of said band-like
members with said oscillatory member.

14. An apparatus for converting oscilla-
tory motion to reciprocating motion sub-
stantially as herein described with reference
to Figures 1 to 8 of the accompanying
drawings or such Figures as modified to
include the features described with refer-
ence to Figure 9 or 10.

For the Applicant
CARPMAELS & RANSFORD,
Chartered Patent Agents,

43 Bloomsbury Square,
London, WC1A 2RA.

Printed for Her Majesty's Stationery Office,
by Croydon Printing Company Limited. Croydon, Surrey, 1980.
Published by The Patent Office, 25 Southampton Buildings,
London. WC2A 1AY, from which copies may be obtained.

70

75

85

95

100

105



COMPLETE SPECIFICATION

1559751

of

reproduction
reduced scale
Sheet 1

nal on a

This drawing is a
the Origi

4 SHEETS







1559751

COMPLETE SPECIFICATION

This drawing is a reproduction of

4 SHEETS '~ Original on a reduced scale
Sheet 3
a4 26 (10
140 13
146
100
132
148
15
136
153
10
6A
i]




1559751 COMPLETE SPECIFICATION

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

Sheet 4




