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* This invention relates to 1mprovements in bob-
bin magazines for weft replenishing looms and it
is the general object of the invention to provide
4 magazine so constructed ‘as to adapt it for
use with various sizes of bobbins.

Bobbins used in weft replenishing looms ordi-
narily have a -barrel with a butt on one end
around’ which' lie three steel rings which are held
by the spring jaws of the shuttle. The other end
of the bobbin is rounded to form a tip over which

the weft reeves during the weaving operation.

The yarn is wound on the barrel between the butt
and the tip and usually comprises & mass of yarn
the central portion of which is'more or less cylin--
drical but the end portions of which are tapered

toward the butt and the tip. - Bobbins used in weft:

replenishing looms have butts the diameters of
which ‘are ordinarily one or the other -of two

standard sizes, the so-called No. 3 and No. 5, the-

former being larger than the latter.
- In the usual multicolor weft replenishing mech—
anism the stacks of bobbins are held between end

members or plates each having guideways formed’

by walls on the plates. The inner plate near the
center of the loom has guideways for the bobbin
butts, while the outer plate has guideways for the
tips. It has been customary in the past to make
the butt guideways only slightly wider than:the
diameter of the butts of the bobbins to be used in
the magazine and this has necessitated the use of
different patterns for the different sizes of butts.
It is an important object of my present invention
to provide a magazine constructed in such man-
ner that the guideways for the butts can be varied
as to width to accommodate butts of different.
diameters.

The yarn diameter of bobbins may be equal to,
larger than or smaller than the buit diameter,
When the yarn diameter is.substantially equal to
the butt diameter the bobbins lie more or less hori-
zontal in the magazine with adjacent butts en-
gaging each other and with g substantial amount
of contact between the cylindrieal portions of the
yarn. When the yarn diameter is greater than
that of the butt the cylindrical portions of the
yarn masses engage each other but the bobbin
butts are out of contact with each other. In either
of these two conditions there is no appreciable
difficulty experienced except that with the larger
varn diameters there is some vibration of the
Yobbins due 1o the fact that their butts are not in
contact.

‘When the yarn diameter is less than the butt
diameter, however, considerable difficulty is ex-
perienced ‘due to the fact that the bobbins do not
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« their guideways.

lie horizontal in the magazine. The upper bob-
bins-in & stack have their butt ends higher than
their tips and slant downwardly with the result
that the bobbins are not held very securely in
Another result of this condition
is the fact that there is very little contact be-
tween adjacent masses of yarn, the latter for the
most part contacting only at the end of the cylin-
drical part of the yarn near the bobbin tip. Be-
cause of this fact there results a considerable
amount of rolling and vibration of the bobbing
which disturb the weft ends which extend to a
thread holder.

It is another object of my invention to provide
means usable under this last condition fo vary
the width of the butt guideways to permit a larger
amount of contact between the cylindrical por-
tions of the wound yarn. To accomplish this re-
sult I make the magazine in such a way that the

 butt guideways can be made wider than the diam-

eter of the bobbin butts to effect a staggering of
the butts in the guideway. . This staggering re-
sults in a shortening of the vertical distance be-

- tween centers of the butts and the guideways can
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be so adjusted that this shortened distance may
be equal substantially to the diameter of the
wound mass of weff.

It has been proposed heretofore to alter the
bobbin butt guideways for the purpose of prevent-
ing rotation of the bobbins as they await transter,
but to my knowledge it has not been previously
proposed to construct the magazine in such a way
that the bobbins will lie with the greater part of
the cylindrical part of their yarn masses in con-
tact when the yarn mass diameter is less than the
butt diameter. Guideways formed of inclined
walls do not accomplish this result because of the
uneven vertical distances between adjacent bob-
bins, this being particularly noticeable in the up-
per part of those guideways which are wider at
their tops than at their bottoms,

In--bobbin magazines of the type illustrated
herein a resiliently mounted bobbin support or
giveway is provided to support a bobbin in trans-
fer position. It is another object of my present
invention of construct the adjustable wall with a
lower part thereof curved toward the bobbin sup-
port and so constructed that the bobbins can
move freely from the adjustable wall to the sup-
port as they roll downwardly by gravity toward
transfer position. This result may be accom-
plished by having the wall and support formed
with overlapping parts which extend in the di-
rection of travel of the bobbin butt.

Bobbin magazines of multicolor looms have cus-




2

tomarily been made with outer plates the lower
ends of which have been formed with a slot
through which the weft end of the transferred
bobbin passes. This weft end necessarily has some
contact with the yielding supports on which the
bobbin tips rest, and there is resultant abrasion or
breakage. It is another object of my present in-
vention to make the outer plate of the magazine
solid across its lower end and lead the weft ends
from the bobbin stacks outwardly around appro-
priate guides so that these weft ends are not re-
- quired to engage the yielding bobbin support,

It is another object of my invention to con-
struct the top of the outer end member of the
magazine with a guide rail and flange for the
bobbin tips to facilitate insertion of the bobbins
in the magazine.

With these and other objects in view which
will appear as the description proceeds, my in-
vention resides in the combination and arrange-
ment: of parts hereinafter described and set forth.

+In the accompanying drawings, wherein a con-
venient embodiment of my invention is set forth,

Fig; 1 is a side elevation of a magazine as viewed
from the right end of the loom and having my
invention applied thereto,

Fig. 2 is a plan view of the structure shown in
Fig, 1, .. ..

. Fig. 3 is a front elevation of the magazme lock-
ing in the direction of arrow. 3, Fig. 1, and indi-
cating the manner of inserting a fresh bobbin
in one of the bobbin stacks,

Fig. 4 is a diagrammatic view showing the re-
lation of one of the adjustable walls with respect
to the bobbin butts when the diameters of the
latter are larger than the yarn diameters of the
bokbin, )

Fig. 5 is a vertical section on line 5—5 of Pig. 3
showing the adjustable walls and bobbin supports,
the bobbin butts being indicated by circles,

Fig, 6 is an enlarged plan view looking in the
direction of arrow 6, Fig, 5, showing a bobbin
support and the associated adjustable wall rela-
tively close to each other, )

 Fig. Y is a view similar to Fig. 6 but showing
the wall moved outwardly away from the bohbin
support,

_Fig, 8 is a vertical section on line 88 of Fig. 5,

Fxgs 9-and 10 are diagrammatic views showing

different  positions of the adjustable wall for &

dlﬁerent sizes of bobbin butts,

Fig. 11 is a diagrammatic view lookmg in the
direction of arrow I1, Fig, 6, and showing the
overlapping portions of the adjustable wall and
bobbin support, ‘

~Pig. 12 is a detail showing the adjustment of
the lower end of one of the adjustable walls, and

Fig. 13 is a horizontal section on line | 3—!3,
Fig. 12, .

I have illustrated my invention as apphed to
a weft replenishing mechanism having a two-
color rocking magazine of the type shown in my
prior. Patent Np. 2,128,974. A magazine of this
style is ordinarily mounted over the lay at one
end .of the loom in position to permit transfer
of the lowermost bobhin in one or the other
of .the bobbin stacks by a transferrer arm not
shown when the lay is on front center. Referring
more particularly to Figs. 1, 2 and 3, inner and
outer magazine end plates or members 10 and I,
respectively, are held together by tie rods 12.
The inner end plate 10 has provision as at 13
for pivotal mounting on a fixed support not
shown, and a stud, 14 affords means for connec-~
tion with rocking mechanism not shown but actu-
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ated to swing the magazine when necessary in
the operation of the loom.

The inner end member 18 is provided with a
substantially flat plate or web {5 cast integral
with right and left hand bobbin guide walls (6
and 1, respectively, see Figs. 1 and 5. These

* walls extend vertically and are immovable with
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respect to the magazine. The lower ends of these
walls may be enlarged as at 18 to provide suit-
able hubs for the tie rods 12, and the lower
surfaces 9 of the hubs assist in guiding the bob-
bins. The matter thus far described is of com-
mon construction and may be made and op-
erated in the usual manner.

The end plate member (0 is provided with
front and back bobbin guideways 25 and 26, re-
spectively, the outer sides of which with respect
to the center of the magazine are defined by
movable walls 2T and 28, respectively. These
walls are similar and wall 27 only will be de-
scribed in detail, The guideways are for the
purpose of holding stacks of reserve bobbins, as
indicated in Fig. 5.

It will be seen particularly in Fig, 1 that I
have provided wall 2T with upper and lower
feet or lugs 30 and 31, respectively, which are
slotted as at 82 to receive bolts 33 extending
through the slots and held as at 34 to the web
15, see Figs. 12 and 13. The slots 33 are prefer-
ably horizontal and permit the wall 27 to assume
a number of different positions at different dis-
tances from the adjacent fixed wall §7. The
bolts are also capable of holding the adjustable
wall 271 parallel to the wall 1T and this is the
arrangement which I prefer to employ, although
a slight obliquity of the wall is not detrimental.

Located at the bottom of each of the guideways
25 and 26 is a yieldable bobbin support, the front
and back bobbin supports being designated at
35 and 36, respectively. These supports are sub-
stantially alike, and I have particularly illustrated
the front support 35 in Figs. 5 and 8. This sup-
port has a hub 31 pivoted on an extension of
one of the rods 12 and has an upright arm 38

5 to which is attached a spring 39 extending for-

wardly to a pin &0 on web {5. The support
extends downwardly as at &i from its hub and
is formed with a lateral run 42 over which bob-
bins pass on their way to the transfer position,
A stop 43 limits movement of run 42 to the right,
Fig. 5. Appropriate front and back stops 43 and
44 limit movement of the lower ends of supports
35 and 36, respectively, ‘toward the center of the
magazine, and spring 39 permits movement of
the lower end of support 35 to the left at the
time of bobbin transfer. Support 36 has a stop
44 and a spring 39’ similar in function to.spring
39. Thus, as viewed in Fig. 5, when bobbin B is
moved downwardly into a shuttle not shown the
support 35 will move to the left, and in similar
manner bobbin B’ when being inserted into its
shuttle not shown will push the support 36 rear-
wardly or to the right. A jug 45 extending from
the web 15 separates the bobbing B and B’.

In order that the bobbins may travel uninter-
ruptedly along their guideways toward transfer
position no matter what the position of the walls
21 and 28 may be; I provide overlapping parts
on each support and adjacent adjustable wall,
This feature of the invention will be described
with particular reference to wall 27 and support
35. Projecting from run 42 toward wall 27 is an
extension 48 spaced from web 15 to define a
space for a second extension 49 on the lowest
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part of ‘the curved lower end 50 of wall 21, see
Figs. 5, 6 and 7.

Referring particularly to Fig. 6 it is assumed
that wall 27 is in one of ils nearer: positions with
respect to wall IT and there is therefore a con-
siderable amount of overlapping of extensions 48
and 49. The pairs of dot and:dash lines R’, R2
and R3 designate the paths traversed by the rings
R of the bobbin butts, and it will be noted from
Figs. 5 and 6 that as a bobbin moves along the
lower part of guideway 25 which extends laterally
and downwardly toward transfer position it rolls
along lower part 50 of wall 27 on to the support
35 and will have its rings in contact with both
extensions 48 and 49 as'it moves toward run 42.
A bobbin will therefore move properly to the
position occupied by bobbin B in Fig. 5 without
engaging an abrupt edge of support 35. In Fig. 7
it is assumed that wall 2T has been moved to its
extreme position away from wall 1T and fhere
is correspondingly less overlap of the extensions
48 and 49, but there will be sufficient overlap,
however, to avoid any abruptness in the move-
ment of the bobbin butt. In any setting of wall

27 there will be room for the support 35 to move

to the dotted line position of Figs. 6 and 7 when
transfer .oceurs. -

Fig. 11 further indicates the relation between
support 35 and the extension 49 of wall 27. In
this figure the parts in full lines are in the posi-
tion they occupy in Fig. 6, while the dotted line
position of extension 49 in Fig. 11 corresponds
to Fig. 7. As shown in full lines in Fig. 11 the
upper curved surface 55 of extension 48 on sup-
port 35 extends from a position above to a posi-
tion below the top surface 56 of extension 49,
and- a bobbin will pass smoothly from wall 27 to
run 42. When extension 49 is moved to the posi-
tion shown in dotted lines in Fig. 11, surfaces 56
and 55 will still provide a smooth guideway for
the bobbin. :

Thus it will be seen that the adJustable wall
27 and the corresponding support 35 are so re-
lated by reason of their overlapping parts as to

afford a smooth path of the movement of the -

bobbins toward transfer position. It is to be
understood that a similar relationship exists with
respect to the rear wall 28 and the bobbin sup-
port 36, but it is not thought necessary to explain
- the details of these latter parts since they are
similar to those shown and described in connec-
tion with Figs. 6, 7 and 11,

The reason for making the outer walls 27 and
28 adjustable with respect to their corresponding

fixed walls is to permit the use of bobbins of

different sizes with respect both to their butt
and yarn diameters. One condition requiring
adjustment of movable wall 27 is shown in Fig, 4
with respect to conditions: found in the front
guideway 25, and assumes that the yarn diameter
is less than the bobbin butt diameter. The bob-
bin is shown more particularly in Figs. 2 and 3
and has a butt 60 on which are located the pre-
viously described rings R.  Extending from the
butt is a barrel 61 wound with yarn Y and termi-
nating in a tip 62 received by a tip guideway 63
in the outer magazine end plate f{.

In Fig. 4 the circles DR and DB represent the
diameter of. the bobhin rings and butts, respec-
tively, ‘designated “Ring” and “Buit,” and the
circles DY represent the smaller diameter of the
yarn Y. on- the bobbins, designated . “Filling.”
The circles 62 represent the tips or small ends
of the bobbins in guideway §3, designated “Small
end.”

It is desirable to have as much contact 7
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between the yarn of adjacent bobbins as possible
in order to keep them from rolling and vibrating
to preserve desirable conditions in the magazine.
The column of-circles DY at the left of Fig. 4
indicates that the right ends of the cylindrical
part C of the yarn Y as seen in Fig. 3 are in con-
tact. -In order to insure this contact along the
length of the cylindrical part C of the yarn the
butts should be staggered so that the vertical
distance between the axes of adjacent bobbin
butts will be substantially the same as the diam-
eter of circles DY. This condition is shown in
Fig. 4 in which the horizontal lines 85 represent
the axes of the bobbins and it will be noted from
this figure that the axes are horizontal due to
the fact that wall 27 has been placed the proper
distance from wall 1T to effect the requisite de-
gree of staggering of the bobbin butts.

As already stated bobbin butts are of different
sizes, two sizes being shown in Figs. 9 and 10.
In these figures it is assumed that the yarn diam-
eter of the bobbin is greater than the butt diam-
eter. In Fig. 9 the circles BL shown in full lines
represent bobbin butts of the larger size, and the
dotted circles YL represent the yarn diameters.
In Fig. 10 the full line circles BS represent the
smaller butts and the dotted line circles YS rep-
resent the smaller yarn diameters. In both in-
stances the wall 27 will be adjusted relatively to
the wall IT to permit proper. downward move-
ment, of the bobbins. by gravity without allowing
undue ‘lateral vibration of the ‘bobbin butts.
Thus in Fig. 10 wall 27 is nearer wall {71 than is
the case in Fig. 9.° The relation between walls
IT and 271 and the bobbin butts shown in Figs.
9 and 10 would also be used if the yarn diameter
was equal to the butt diameter.

It is to be understood that the diagrammatic
arrangement shown in Pig, 4 illustrates how the
invention is used with respect to a bobbin of any
of the standard butt diameters, and it is also to
be understood that other deviations between the
yarn. and butt diameters than that indicated in
Tig. 4 can be used when a.proper adjustment of
wall 21 is made. -

Ancther feature of my 1nvent10n relates to the
outer end plate {I of the magazine, shown more
particularly in Figs: 1, 2 and 8. Heretofore it has

‘been customary to make the outer end of the

magazine of separate parts with a thread slot be-
tween them and requiring several of the tie rods
i2. 'As shown in Fig. 1, however; I have made
plate Il in a single piece having vertical side
walls 70, a solid top wall 712 and a solid bottom
wall 73. Because of this construction I find that
two of the tie rods 12 are sufficient. The plate
{1 when made as shown in Fig. 1 affords a large
space S through which the operator may place
his hands for manipulating the bobbins in the
guideways, particularly those at the bottom of
the magazine.

With the outer plate made in one piece with a
solid bottom,. however, it is necessary to make .
some provision for permitting the threads of the
bobbing in the stacks or guideways 25 and 26 to
pass under the magazine at the time of transfer
of their corresponding bobbins. This result I ac-
complish by the use of front and back guide wires
715 and 16 which direct the weft ends W from the
conical parts of their corresponding bobbins out-
wardly away from the center of their magazine
and then permit them to be led to a thread holder
not shown,

. According to. previous constructions the lower
part of the plate has had a slot therethrough to
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permit the weft ends to move downwardly when
their corresponding bobbins are transferred. By
using the guide wires 15 and 716, however, neces-
sity for this slot is obviated and the lower part of
the magazine can be made solid. Front and back
bobbin tip supports or giveways 18 and 18, re-
spectively, are provided for the bobbin tips and
springs 80 and 81 to hold the supports normally
in position to locate the bobbin tips in proper
position as they await transfer. The supports 18
and 19 are pivoted to bottom wall 13 at 82.
Another feature of the plate | is illustrated
more particularly in Fig. 1 where it is seen that
the top 712 is provided with a horizontal rail 85
and an upstanding guard flange 86.
located below the top of guard 86 and serves as a
guide for the tips of bobbins when they are placed
in the magazine. This relationship is shown
more particularly in Fig. 3 where the bobbin in

position T has its tip in engagement with the rail .

85 along which it is moved until the bobbin as-
sumes the position shown in Fig. 2 with its tip
in one of the guide slots 63, after which the bob-
bin is released and falls to the bottom of the

magazine to occupy the position shown in full .

lines in Fig. 3. The guard 86 prevents the bob-
bin tip from moving beyond the plate 86 and thus
prevents damage to the yarn when the bobbin is
being placed in the magazine.

From the foregoing it will be seen that-I have
provided simple means by which bobbin guide-
ways in the magazine can be made adjustable to
accommodate various conditions of bobbin butt
and yarn diameters. It will further be seen that
when the yarn diameter is less than the butt
diameter the adjustable wall can be moved to
afford a degree of staggering of the butts which
will permit the yarn part of the bobbins to have
substantial contact with each other. This rela-
tionship is achieved when the staggering causes
the vertical distance between adjacent butts to be
substantially the same as the yarn diameter. It
will also be seen, as indicated in Figs. 9 and 10,
that the movable wall can be adjusted to accom-
modate bobbin butts of different diameters. By
the use of the movable walls 27 and 28 I have
greatly simplified the manufacture of weft re-
plenishing mechanisms and provide one set of
parts which can be adjusted to accommodate a
variety of bobbin conditions. Again, the over-
lapping parts of the adjustable walls and the cor-
responding bobbin butt supports permits location
of the adjustable walls in several positions while
preserving a smooth guide for the bobbins. Fur-

thermore, the outside end plate {{ has the lower s

part thereof solid and the yarns from the two
stacks of bobbins are led around their respective
guide wires 15 and 78 to a thread holder. It is
also noted that rail 85 and guard flange 86 facili-
tate filling the magazine with fresh bobbins and
protect the yarn as the bobbin tips are moved
toward guide slots 63.

Having thus described my invention it will be
seen that changes and modifications may be made
therein by those skilled in the art without depart-
ing from the spirit and scope of the invention and
I do not wish to be limited to the details herein
disclosed, but what I claim is: )

1. In a weft replenishing mechanism operating
with a stack of bobbins the varn diameter of
which is less than the bobbin butt diameter, the
mechanism having a guide for the bobbin tlps a
guideway for the bobbin butts down which the
bobbins fall by gravity and comprising a wall in

The rail is

[

10

30

35

40

60

65

70

fixed position on said mechanism and a second 75
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wall, and means securing said second wall to said
mechanism substantially parallel to the first wall
and at such distance from the latter as to cause
the bobbin butts to be staggered in said guide-
way with the axial distance between adjacent
butts measured parallel to said wallg substantially
equal to the yarn diameter of said bobbins.

2. In a weft replenishing mechanism operating
with a stack of bobbins the yarn diameter of
which is less than the bobbin butt diameter, the
mechanism having a guide for the bobbin tips, &
plate forming part of said mechanism and adja-
cent to the bobbin butts, a wall integral with said
plate and foming one side of a guideway for the
bobbin butts, a second wall forming the other side
of said guideway, and meang securing said second
wall to said plate substantially parallel to the
first named wall and at a distance from the lat-
ter such as to cause the bobbin butts to be stag-
gered in said guideway with the axial distance
between adjacent bobbing measured in a direction
parallel to said walls substantially equal to the
bobbin yarn diameter.

3. In a weft replenishing mechanism operating
with a stack of bobbins the yarn diameter of
which is less than the bobbin butt diameter, the
mechanism having a guide for the bobhin tips, a
plate forming part of said mechanism and adja-
cent to the bobbin butts, a wall integral with said
plate and forming one side of a guideway for the
hobbin butts and extending from one side of said
plate, a second wall extending laterally from said
one side of said plate and forming the other side
of said guideway, Iugs on said second wall extend-
ing along said plate, and securing means passing
through said lugs and into said plate and hold-
ing said second wall on said plate substantially
parallel to the first named wall and at a distance
from the latter such as to cause the bobbin butts
to be staggered in said guideway with the axial
distance between adjacent bobbins measured ‘in
a direction parallel to said walls substantially
equal to the bobbin yarn diameter,

4. In a weft replenishing mechanism capable of
operating with stacks of bobbins having different
bobbin butt diameters, a plate forming part of
said mechanism, a wall integral with and extend-
ing laterally from one side of said plate and
forming one side of a bobbin butt guideway, a
second wail forming the other side of said guide-
way and having feet extending along said plate,
and means passing through said feet and into
said plate to hold said second wall on said mech-
anism parallel to the first wall and at different
distances therefrom to accommodate bobbin butts
of different diameters.

5. A bobbin butt guideway for a weft replenish-
ing mechanism having a plate, a wall integral
with said plate and extending laterally from one
side thereof and forming one side of the guide-
way, a second wall forming the other side of the
guideway and extending laterally from said one
side of said plate, feet on said second wall ex-
tending along said plate, and means extending
through said feet and into said plate and capable
of holding the second wall parallel to the first
wall and at different distances therefrom,

6. A bobbin butt guideway for a weft replenish-
ing mechanism, the upper part of the guideway
extending downwardly from the top of the mecha-
nism and the lower part of the guideway extend-
ing downwardly and laterally from the upper
part toward a bobbin transfer position, a wall in
fixed position on said mechanism and forming one
side of said guideway, a second wall forming the
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other side of the upper part of the guideway and

" @ portion of the other side of the lower part of -

said guideway, means capable of holding the sec-
ond wall on said mechanism with the upper part
of said second wall parallel to the.upper part of
the first wall and at different distances there-
from, and a bobbin butt support resiliently
mounted on said mechanism and extending from
said bobbin transfer position toward the lower
end of said second wall and so constructed as to
cooperate with the lower end of said second wall
and provide a smooth guide for the bobbins for
all positions of said second wall relatively to the
first wall. .

7. In g weft replenishing mechanism operating
with a stack of bobbins the yarn diameter of
which is less than the bobbin butt diameter, the
mechanism having a guide for the bobbin tips, a
guideway for the bobbin butts down which the
bobbins fall by gravity and including a wall in
fixed position on said mechanism, and a second
wall in fixed position on said mechanism and sub-
stantially parallel to the first wall and at such a
distafnce from the latter as to cause the bobbin
butts to be staggered in said guideway with the
axial distance between adjacent butts measured
parallel to said walls substantially equal to the
yarn diameter of said bobbins.

8. In a weft replenishing mechanism operating
with a stack of bobbins movable toward transfer
position along a guideway, a wall secured to the
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mechanism and forming one side of said guide-
ways, 8 second wall forming the other side of said
guideway and comprising two parts one of which
can be held at a plurality of distances from said
first mentioned wall to vary the width of the
guideway and the other part of which is held
to said mechanism and remains at a substan-
tially fixed distance from the first named wall,
and one of said parts having the end thereof
constructed to overlap the adjacent end of the
other part to provide a smooth guideway from
the bobbins for all positions of the first named
part of the second wall.

9. In a weft replenishing mechanism operating
with a stack of bobbins which move dgownwardly
toward transfer along the guideway, a wall fixed
to said mechanism and defining one side of said
guideway, a second wall forming the other side

‘of said guideway spaced from the first wall ahd

comprising upper and lower parts, means to hold
the upper part at a plurality of different distances
from the first wall to vary the width of the upper
part of the guideway, the lower part of said sec-
ond wall remaining at a substantially fixed dis-
tance from the first wall for all settings of said
upper part of the second wall, and the adjacent
ends of said upper and lower parts of said sec-
one wall overlapping for all positions of said
upper part to provide a smooth guideway for the
bobbins.
‘RICHARD G. TURNER.




