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MECHANISM FOR LOADING TUBULAR ELE-
MENTS ON BARS

Rebert C. Alexander, Upland, and Frederick Wil-
liam Werner, Media, Pa. assignors to Scott
Paper Company, Chester, Pa., a corporation of

Pennsylvania

Application January 27, 1939, Serial No. 253,234
7 Clzims. (Ol 214—8)

In the manufacture of roils of paper for toilst
purpocses, it is customary to wind the paper on
tubular cores composed usually of cardboard.
This winding operation is carried out in machines
developed for that purpose, wherein a plurality
of the cores are supported in end-to-end rela-
tion upon a winding bar which rotates in the
machine. After formation of the plurality of
rolls upon the bar, the latter is removed from the

machine to -be replaced by another bar carrying

a new set of the tubular cores, and the winding
cperation is repeated. .

Heretofore the practice has been to lcad the
tubular cores on the bar by hand. The princi-
pal object of the present invention is to facilitate
this operation by provision of a mechanical load-
ing means, this mechanism preferably being
mounted upon and, therefore, forming a part of
the winding machine. The loading mechanism,
however, may be formed as a unit for use apart
from the winding machine if desired.

In the attached drawings: :

Figure 1 is a view in perspective of & roll-wind-
ing machine equipped with a loading mechanism
made in accordance with our invention;

Fig. 2 is an enlarged front elevational view of

the lcading mechanism, which in the present in-
stance is formed as a unit for mounting upon the
winding machine;

Figs. 3 and 4 are end elevational views of the

unit from opposite ends of the latter respective-
Txre
*y’

Fig. 5 is a sectional view on the line 5—35,
Fig. 2; )

Fig. 6 is a sectional view on the line §—8,
Fig. 2;

Fig. 7 is a skeleton view showing certain de-

tails of the loading mechanism;
PFlig. 8 is a longitudinal sectional view of g wind-
ing bar made in accordance with the invention;
Pig. 9 is an end view of the winding bar as
viewed from the left in Fig. &;
Fig. 10 is a section on the line 18—18, Pig.
and

8:

Fig. 11 is a diagrammatic view illustrating an

electric control system forming a part- of the
mechanism as hereinafter set forth.

In PFig, 1, we have illustrated a winding ma-
chine of conventional type which consists essen-
tially of s base or frame {, means for supporting
a supply roll 2 of paper, a series of rotary slitters
3 to which the paper web drawn from the roll
2 is conducted and which divides the web longi-
tudinaliy into a plurality of strips 4 of required

10

15

20

25

40 upon a block 18a, and this block is-adjustably

&

§ of the character previously described for rota-
tion about its longitudinal axis. ‘The machine
also comprises mechanism within the housings
€ and 17 for actuating the slitters 3 and the wind-
ing bar 8. Means is provided, as indicated at-8,
for applying glue to the tubular cores supvorted
on the winding bar 5, or to the ends of the
paper strips 4, for adhesively securing said strips:
to the ccres at the start of the winding opera-
tion.

The loading mechanism forming the subject of
the present invention is, in the present instance,
mounted as a unit at the top of the winding
machine, and in Fig: 1, this unit is designated
generally by the reference numeral 8. The de-
tails of the mechanism are best shown in Figs.
2 to 7, inclusive. The unit consists of a. longi-
tudinal channel bar H, the opposite ends of which
are suitably secured to castings 12 and 13, re-
spectively, which form the pedestal supports for
the unit and which, with the channel { t, form the
supporting frame for the operating mechanism.

The- operating mechanism consists in part of
two endless belts {4 and {5 arransed one over
the other, as best illustrated in Pig. 7. The lower
belt {4 is supported at opposite ends of the unit-
upocn flanged -pulleys, 18 and i7 respectively, and:
is tensioned by idlers 8, 18 engaging the under.
run of the belt. The pulley 16 is journaled

secured to the casting {2 in a manner permitting
adjustment of the pulley {8, through the medium
of an adjusting screw 18b, with respect to the
pulley 1. - Screws 2 rigidly secure the block i5a
in adjusted position on the casting 12. The up-
per belt {5 is supported at one-end of the unit
upon & flanged pulley 19, and at the opposite end
upon a relatively large flanged pulley 24, and this
belt-in turn is tensioned by idlers 22 and 23.. . The.

40: idler 23, as shown in. Figs. 2 and 5, is journaled

45

uporn a block 24, which is slidably supported upon
a bracket 25 secured to the top of the channel if,
and adjustment of the wheel 23 longitudinally of
the bracket 25 and with respect to the wheel. 21
is obtained through the medium of an adjust-
ing screw 28, which is rotatably mounted in the
bracket 25 and passes through'a threaded lug
27 on the member 24, Bolis 28 are provided for
securing the member 24 in adjusted position to

59 the bracket 25, these bolts passing through a

longitudinal slot 29 in the bracket. The lower
run of the belt 13 extends parallel to the upper
run of the belt 14, and is spaced from the upper
,Tun of the latter conveyer to an extent corre-

width, and means for supporting a winding bar 56 sponding to or slightly less than the outside di-
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ameter of the cylindrical cores 31, see Figs. 5
and 7, upon which in the winding machine the
paper strips 4 are wound.

Supported on the frame of the unit and em-
bracing the lower outside quadrant of the pulley 5
wheel 21 is a guide segment 382, the lower end of
this guide lying in proximity to the adjoining end
of the upper run of the conveyer i4 at the point
where the two conveyers begin their parallel
run. The guide 32 and the opposed portion of 10
the flanged wheel 21 form a channel which is
in effect an extension of a tubular channel 33,
the latter channel extending upwardly from the
guide 32. The tube 33 is split longitudinally ab
its forward side, as indicated at 34, and has at 15
the top a funneled extension 35. From the
mouth of this funnel a second split tube 36 ex-
tends upwardly, and has at its upper end a sec-
tion 81 which forms a guide channel embracing
a segmental portion of a flanged pulley 38, see 20
Fig. 1. From the top of the pulley 38 a trough
39 extends transversely, and an endless belt 41
operates on the pulley 38 and extends in its up-
per run in the bottom of the trough 39. The
arrangement is such that the cylindrical cores 31 25
carried through the trough on the upper run of
the belt 41 pass into the upper end of the guide
section 31, and by the action of the belt 41 and
pulley 28, and by gravity, move downwardly
through the tube 35, and through the funnel 35 30
and the tube 33 to the guide 32, At this point,
the belt 15 operates upon the cores to carry them
downwardly through the guide 32 to the space
between the parallel runs of the belts 14 and I5.
The belts 14 and 15, which travel in the direc-
tions indicated by the arrows in Fig. 7, carry the
tubes longitudinally of the belts towards the
right-hand end of the unif, as viewed in the sev-
eral drawings.

Tt will be noted by reference to Figs. 3, 4 and
5, that the pulleys 16, 17, 13 and 21 upon which
the belts 14 and 15 operate are mounted in a
plane which is somewhat inclined to the per-
pendicular, and that the parallel runs of the
belts 14 and (5 occupy planes which are cor- 45
respondingly inclined to the horizontal. Means
is provided for supporting a winder bar 5 in
the space between these slightly inclined parallel
runs of the conveyers 14 and 15, as shown in
Figs. 2 and 7, so that as the tubular cores 31 50
advance between the conveyers {4 and {5 toward
the right-hand end of the unit as viewed in the
various drawings, the cores will be caused to
pass onto the said bar. The supporting means
for the bar between the belts 14 and 15 consists 55
in the present instance of a bracket arm 42,
which as shown in Fig. 4 is secured to the frame
of the unit at the right-hand end of the latter,
and beyond the pulleys T and 18 which support
the belts, said bracket extending in alignment 60
with the space between the parallel runs of the
belts and having at its outer end a socket recess
43 which receives one end of the winder bar 5
and supports that end of the bar in alignment
with and centrally between the parallel runs of 65
the belts. The other end of the bar 5 is sup-
ported, as shown in Fig. 5, upon & spool-shaped
roller 44 which is journaled in and between
angle brackets 45 and 46 secured to the channel 70
(1 and between which the belts 14 and 15 run
as shown.

Ag shown in Figs. 2 and 7, the bar 5 has to-
wards the right-hand end, as viewed in those

35

40

drawings, a collar 47 which by engagement with 78
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the inner face of the bracket support 42 holds
the bar in position against the longitudinal
thrust imposed by the belts (4 and 5. The rear-
ward inclination of the plane of the belt-sup-
porting pulleys referred to above permits the
bar to be retained by gravity in position between
the belts resting against the roller 44 at one end
and in the socket 43 at the other end, and pre-
cludes accidental displacement of the bar from
this normal operative position,

The form of the bar itself is shown in Figs. 8
to 10, inclusive. As therein illustrated, the in-
termediate and main portion 48 of the bar,
upon which the tubular cores 31 are supported,
is rectangular in form. This rectangular form
terminates at one end in the cylindrical collar
41 previously referred to, and terminates at the
other end in a cylindrical tip 49, this tip taper-
ing from its mid section in both directions, that
is, towards the terminal end of the bar and
towards the end of the rectangular section 48
from which the tip extends. From the outer end
of the collar 47 the bar extends to the opposite
terminal end portion 5i.

The entire bar as described above, including
the tip 49 and the terminal portion 51, is hollow
to provide for reception at the center of a lon-
gitudinally extending tubular rod 52. One end
of this rod, which is slidable longitudinally of
the bar, is engaged by a cylindrical member 53,
this member being mounted for rotary move-
ment in the counterbored outer end of the ter-
minal portion 51, and having on its outer end a
knuried flange 54 by means of which the said
member may be rotated with respect to the body
of the bar. The member 53 is provided also with
radial pins 55, 55 which project into slots 56 in
the terminal member 5{ of the bar, these slots
56 being disposed angularly with respect to the
longitudinal axis of the bar so that as the mem-
ber 53 is rotated about its axis, which corre-
sponds to the longitudinal axis of the bar, the
said member 53 is moved bodily in the axial
direction. When the member 53 is thus moved
axially to the left, as viewed in Fig. 8, the move-
ment is necessarily accompanied by a corre-
sponding axial movement of the rod 52 in the
same direction.

The opposite end of the rod 52 engages the
inner end of a pivoted latch element §1 which is
mounted in a recess in the tip 49 and which takes
the form of a bell crank lever one arm 58 of
which extends substantially in the radial direc-
tion and is engaged by the end of the rod 52,
and the other arm 59 of which extends in the
axial direction and towards the adjoining end of
the rectangular mid section 48 of the har. A
spring 64 is confined between the outer side of
the arm 58 of this latch member and the inner
end of a screw plug 62 which is threaded into
the outer end of the tip 49, the spring 61 exert-
ing pressure against the latch 57 in opposition
to the thrust of the rod 52. It is apparent that
when under these conditions the member b3 is
turned so 5s to move it axially to the right, as
shown in PFig. 8, thus drawing the member 52
away from the adjoining end of the rod 52, the
spring 61 will act through the arm 58 of the
latch 51 to move the rod 52 to the right, and
will move the arm 59 of the latch 57 into the
elevated or extended position, as shown in Fig. 8.
When on the other hand the rod 52 is moved to
the left, as previously described, the latch 57 is
retracted in the direction of the arrow in Fig. 8
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to the position which it cecupies durt mg the load-
ing operation.

With the bar 5 in' position betwsen the belts
14 and. 15, as previously dsscribed and as shown
in Fig. 7, the tubular cores 3! under actuation
of the belts {4 and 15 will pass freely over the
conical tip 42 and onto the rectangular section
48 of the bar. As shown in Fig. 10, this rec-
tangular section of the bar is so dimensioned
with respect to the diameter of the tubes that
the latter will fit snugly upon the four corners
of this ssction of the bar, thers being suffi-
cient frictional engagement between the cores
and the bar to insure the cores rotating with the
bar when the latter is subsequently inserted in
the winding machine. Rotation of the bar in
the machine during the winding operation is
effected through the medium of the hexagonal
extension 63, which in the machine fits into a
correspondingly formed chuck in the driving
mechanism.

The winding bar § is adapted to hiold a number

of cylindrical cores 3i corresponding to the
number of individual strips 4 formed by the slit-
ters 3 from the paper web withdrawn from the
roll 2. It is necessary, therefore, to limit the
number of the core tukes 3 passing to the bar
to this specified number. This is accomplished
by the device illustrated in Figs. 1 and 11, said
device consisting of a stop 6§42 which operates
through an opening 85 in the side of the feed
tube 38; and by a second stop 68 located at one
side of ,the trough 39 and operative through an
opening &7 in the side of the latter.

The stop 84 is carried at one end of a bhell
crank lever 88, the other arm of this lever being
pivotally sectired through 4 link 89 to the plunger
Tt of a solenoid 72. A spring 73 attached to the
bottom of the link 89 tends to draw the link
downwardly so as to swing the bell crank lever
68 in the direction of the arrow in Fig. 11, thereby
causing the stop 84 to enter the tube 38 through
the opening 83, see Fig. 1, whereby the tube is
obstructed. When the solenoid 72 is energized,

the stop §4 is withdrawn frem the tube, as shown

may pass freely
25 and into the

in Fig. 11, so that the cores
downwardly through the tuhe
underlying conieal section 35.

The stop €% takes the form of a bell crank

lever the lower end of which is adapted to bear &

against the side of one of the tubular cores 8}
and, by pressing the core against the side of the
trough 28, to immeabilize the core in the trough.
The other end of this bell crank lever is con-

nected through a link 78 to the lewer end of the 7>

plunger 74 of a sclenoid T3, and a spring 78
attached to the lower end of the lnk 38 tends
to draw this link downward and to mocve the
stop 89 into the operative position, as illustrated
in Fig. 1i. The distance Iongitudinally of the
conveyer between the stop 84 and the stop 85 is
such that the exact number of cylindrical cores
31 to constitule one full charge or leading of the
bar 5 is confined between these stops. Thus with
reference to Fig. 1, if the stop 58 is actuated so
as to immobilize that one of the cylindrical core
21 which lies directly opposite the stop in ’chn
trough 29 and the stop §4 is stmultansously with-
drawn, the number of corss then passing down
the conveyer to the kelts {4 and {5 will ke sufi-
cient to form one complate load upon the har 3
which has been positioned, as shoewn in Fig, 2,
between the belts 14 and (5 to mc

ive the cores.
If subseguently the stop €4 is movad to the cper-
ative position and the stop 85 released, the tubu-

40

™~
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lar cores. will then pass down the conveyer until’
their movement is interrupted by the stop 64,

and the mechanism will be ready for a second
charging operation.

The stops 64 and §8 are connected in an elec-
trical circuit, as shown in Fig. 11, to obtain the
required’ synchronized. operation of.these stops
in the aféredescribed operations. Both the sole-
noids 72 and 15 are energized from the sources

" of current designated by the reference numeral

11, and the connection between the source and
the solenoids is controlled by a double pole switch
shown at 78. HNormally the switch ¥8 is actuated
by a spring ‘i§: to close that part of the. circuit

. which includes the solenoid 73 of the stop 8%, so

that this stop will be withdrawn from the opera-
tive position. Under these conditions also, the
circuit of the solenocid 72 is broken so that the
sclenoid 72 is-‘deenergized, with the result that

: the stop 64 is moved by the spring 78 into the

operative or conveyer-chstructing position, as
shown in Fig. 1. Under these conditions, the belt
41 and the wheel 28 will operate to advance the
tubular cores 31 previously iniserted in the trough

5: 39 downwardly into the conveyer tube 26 to the

point where further pregress of the cores is pre-
vented by the stop 84. This condition is shown
in Fig. 1. When now the switch 78 is depressed
against the pressure of the spring 79 so that, as
shown in Fig. 11, the circuit of the solenoid 75
is broken and the circuit of the solenoid 72 is
completed, the stop 56 will immediately be thrown
into the operative position, preventing the pas-
sage of the tubular cores past that point to the
conveyer, and the stop &4 will be withdrawn to
permit those tubular cores 3f which at the mo-
ment lie beyond the stop €6 to pass downwardly
to the belts 18 and {5 and onto the bar 8.

In order to make this synchronized operation
of the stops semi-automatic and to insure that
the stops will not be operated in the ahsence of a
bar from charging pcsition between the belts 14
and 15, the swifch 78 is located so that the latter
will be depressed by the bar iself when the Iatter
is inserted in the device and occupies the nor-
mal position between the belts {4 and 15. Thus
in Figs. 2, 7 and 11, the bar 5 is shown as bear-
ing upon the upper end of the switch 78, thereby
forcing the switch downwardly against the pres-
sure of the spring 79 to an extent breaking the
circuit of the solenoid 75 and closing the eircuit
of the solenoid 72. Immediately upon this actu-
ation of the switch through the medium of the
bar §, the stops function to permit passage of
the predetermined number of tubular cores to
the bar. When the bar has been charged and
is removed from the machine, the switch 18 is
actuated by the spring 18 to advance the stop 64
into the operative position and to withdraw the

i stop 66.

Again referring to Fig. 8, it will be noted that
when the arm 58 of the lever 57 is in the elevated
position, as shown, it forms a stop preventing re-
moval of the cores from the bar until the arm
8§ has again been depressed. In Fig. 8, the
complete charge of the tubular cores 3{ is indi-
cated by the broken lines, and it will be noted
that the stop 52 by engaging the end of the ter-
minal tube of the series will confine the cores
Between - the said stop and the near end of the
collar 43. During the charging operation and as'
previously set forth, the stop arm 58 is depressed
by manipulation of the rod 52, so that the core
tubes may pass freely over the conical tip and
cnto the rectangular section 48 of the bar.
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When the particilar charging operation is com-~
pleted, the member 53 is retracted to release the
rod 52 and to permit the spring 61 to elevate
the stop §9. Thereafter, the rod can be removed
from the device and placed in the winding ma-
chine to receive the strips 4 without danger of
the cores being displaced from the tube, and
with assurance also that the cores will be held
upon the bar in proper relative positions to re-
ceive the ends of the paper strips 4. After or
prior to completion of the winding operation,
the stop 58 may again be retracted, as previously
described, to permit the wound rolls to pass from
the bar. It will be noted that on the rectangular
portion of the bar and immediately opposite ths
end of the stop 52, we have provided a wedge-like
elevation 81 which prevents collapse or inward
distortion of the core tube at that point and
which affords assurance that the rolls in dis-
charging from the bar will pass freely over the
depressed end of the stop 59. It will be nofed
further that the rod 52 is internally threaded
at each end for reception of screws 82 and 83,
through the medium of which the effective
length of the rod 52 may be adjusted to fit snug-
Iy between the arm 58 of the stop lever b1 at
one end and the inner end of the member §3 at
the other.

In the normal operation of the winding ma-
chine, two of the bars 5 may be used so that one
may be loaded during the period of winding the
rolls upon the other. On the other hand, one
of the loading units described above is sufficient
to keep loaded the bars for several winding ma-
chines.

It will be noted by reference to Figs. 2, 4 and 6
that the spindle 84 of the pulley wheel 19 has
affixed thereto a gear 85. This gear meshes with
a corresponding gear 86 on the spindle of the
pulley 17, and also with a gear 87 which is se-
cured to the shaft 88 of a speed reduction unit
89. The unit 82 is mounted on a bracket 91 sup-
ported on the casting 13 and on the channel (I,
and this bracket also forms a support for a
motor 92 which is operatively connected with the
reduction gear. Through the gear train the
motor 92 drives the belfs continuously in syn-
chronized relation.

It will be apparent that there may be some
modification of the mechanism as described
without departure from the invention.

We claim:

1. In mechanism for loading tubular elements
on a bar, the combination with a pair of lateral-
ly disposed longitudinally movable conveyer ele-
ments arranged in spaced parallel relation for
frictional engagement with opposite sides of said
tubular elements, said conveyer elements being
arranged in superimposed parallel planes in-
clined to the horizontal, means for feeding said
tubular elements axially between said conveyer
elements, and means for supporting said bar in
the space hetween said conveyer elements in
parallel alighment with the latter for reception
of said tubular elements, said supporting means
comprising an element loosely engaged with one
side only of the receiving end of the bar so as
to provide for passage of said elements onto the
latter.

2. In mechanism for loading tubular elements
on a har, the combination with a pair of longi-
tudinally movable conveyer belts having later-
ally disposed longitudinal portions arranged in
spaced parallel relation for frictional engage-—
ment with the opposite sides of said tubular ele-
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ments, said laterally disposed portions being ar-
ranged in superimposed parallel planes inclined
to the horizontal, means for feeding said tubular
elements longitudinally between said belts, and
means for supporting said bar in the space be-
tween the said laterally disposed portions of said
belts in parallel arrangement with the latter for
reception of said tubular elements, said bar-
supporting means comprising a fixed support for
one end of said bar, and an anti-friction bearing
for the other end of said bar arranged adjacent
the lower longitudinal edges of said spaced par-
allel portions of the belts.

3. In mechanism for loading tubular elements
on a bar, the combination with a pair of longi-
tudinally movable conveyer belts arranged in
parallel spaced relation for frictional engage-
ment with opposite sides of said tubular ele-
ments, a pulley of relatively large radius sup-
porting an end of one of said belts, guide means
for directing said fubular elements axially
around a portion of the circumference of said
pulley and between the parallel belts, and means
for supporting said bar between and in parallel
relation to said belts and in the path of said
tubular elements.

4. In mechanism for loading tubular elements
on a bar, the combination with bar-supporting
means, of mechanism for feeding said elements
onto said bar, means for conveying said elements
serially to said feeding mechanism, a pair of stop
devices located in spaced relation longitudinally
of said conveyer, each of said stops being op-
erative to interrupt movement of said elements
with the conveyer, and control means for said
stops operative normally to apply that one of
the stops which lies in relative proximity to the
said feeding mechanism and to release the
other of said stops, and means providing for
actuation of said control means automatically
when a bar is placed in said support to apply
the last-named of said stops and to release the
said proximate stop.

5, In mechanism for loading tubular elements
on bars, the combination with means for de-
tachably supporting a bar in relatively fixed
position so as to leave one end thereof free to
receive said elements, of means providing a. stop
for said tubes adjacent the other end of the
bar, mechanism for delivering a predetermined
number of the tubular elements in axially dis-
posed series to the said free end of the bar as
a load for the latter, and a traveling belt op-
eratively associated with said support so as to
extend in parallel proximity to said bar, said belt
having a smooth face for sliding frictional en-
gagement with said elements and being oper-
ative to advance said elements onto the bar
from the point of said delivery and to main-
tain the elements in serially abutting relation
against said stop.

6. In mechanism for loading tubular elements
on bars, the combination with a bar having at
one end a shoulder forming a stop for said tubu-
lar elements, of means for detachably support-
ing said bar in relatively fixed position so as to
leave the other end thereof free to receive said
elements, mechanism for delivering a predeter-
mined number of the tubular elements in axially
disposed series to the said free end of the bar as
a load for the latter, and a traveling belt op-
eratively associated with said support so as to
extend in parallel proximity to said bhar, said
belt having a smooth face for sliding frictional
engagement with said elements and being op-
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erative to advance said elements onto the bar
from the point of said delivery and to main-
tain the elements in serially abutting relation
against said stop. :

7. In mechanism for loading tubular elements
on bars, the combination with a bar having at
one end a shoulder forming a stop for said
tubular elements, of means for detachably sup-
porting said bar in relatively fixed position so
as to leave the other end thereof free to re-
ceive said elements, mechanism for delivering
a predetermined number of the tubular ele-
ments in axially disposed series to the said free

5

10

5

end of the bar as a load for the latter, a trav-
eling belt operatively associated with said sup-
port so as to extend in parallel proximity to said
bar, said belt having a smooth face for sliding
frictional engagement with said elements and
being operative to advance said elements onto
the bar from the point of said delivery and to
maintain the elements in serially abuftting rela-
tion against said stop, and retractable means at
the said free end of the bar for confining the
eclements on the latter.

ROBERT C. ALEXANDER.

FREDERICK WILLIAM WERNER.




