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2,913,098 
CORELOADER FOR WINDING MACHINE 

Robert V. Zellinsky and Glenn L. Jorn, Seattle, Wash. 
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Application January 2, 1957, Serial No. 632,168 

36 Claims. (C. 198-21) 

The winding machine for use with which the present 
invention is designed is characterized in that the same 
presents a plurality of mandrels which are mounted for 
movement through an established orbit eccentric to a 
center with which the several mandrels constantly main 
tain a parallel relationship. The mandrels derive their 
support from one end only, leaving the other end ex 
posed for the application to and the removal from the 
mandrel of a core on which paper is wrapped, the re 
moval perforce accomplished only upon the completion 
of a winding operation. Each mandrel, at a point 
thereon spaced from the exposed end a distance mod 
erately exceeding the length of the cores, presents a 
shoulder, and in the application of the cores to the 
mandrels the core is bottomed against such shoulder So 
as properly to position the core. The mandrels, in fol 
lowing their prescribed path of travel, move interruptedly, 
indexing from one another position in response to the 
progress of the winding operation. The cores are ap 
plied to the mandrels at a given single one of the several 
stations successively occupied by the mandrels, and the 
wrapped rolls with their foundation cores are removed 
from the mandrels at a different said station. In wind 
ing machines of the character here cursorily described 
it has been the practice, heretofore, to core-load the 
mandrels by hand. For its general object the present 
invention aims to provide a machine for loading the 
mandrels, and it is a further and particular object to de 
vise such a machine as will perform its loading function 
automatically in response to the indexing of the mandrels. 

Other more particular objects and advantages of the 
invention will, with the foregoing, appear and be under 
stood in the course of the following description and 
claims. The invention consists in the novel construction 
and in the adaptation and combination of parts herein 
after described and claimed. 

In the accompanying drawings: 
Figure 1 is a fragmentary side elevational view, par 

tially broken away, illustrating a core-loading machine 
constructed to embody the preferred teachings of the 
present invention, the core-feeding carriage being shown 
by full lines in its normal retracted position and being 
shown by dotted lines in its advanced position, dotted 
lines being also used to illustrate the core as it is being 
fed by said carriage. 

Fig. 2 is a view of the core, shown partly in elevation 
and partly in section and using a scale enlarged from 
that of Fig. 1. 

Fig. 3 is a front elevational view of the machine. 
Fig. 4 is a front elevational view of a machine having 

a. Supply hopper modified from that of the machine 
illustrated in Fig. 3, a hopper of this design permitting 
a space-saving back-to-back installation to accommodate 
two separate winding machines with one such hopper 
feeding in one direction to one such winding machine 
located at one end of the installation and with the other 
hopper feeding in the opposite direction to the second 
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2 
winding machine, the latter being located at the other 
end of the installation. 

Fig. 5 is a fragmentary enlarged-scale side elevational 
view of a tail-end portion of the machine in which is 
contained a feed carriage. . . . 

Fig. 6 is a transverse vertical sectional view drawn 
to an enlarged scale on line 6-6 of Fig. 5. 

Fig. 7 is a fragmentary transverse vertical sectional 
view, drawn to a yet larger scale, to detail the portion 
of the carriage structure contained in the feature circle 
7 of Fig. 6. w 

Fig. 8 is a fragmentary longitudinal vertical sectional 
view on line 8-8 of Fig. 6. 

Fig. 9 is a fragmentary side elevational detail of the 
endless conveyor chain carried by the carriage, the scale 
here used corresponding to that of Fig. 7. 

Fig. 10 is a fragmentary top plan view of the portion 
of the machine shown in Fig. 5, the scale corresponding 
to that of Fig. 6. 

Fig. 11 is a fragmentary longitudinal vertical sec 
tional view drawn to an enlarged scale on line 11-11 of Fig. 5. 

Fig. 12 is a transverse vertical sectional view, drawn 
to an enlarged scale on line 12-12 of Fig. 1 and incor 
porating a dotted-line showing of several cores to indi 
cate the manner in which the same are delivered from the hopper. 

Fig. 13 is a fragmentary longitudinal vertical sec 
tional view on line 13-13 of Fig.12. . . . . 

Fig. 14 is a transverse vertical sectional view drawn 
to an enlarged scale on line 14-14 of Fig. 13 to detail a 
push-plate which feeds the cores from the hopper to the carrage. 

Fig. 15 is a fragmentary longitudinal vertical sectional 
view on line 15-15 of Fig. 14. 

Fig. 16 is a transverse vertical sectional view drawn 
to an enlarged Scale on line 16-16 of Fig. 1 to detail the 
magnetic clutch which operates the normally inactive 
agitator of the hopper, such clutch being energized auto 
matically in the event of the cores "hanging up' within the hopper. 

Fig. 17 is a longitudinal vertical sectional view on line 
17-17 of Fig. 16. 

Fig. 18 is a fragmentary longitudinal vertical sectional 
view drawn to an enlarged scale on line 18-18 of Fig. 10. 

Fig. 19 is a view partly in front elevation and partly 
in Section illustrating one of the link-carried friction fin. 
gers, detached, of the endless conveyor chain and using 
a scale enlarged from that of Fig. 9. 

Fig. 20 is a side elevational view embodying a frag 
mentary showing of said tail end of the core-loading car 
riage together with a fragmentary showing of the paper 
winding machine, the view correlating the one to the 
other. In reading this view it is to be assumed that a 
core is in process of being fed to a mandrel, having ad 
vanced to a point whereat the same approaches, but has 
not as yet bottomed against, a stop-shoulder formed upon 
the mandrel. The core-feeding carriage, at this stage of 
its cyclic operation, would hence properly occupy the 
advanced dotted-line rather than the retracted full-line 
position in which it is erroneously shown, the purpose in 
so illustrating the parts being to point up the clearance 
provided by the carriage to permit the mandrels to freely 
index from one to another position when the carriage 
occupies its normal retracted position. The scale of this 
view corresponds to that of Fig. 18. 

Fig. 21 is a fragmentary transverse vertical section on 
line 21-21 of Fig. 20. . 

Fig. 22 is a similar section showing the parts as they 
would appear when the core-feeding operation has been 
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completed, and namely when the core has bottomed 
against the shoulder of the mandrel; and 

Fig. 23 is a wiring diagram for the system including 
the electric motor and associated electrical devices re 
sponsible for the operation of the winding machine. 

Generally, in carrying out the present invention, a 
multiplicity of cores are contained in a supply hopper and 
from this hopper are delivered one at a time to the breech 
of a run-way. The cores are wholly contained within 
this run-way. An intermittently acting push-plate 
mounted for reciprocal slide movement in this run-way 
feeds the core at regulated intervals to the head end of 
a constantly driven endless conveyor. The front end of 
the advanced core, as it is brought under the influence 
of the conveyor and thereupon responsively moves for 
wardly in concert with the conveyor, is carried by the 
conveyor beyond the tail end of the latter and onto the 
exposed end of a turret-carried mandrel occupying the 
core-loading station of the winder machine. It is a char 
acteristic of the present loader that the conveyor is 
mounted upon a carriage for bodily reciprocal motion in 
a fore-and-aft direction from a normal retracted position 
into and from a momentarily advanced."position. This 
normal retracted position is one which locates the tail 
end of the conveyor in a position rearwardly spaced be 
yond said exposed end of the mandrel, thus to give clear 
ance for the mandrels as the latter index by the rotation 
of the turret into said core-loading station. The forward 
travel of the carriage momentarily shifts the conveyor 
into a position whereat its tail end projects forwardly 
beyond said exposed end of the mandrel so às to com 
plete a loading of the core and assure a bottoming of the 
latter against the stop shoulder of the mandrel. 

Here cursorily considering the winding machine with 
"its said mandrels, there are six such mandrels designated 
by the numeral 30 and these mandrels, lying parallel to 
the rotary center of a motor-driven turret, progress inter 
ruptedly through an established eccentric orbit into a 
succession of six stations. Responsible for guiding the 
mandrels as they trace this orbital travel is a geneva 
cam-wheel (not shown). The present invention is con 
cerned with only one of the six stations, and namely a 
core-loading station designated by the letter X. As the 
mandrels index from one to another station, turning 
motion is transmitted to the cam shaft 3E of a special 
control timer designated generally by 32, and provided 
upon this can shaft are a plurality (six being shown) of 
cams 33 each of which operates a limit switch. Only 
five of these cam-operated limit switches are of moment 
to the present invention and are designated in Fig. 20 by 
34, 35, 36, 37, and 38. In our later trace of the operation 
these said switches will be termed, respectively, LS-1, 
LS-3, LS-4, LS-5, and LS-7, and it is by these symbols 
that the same are identified in the wiring diagram. There 
are three additional functioning limit switches 39, 40, 
and 41 which are provided upon our core-loading ma 
chine and identified in the wiring diagram as LS-2, LS-6, 
and LS-8. - 
As a complement to the limit switches, we provide a 

low-voltage sensing system employing two electrically 
conductive sensing fingers 42 and 43 (A and B in the 
wiring diagram) performing the function of a normally 
open switch operative when closed to complete an elec 
tric circuit through the coil of a relay designated in the 
wiring diagram as 1CR. The energizing of this coil opens 
normally closed contacts of the relay. The mandrels 
themselves are electrically conductive, and the fingers 
occupy positions such that the same are contacted by the 
mandrel as the mandrel reaches the loading station, thus 
closing the electric circuit through the said coil of the 
relay. The relation between mandrel and fingers is such 
that at least one of such fingers, indicated as the finger 
42, makes its contact upon the core-receiving portion of 
the mandrel immediately adjacent the shoulder, hence 
being lifted out-of contact with the mandrel, so as re 
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4. 
sponsively to break the electric circuit, as the core is 
brought into bottoming engagement against the shoulder 
45. The sensing fingers are by preference composed of 
spring coils to give the same extreme flexibility in com 
pensation of the bending to which the same are subjected 
as the same are traversed by the mandrels as the man 
drels index into and out of the loading station. 

Designated generally by 50, the referred-to hopper has 
a length moderately exceeding the length of the cores C 
and leads by a chute to the head end of a vertical delivery 
throat 51, the chute having a funnel-shape with one side 
wall 52 being sloped while the other side wall 53 is desir 
ably a vertical prolongation of one side wall of the throat. 
The width of the throat moderately exceeds the diameter 
of the cores. In said sidewall of the throat there is pro 
vided an opening, and extending through said opening 
and normally occupying a position in the path travelled 
by the descending cores is a hinged arm 48. This arm 
is movable by the weight of the cores into an out-of-the 
way position. Associated with the hinge pin 54 of the 
arm is the limit switch 41, and the circuit completed by 
this limit switch includes a magnetic clutch 56 acting, 
when energized, to transfer driving power through a chain 
99 to a normally inactive agitator 59. This agitator is 
in the nature of a "spider having its arms 58 working 
through openings provided in the sloping wall 52 of the 
hopper and providing rollers 70 upon the ends of these 
arms. The arrangement is one in which the agitator 
operates automatically in the event of the cores hanging 
up within the hopper, the responsible limit switch 41 
(LS-8) being closed only when the hinged arm 48 lies 
within the throat. 
The breech of the afore-mentioned run-way is denoted 

by 71, and the push-plate which is mounted for horizontal 
reciprocal movement therein is designated by 72. As 
previously stated, successive cores dropped from the hop 
per into the breach of the run-way are wholly contained 
within said run-way, and this is to say that the frontend 
of the core is out of contact with the 'endless conveyor 
and is brought into engagement therewith (as indicated 
tracted push-plate is caused to be advanced in the forward 
stroke of its reciprocatory movement. A double-acting 
piston 73 working in an air cylinder 74 drives the push 
piate, with the solenoid valves which control the 'feeding 
and dumping of pressure air to and from the two ends 
of this cylinder being controlled by two of the described 
limit switches, and namely the limit switch 34 (LS-1) 
contained in the special timing control box, and the 
limit switch 39 (LS-2), such latter switch being carried 
by the cylinder 74 in a position whereat the same is acti 
wated, in this instance by a roller-carrying arm 75, as the 
piston-actuated push-plate '72"reaches the forward limit 
of its reciprocal travel. - 

Denoted by 76, the endless constantly-driven conveyor 
to which the cores are intermittently fed by the push 
plate is comprised of a chain trained about front and 
rear sprocket wheels 77 and 78 of which the former is 
an idler and the latter a live wheel. The 'sprocket wheels 
are received between opposite side walls of a carriage 80, 
and have their shafts, designated by 81" and 82, respec 
tively, journaled in pillow blocks 83 bolted or otherwise 
secured to said side walls upon the "outerfaces thereof. 
The carriage is arranged for horizontal reciprocatory 

movement between laterally spaced cheek-plates 84 and 
85 of a fabricated frame section extending forwardly as 
a nose prolongation of the main frame 86 of the loader, 
Top and bottom rollers'87 and 88, respectively, journaled 
on pins 89 carried by the cheek-plates support the car 
riage in its' said reciprocal motion, tracking against rails 
90 boltably secured to the carriage and running substan 
tially the full length thereof. As a complement to the 
rollers, guides 91 bear upon the outerface of each rail. 
At its forward end a foot-92 depends from the carriage, 
and attached to this foot is a double-acting piston 93 
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working in an air cylinder 94 which is secured to mount 
ing brackets 95 fixed to the cheek-plates, solenoid valves 
which control the feeding and dumping of pressure air to 
and from the two ends of such cylinder 94 being con 
trolled by limit switch 35 (LS-3) and by the sensing 
fingers 42-43, respectively. One of the box-carried limit 
switches, and namely the switch 36 (LS-4), makes a 
momentary contact as the mandrel, with the core thereon, 
is about to index out of the loading station. It performs 
a safety function, closing the solenoid valve to effect re 
traction of the carriage in the event the sensing fingers 
shall have failed to return the carriage. 

Reverting to the conveyor chain, the drive therefor 
comprises a constant-drive endless chain 100 powered 
from a constant-drive electric motor 103. The referred 
to magnetic clutch 56 also has its input side chain-driven 
from such motor, the chain therefor being designated by 
96. A chain take-off 97 from the clutch drives the input 
shaft of a gear box 98, the drive thence passing by chain 
99 to the agitator. 

It will be seen that the live shaft 82 for the conveyor 
chain 76 has a sprocket wheel 104 mounted upon one 
of its exposed ends, and this sprocket wheel is augmented 
by a second carriage-carried idler sprocket wheel 105 
located below and somewhat to the front of said sprocket 
104. The chain 100, passing by an upper run from a 
sprocket wheel driven by the motor 103 first takes a 
half-turn from below about said idler sprocket 105 and 
thence an oppositely directed half-turn about the live 
sprocket 104, from whence it carries forwardly by an 
upper run to an idler sprocket wheel 106 receiving its 
journal mounting from the cheek-plate 84. The chain 
then drops to a second idler sprocket wheel 107 also 
journaled from the cheek-plate 84, and thence returns 
by a lower run to the driving sprocket wheel. A cut-out 
in the cheek-plates 84 accommodates the fore-and-aft mo 
tion of the bearings for the sprocket wheels 104 and 105 
as the latter move with the carriage. It will be apparent 
that the described "walking' arrangement of the two 
sprockets 104 and 105 maintains a constant tension upon 
the chain in that the chain run between the drive sprocket 
and the sprocket 105 lengthens and shortens correspond 
ingly with a shortening and lengthening, respectively, of 
the chain run between sprockets 104 and 106. 
The conveyor chain is constituted of a multiplicity of 

saddle-shaped fingers 109 secured, as by screws 108, to 
flange links of the chain proper. Each said finger is 
coated with a skin 110 of neoprene or other like or suit 
able friction surfacing, and as a complement to the friction 
purchase provided by such fingers there are provided a 
plurality of overhead pressure rollers. Two such rollers, 
denoted by 111 and 112, are swingably carried by arms 
hinged to the cheek-plates of the frame, thus being gravity 
loaded. A third roller 113 is journaled upon a pin pivoted 
to the head end of a bracket 114 surmounting the front 
end of the carriage and is yieldingly depressed upon the 
advancing rolls by a spring 115. 
Augmenting the above description it may be here stated 
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to be closed by the carriage as the latter becomes fully 
retracted. The two said paralleling circuits are each in 
series with a relay, denoted R-5 in the wiring diagram, 
for the winder drive and core-loader motor control cir 
cuits so that if the coil of this relay becomes de-energized 
the drive motors stop. Thus, if the contacts of relay 1CR 
or limit switch 40 (LS-6) are open during the 10 period 
when limit Switch 37 is open, namely a 10° interval im 
mediately before the mandrels index out of the loading 
station, the relay R-5 is de-energized. 
As will be further seen from an inspection of the wir 

ing diagram, there are three push buttons designated 
PB-1, PB-2, and PB-3. These push buttons respec 
tively parallel LS-i, LS-2, and LS-4, and PB-2 ad 
ditionally parallels the relay R-5 so as to permit inde 
pendent energizing of the motor starter. 
The invention and the manner of its operation will, it 

is believed, be clearly understood from the foregoing 
detailed description of our now-preferred illustrated em 
bodiment. Changes within the spirit of our teachings 
may be resorted to without departing from the invention 
and it is accordingly our intention that the hereto an 
nexed claims be given a scope in their construction fully 
commensurate with the broadest interpretation to which 
the employed language admits. 
What we claim is: - 
1. In combination with a winding machine having a 

core-receiving mandrel bodily movable by indexing mo 
tion and in a direction normal to its axis into and out 
of a loading station, a core-loader therefor comprising 
an endelss conveyor providing an upper run arranged 
to support and feed cores to successive mandrels occu 
pying said loading station, a source of power imparting 
a constant drive to said conveyor, a reciprocally mount 
ed carriage supporting the conveyor for bodily move 
ment in a fore-and-aft direction from a retracted posi 
tion whereat the front end of the conveyor is spaced 
rearwardly from the proximal end of the mandrel into 
and out of an advanced position whereat said front end 
of the conveyor projects beyond said proximal end of 
the mandrel, means made to operate only when a man 
drel occupies said loading station for charging a core 
to the endless conveyor, and means acting as a follow 
up to said charging operation while the mandrel still 
occupies said loading station for first advancing and 
then retracting the carriage. 

2. In combination with a winding machine having a 
core-receiving mandrel bodily movable by indexing mo 

50 
tion and in a direction normal to its axis into and out 
of a loading station, a core-loader therefor comprising 
an endless conveyor adapted to feed cores to successive 
mandrels occupying said loading station, a source of 
power imparting a constant drive to said conveyor, a 

55 

that the timing of limit switch 35 (LS-3) is such that 
the same closes to advance the carriage when the core 
has progressed to a point whereat approximately 70% of 
its length is on the mandrel. It is desirable that the 
advancing core engage and lift the sensing finger 42 at 
a distance of, say, 4' to 4' from the shoulder. 
The invention, in order to minimize danger of damage 

to the core loader and the winding machine, incorporates 
a safety device in addition to the limit switch 36 (LS-4). 
Said limit switch 36 is in parallel (electrically) with the 
relay responsible for retraction of the carriage. CR is 
used on the wiring diagram to denote such relay. Such 
added safety feature is provided by the normally closed 
limit switch 37 (LS-5). Opened for approximately 10 
in the cam's rotation, this limit switch parallels a circuit 
including relay 1CR and limit switch 40 (LS-6), such 
latter switch being located on the core-loader in a position 

60 

reciprocally mounted carriage supporting the conveyor 
for bodily movement in a fore-and-aft direction from a 
retracted position whereat the front end of the conveyor 
is spaced rearwardly from the proximal end of the man 
drel into and out of an advanced position whereat said 
front end of the conveyor projects beyond said proximal 
end of the mandrel, means made to operate only when 
a mandrel occupies said loading station for charging a 
core to the endless conveyor, and means acting as a fol 
low-up to said charging operation while the mandrel still 

65 
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occupies said loading station for first advancing and then 
retracting the carriage. 

3. In combination with a winding machine having a 
core-receiving mandrel bodily movable by indexing mo 
tion and in a direction normal to its axis into and out 
of a loading station, a core-loader therefor comprising 
and endless conveyor, adapted to feed cores to successive 
mandrels occupying said loading station, a source of 
power imparting a constant drive to said conveyor, a re 
ciprocally mounted carriage supporting the conveyor for 
bodily movement in a fore-and-aft direction from a re 
tracted position whereat the front end of the conveyor 
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is spaced rearwardly from the proximal end of the man 
drel into and out of an advanced position whereat said 
front end of the conveyor projects beyond said proximal 
end of the mandrel, means for charging cores succes 
sively to the endless conveyor, and means acting only 
when a mandrel occupies said loading station for first ad 
vancing and then retracting the carriage. 

4. In combination with a winding machine having a 
core-receiving mandrel bodily movable by indexing mo 
tion and in a direction normal to its axis into and out 
of a loading station, a core-loader therefor comprising 
an endless conveyor acting to feed cores to successive 
mandrels occupying said loading station, a source of 
power imparting a constant drive to said conveyor, a 
reciprocally mounted carriage supporting the conveyor 
for bodily movement in a fore-and-aft direction from 
a retracted position whereat the front end of the con 
veyor is spaced rearwardly from the proximal end of 
the mandrel into and out of an advanced position where 
at said front end of the conveyor projects beyond said 
proximal end of the mandrel, means made to operate 
only when a mandrel occupies said loading station for 
charging a core to the endless conveyor, and means act 
ing as a follow-up to said charging operation for first 
advancing and then retracting the carriage, means being 
provided for maintaining the mandrel in said loading 
station until the carriage and its supported conveyor have 
cleared the travel path of the mandrel in the retraction 
movement of the carriage. 

5. In combination with a winding machine having a 
core-receiving mandrel bodily movable by indexing mo 
tion and in a direction normal to its axis into and out 
of a loading station, a core-loader therefor comprising 
an endless conveyor acting to feed cores to successive 
mandrels occupying said loading station, a reciprocally 
mounted carriage supporting the conveyor for bodily 
movement in a fore-and-aft direction from a retracted 
position whereat the front end of the conveyor is spaced 
rearwardly from the proximal end of the mandrel into 
and out of an advanced position whereat said front end 
of the conveyor projects beyond said proximal end of 
the mandrel, means for charging a core to the endless 
conveyor, means acting as a follow-up to said charging 
operation for first advancing and then retracting the 
carriage, and means acting upon the conveyor through 
out the period of the conveyor's head advancing and re 
tracting movement for constantly driving the conveyor in 
a direction such that the surface supporting the core has 
a forward travel, means being provided for maintaining 
the mandrel in said loading station until the carriage 
and its supported conveyor have cleared the travel path 
of the mandrei in the retraction movement of the car 
riage. ?? 

6. In combination with a winding machine having a 
core-receiving mandrel bodily movable by indexing mo 
tion and in a direction normal to its axis into and out of 
a loading station, a core-loader therefor comprising an 
endless conveyor acting to feed cores to successive man 
drels occupying said loading station, means for driving 
the conveyor, a reciprocally mounted carriage support 
ing the conveyor for bodily movement in a fore-and-aft 
direction from a retracted position whereat the front end 
of the conveyor is spaced rearwardly from the proximal 
end of the mandrel into and out of an advanced position 
whereat said front end of the conveyor projects beyond 
said proximal end of the mandrel, means for charging 
cores successively to the endless conveyor, and means 
acting only when a mandrel occupies said loading sta 
tion for first advancing and then retracting the carriage. 

7. In combination with a winding machine having a 
core-receiving mandrel bodily movable by indexing mo 
tion and in a direction normal to its axis into and out 
of a loading station: a core-loader therefor comprising 
an endless conveyor providing an upper run. So positioned 
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with a mandrel occupying the loading station, a recipro 
cally mounted carriage supporting the conveyor for bodily 
movement in a fore-and-aft direction from a retracted 
position whereat the carriage and its supported conveyor 
are spaced rearwardly from the proximal end of the 
mandrel into and out of an advanced position whereat 
the front end of the conveyor's said upper run projects 
beyond said proximal end of the mandrel, means for 
constantly driving the conveyor in a direction such that 
its upper run has a forward travel, a supply hopper for 
the cores, normally inactive means for charging the 
cores one at a time from the hopper to the conveyor, 
means for activating said charging means automatically 
when a mandrel indexes into said loading station, a 
normally inactive means for imparting said fore-and-aft 
reciprocal motion to the carriage, a means made to oper 
ate automatically as a follow-up to the charging opera 
tion for activating said last-named means, and means 
preventing the mandrel from indexing out of the loading 
station during said follow-up operation of the carriage. 

8. In combination with a winding machine having a 
core-receiving mandrel bodily movable by indexing mo 
tion and in a direction normal to its axis into and out 
of a loading station: a core-loader therefor comprising 
an endless conveyor providing an upper run so positioned 
that a core carried thereon lies approximately co-axial 
with a mandrel occupying the loading station, a recipro 
cally mounted carriage supporting the conveyor for bodily 
movement in a fore-and-aft direction from a retracted 
position whereat the front end of said conveyor is spaced 
rearwardly from the proximal end of the mandrel into 
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and out of an advanced position whereat the front end 
of the conveyor's said upper run projects beyond said 
proximal end of the mandrel, a supply hopper for the 
cores, means for charging the cores one at a time from 
the hopper to the conveyor, normally inactive means for 
imparting said fore-and-aft reciprocal motion to the car 
riage, means made to operate when a mandrel occupies 
said loading station for activating said last-named means, 
means preventing the mandre from indexing out of the 
loading station during said fore-and-aft motion of the 
carriage, and Ineans acting upon the conveyor at least 
throughout the period of the conveyor's fore-and-aft 
movement uninterruptedly driving the conveyor in a di 
rection causing the upper run to have a forward travel. 

9. In combination with a winding machine having a 
plurality of core-receiving mandrels successively bodily 
movable by indexing motion and in a direction normal 
to their axis into and out of a loading station: a core 
loader therefor comprising an endless conveyor provid 
ing an upper run so positioned that a core carried thereon 
lies approximately coaxial with a mandrel occupying the 
loading station, a reciprocally mounted carriage support 
ing the conveyor for bodily movement in a fore-and-aft 
direction from a retracted position whereat the carriage 
and its supported conveyor are adjacent to but spaced 
rearwardly from the proximal end of the mandrel into 
and out of an advanced position whereat the front end of 
the conveyor projects beyond said proximal end of the 
mandrel, means for constantly driving the conveyor in a 
direction such that its upper run progresses toward the 
mandrel, a supply hopper for the cores, normally in 
active means for charging, the cores one at a time from 
the hopper to the conveyor, a constantly driven can 
shaft movable in timed concert with the indexing move 
ment of the mandrels, a plurality of cams on said cam 
shaft, means controlled by one of said cams for activat 
ing said charging means when a mandrel indexes into 
said loading station, a normally inactive means for .im 
parting said fore-and-aft reciprocal motion to the car 
riage, means controlled by another of said cams causing 
said last-named means to be activated as a direct follow 
up to the charging: operation, and means controlled by 

that a core carried thereonies approximately co-axial still another of said cams preventing the mandrel from 
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indexing out of the loading station during said follow-up 
operation of the carriage. 

10. In combination with a winding machine having a 
plurality of core-receiving mandrels each bodily movable 
by indexing motion and in a direction normal to their 
axis into and out of a loading station: a core-loader there 
for comprising an endless conveyor providing an upper 
run so positioned that a core carried thereon lies approxi 
mately coaxial with a mandrel occupying the loading sta 
tion, a reciprocally mounted carriage supporting the con 
veyor for bodily movement in a fore-and-aft direction 
from a retracted position whereat the carriage, and its 
supported conveyor are adjacent to but spaced rearwardly 
from the proximal end of the mandrel into and out of an 
advanced position whereat the front end of the conveyor 
projects beyond said proximal end of the mandrel, means 
for constantly driving the conveyor in a direction, such 
that its upper run progresses toward the mandrel, a supply 
hopper for the cores, normally inactive means for charg 
ing the cores one at a time from the hopper to the con 
veyor, a constantly driven cam shaft movable in timed 
concert with the indexing movement of the mandrels, a 
plurality of cams on said cam shaft, means controlled 
by one of said cams for activating said charging means 
when a mandrel indexes into said loading station, nor 
mally inactive means for imparting said fore-and-aft re 
ciprocal motion to the carriage, means controlled by an 
other of said cams and made to operate as a direct follow 
up to the charging operation for so activating the carriage 
moving means as to move the carriage through its for 
ward stroke of reciprocation, means made to operate by 
contact of the advancing core as the latter feeds onto the 
mandrel and reaches a given end limit of travel for so 
activating the carriage-moving means as to move the car 
riage through its return stroke of reciprocation, and means 
preventing the mandrel from indexing out of the loading 
station until the carriage, in its return travel, has cleared 
the travel path of the mandrel. 

11. Structure according to claim 10 in which the means 
last recited is comprised of a limit switch operated by the returning carriage. 

12. Structure according to claim 10 in which the means 
last recited comprises still another of said cams activating 
a normally closed limit switch during a momentary in 
terval approaching the end of the mandrel's dwell period, 
said limit switch being contained in a series electric cir 
cuit including a relay responsible for energizing an elec 
tric motor powering the mandrels in the indexing motion 
thereof and paralleling another series electric circuit also 
including said relay together with circuit-closing switch 
means which are closed only when the carriage is re 
tracted. 

13. In combination with a winding machine providing 
a core-receiving mandrel bodily movable by indexing 
motion and in a direction normal to its axis into and out 
of a loading station: a core-loader therefor comprising 
an endless conveyor arranged to convey a core along a 
path in which its axis approximately coincides with that 
of a mandrel occupying the loading station, a recipro 
cally mounted carriage supporting the conveyor for bod 
ily movement in a fore-and-aft direction from a retracted 
position whereat the carriage and its supported con 
veyor are adjacent to but spaced rearwardly from the 
proximal end of the mandrel into and out of an ad 
vanced position whereat the front end of the conveyor 
projects beyond said proximal end of the mandrel, a 
supply hopper for the cores, means for charging the 
cores one at a time from the hopper to the conveyor, 
normally inactive means for moving the carriage in the 
latter's forward and return strokes of reciprocation, 
-means acting upon the conveyor at least throughout the 
period of the conveyor's fore-and-aft movement uninter 
ruptedly driving the conveyor in a direction causing the 
same to impart forward travel to a core on the conveyor, 

, means made to operate automatically as the mandrel in-, 
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10 
dexes into said loading station for activating the car 
riage-moving means so as to move the carriage in its 
forward stroke of reciprocation, means made to oper 
ate automatically as a core fed by the forward motion 
of the carriage reaches a given end limit of travel upon 
the mandrel for activating the carriage-moving means so 
as to return the carriage, and means preventing the man 
drel from indexing out of the loading station until the 
carriage, in its return travel, has cleared the travel path 
of the mandrel. 

14. Structure according to claim 13, the mandrel be 
ing electrically conductive, said means which activates 
the carriage-moving means so as to cause the latter to re 
turn the carriage comprising an electrically operated de 
vice contained in a normally complete electric circuit, 
two electrically conductive sensing fingers being provided 
which are normally isolated electrically one from the 
other and so positioned as to be first brushed by the 
mandrel when the mandrel indexes into the loading sta 
tion and thereafter again electrically isolated from one 

sensing fingers performing a circuit-closing function for 
a normally open low-voltage electric circuit including a 
relay the energizing of which opens normally closed con 
tacts responsible for completing the first-named electric 
circuit. - 

15. Structure according to claim 14 in which the sens 
ing fingers are comprised of spring coils giving extreme 
flexibility in compensation of the movement necessary 
as the mandrel brushes the sensing fingers in its index 
ing movement into and out of the loading station. 

16. Structure according to claim 14, one of said sens 
ing fingers engaging the mandrel in an out-of-the way 
position with respect to the loaded core, the other of the 
sensing fingers engaging the mandrel in a position trav 
ersed by the cores as the core is loaded upon the man 
drel. 

17. In combination with a winding machine having a. 
core-receiving mandrel bodily movable by indexing mo 

40 tion and in a direction normal to its axis into and out 
of a loading station: a core-loader, therefor comprising 
an endless conveyor providing an upper run so positioned 
that a core carried thereon lies approximately co-axial 
with a mandrel occupying the loading station, a recip 
rocally mounted carriage supporting the conveyor for 
bodily movement in a fore-and-aft direction from a re 
tracted position whereat the carriage and its supported 
conveyor are adjacent to but spaced rearwardly from 

- the proximal end of the mandrel into and out of an ad 
50. vanced position whereat the front end of said upper run 

of the conveyor projects beyond said proximal end of 
the mandrel, means for constantly driving the conveyor 
in a direction such that its upper run progresses toward 
the mandrel, a supply hopper for the cores, a core-re 
ceiving breech underlying the hopper to the rear of the 
carriage in approximate axial alignment with said upper 
run of the conveyor, normally inactive means movable 
reciprocally in a fore-and-aft direction for charging the 
cores one at a time from the breech of the conveyor, 
means for activating said charging means in its forward 
stroke of reciprocation when a mandrel indexes into said 
loading station, means for activating said charging means 
in its return stroke of reciprocation as an automatic 
follow-up to the forward stroke of reciprocation, nor 
mally inactive means for imparting said fore-and-aft re 
ciprocal motion to the carriage, means made to operate 
automatically as a follow-up to the charging operation 
for activating said last-named means, and means pre 
venting the mandrel from indexing out of the loading 
station during said follow-up operation of the carriage. 

18. In combination with a winding machine having a 
core-receiving mandrel bodily movable by indexing mo 
tion and in a direction normal to its axis into and out 
of a loading station, and having an electric motor sup 
plying power for said indexing motion: a core-loader 
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therefor comprising: an endless conveyor arranged to 
- convey, a core along a path in which its axis approxi 
mately coincides with that of a mandrei occupying the 
loading station, a reciprocally mounted carriage support 
ing; the conveyor for bodily movement in a fore-and-aft 
direction from a retracted position whereat the carriage 
and its supported conveyor are adjacent to but spaced 
rearwardly from the proximal end of the mandrel into 
and out of an advanced position whereat the front end 
of the conveyor projects beyond said proximal end of 
the mandrel, normally inactive means for imparting said 
fore-and-aft movement to the carriage, means for con 
stantly driving the conveyor in a direction such as to 
feed cores: onto the mandrel, a supply hopper for the 
cores, a breech, having capacity for a single core and 
underlying the hopper to the rear of the carriage, means 
for delivering the cores one at a time from the hopper 
to the breech, a means: mounted for fore-and-aft recipro 
cal motion in said breech and acting to charge the cores 
from the breech to the conveyor, normally inactive 
means for imparting said fore-and-aft movement to the 
charging means, a constantly driven cam shaft movable 
in timed concert with the indexing movement of the 
mandrel, a plurality of cams on said camshaft, three 
normally incomplete electric circuits and one normally 
complete electric circuit each containing a respective 
-electric device so operatively connected with the charg 
ing means or the carriage-moving means, as the case 
may be, that energizing thereof operates in the instance 
of one of the said normally incomplete electric circuits 
to activate the charging means for advance movement, 
operates in the instance of a second said normally in 
complete electric circuit to activate the charging means 
for retraction movement, operates in the instance of the 
remaining, said normally incomplete electric circuit to 
activate the carriage-moving means for advance travel, 
and operates in the instance of said normally complete 
circuit to activate the carriage-moving means for retrac 
tion travel, a normally open limit switch for completing 
the first-named of said three, normally incomplete elec 
tric circuits so operatively associated with one of said 
cams as to be closed thereby upon an indexing of a 
mandrel into said loading station, a second normally 
open limit switch for completing the second-named of 

: said three normally incomplete, electric circuits and so 
operatively associated with the charging, means: as to be 
closed thereby as the latter reaches the forward limit of 
its core-charging travel, a third normally open limit 
switch for: completing the last-named of said, three nor 
mally, incomplete electric circuits and ; so operatively as 
sociated with another of said cams as to be closed 
thereby when the conveyor-advanced score reaches a 
given point upon the mandrel short of complete bottom 
ing, means so operatively associated with said: normally 
complete circuit as to maintain the same in a closed 

: condition excepting for "a period commencing with the 
arrivals of the mandrel at the loading station and extend 
ing through approximately the time interval necessary 
for the carriage to load the mandrel, and a normally 
incomplete electric circuit including a circuit-closing: limit 
switch engaged and closed by the carriage as the latter 
retracts and acting to prevent the mandrel from indexing 
out of the loading station while its travel path is oc 
cupied by the carriage. 

19. Structure according to claim 18 having, as an 
added safety feature, a normally closed limit switch so 
operatively associated with still another of said cams as 
to be opened, thereby, toward the end of the dwell period 
during which the mandrel occupies the loading station 
and acting when opened to complete an electric circuit 
through said electric device which is contained in said 
normally complete circuit. 

. 20. Structure according to claim 18, the conveyor be 
ing driven by an electric motor, and having, still another 
and normally, closed limit: switchiso associated with yet 
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Ianother of said cams as to be activated thereby during a 
momentary interval approaching the end of the man 
drel's dwell period, said limit switch being contained in 
a series electric circuit including a relay responsible, for 
energizing both of said electric motors and paralleling 
another series electric circuit also including said relay 
together with circuit-closing switch means closed only 
when the carriage is retracted. 

21. Structure according to claim 20 having normally 
open manually-operated switches one for energizing the 
motor which drives the conveyor, a second for complet 
ing the electric circuit which activates the carriage-mov 
ing means for advance travel, and a third for completing 
the electric circuit, which activates the carriage-moving 
means for return travel. 

22. Structure according to claim 18 having a normally 
closed limit switch held open by the presence of cores 
in a delivery throat leading from the hopper to the 
breech, and providing a normally inactive rotary agitator 
operating when activated to agitate the cores, within the 
hopper, a constantly driven electric motor being pro 
vided having driving connection with the conveyor and 
also also driving the input end of a magnetic clutch 
which has driving connection from its output, end to 
"the agitator, the clutch being contained in an electric 
circuit closed by the last-named limit switch. 

23. Feed devices, comprising a constantly driven uni 
directional endless conveyor, a carriage mounted for 
fore-and-aft reciprocal movement and supporting said 
conveyor so that the latter will move bodily with the 
carriage, receiving means movable by indexing motion 
into and out of a receiving station located at the approxi 
mate forward limit of the conveyor's travel as the latter 
moves with the carriage, means for charging to said 
Iconveyor an object which is to be conveyed to the re 
ceiving station and means for imparting said fore-and-aft 
motion to the carriage, the movement of the object as it 
is conveyed by the conveyor corresponding directionally 
with the forward travel of the carriage, means being pro 
vided for co-ordinating the charging means and the car 
riage with the indexing movement of the receiving means 
so that (1) the object to be conveyed is charged to the 
conveyor and (2) the carriage is given forward motion 
only when the receiving means indexes into said receiv 
ing station. 

24. In combination with a tube-receiving mandrei bod 
ily movable by indexing motion and in a direction nor 
mal to its axis into and out of a loading station, a tube 
loader therefor comprising an endless conveyor ar 
ranged to convey a tube along a path in which its axis 
approximately coincides with that of a mandrel occupy 
ing the loading station, a reciprocally mounted carriage 
Supporting the conveyor for bodily movement in a 'fore 
and-aft direction from a retracted position whereat the 
carriage and its supported conveyor are spaced rear 
Wardly from the proximal end of the mandrel into and 
out of an advanced position whereat the front end of the 
conveyor projects beyond said proximal end of the man 
drel, normally inactive means co-ordinated with thein 
dexing movement of the mandrel causing the carriage, to 
be moved into and out of said advanced positions only 
when the mandrel occupies said loading station, and 
means active upon the conveyor at least during its; travel 
with the carriage giving movement to the conveyor in a 
direction corresponding with, the forward travel of the 
carriage, means being provided for supplying to the con 
veyor, the tube which is to be received upon the mandrel. 
25. Structure according to claim 24, said, conveyor 

comprising a multiple-link chain in which the multiple 
links carry fingers shaped to provide a close-fitting:seat 
for the tube, the seating: surface of said fingers being 
coated with a skin of plastic material having a high fric 
tion characteristic. 
26. Structure as recited in: claim:24, and means yield 



2,918,098 
13 

ingly pressing the tube against said seating surfaces of 
the fingers. - 

27. In combination with a tube-receiving mandrel, 
tube-carrying conveyor means operatively associated with 
said mandrel and mounted for fore-and-aft movement 
from a retracted position whereat the same is isolated 
from the mandrel into an advanced position whereat a 
tube carried by the conveyor means is fed onto the man 
drel, means for imparting said advance movement to 
the conveyor means, a normally open electric circuit in 
cluding an electrically operated device operatively inter 
connected with the conveyor means and characterized in 
that the same acts when energized to return the con 
veyor means to said retracted position, and means oper 
ated automatically as the tube reaches a given point in 
course of being fed by the conveyor means onto the 
mandrel serving as a control switch for closing said 
electric circuit so as to energize said electrically oper 
ated device. 

28. Structure according to claim 27, the mandrel be 
ing electrically conductive, and the tube being electri 
cally non-conductive, and in which the normally open 
electric circuit includes a circuit-completing switch closed 
by the inactivation of an electric coil contained in an 
electric circuit including, as the control switch therefor, 
the mandrel and two separated electrically conductive 
movably mounted fingers occupying a position in the 
path travelled by the delivered tube so as to be moved 
by the latter into a position isolated from the mandrel 
and thus opening the circuit through the coil. 

29. The structure recited in claim 28 characterized in 
that the fingers are comprised of highly flexible spring 
coils. 

30. In combination with a tube-receiving mandrel bod 
ily movable by indexing motion and in a direction nor 
mal to its axis into and out of a loading station, a tube 
loader therefor comprising a tube-carrying conveyor ar 
ranged to convey a tube along a path in which its axis 
approximately coincides with that of a mandrel occupy 
ing the loading station and mounted for fore-and-aft 
movement from a retracted position whereat the con 
veyor is spaced rearwardly from the proximal end of 
the mandrel into and out of an advanced position whereat 
a tube carried by the conveyor is fed onto the mandrel, 
normally inactive means co-ordinated with the indexing 
movement of the mandrel causing the conveyor to be 
moved into and out of said advanced position only when 
the mandrel occupies said loading station, an electrically 
operated device for moving the mandrel interruptedly in 
its said indexing motion, and two paralleling electric 
circuits each in series with said electrically operated de 
vice and characterized in that one said paralleling circuit 
includes a normally closed circuit-completing switch 
opened automatically for a momentary time interval im 
mediately before the mandrel indexes out of said loading 
position and the other said paralleling circuit includes a 
normally open circuit-completing switch closed automati 
cally by movement of the conveyor into its retracted position. 

31. In combination with a tube-receiving mandrel bod 
ily movable by indexing motion and in a direction nor 
mal to its axis into and out of a loading station, and 
with the means for moving the mandrel interruptedly in 
the said indexing motion, a tube-loader for said mandrel 
comprising a tube-carrying conveyor arranged to con 
vey a tube along a path in which its axis approximately 
coincides with that of the mandrel when the latter oc 
cupies the loading station and mounted for fore-and-aft 
reciprocal movement from a retracted position whereat 
the conveyor is spaced rearwardly from the proximal 
end of the mandrel into and out of an advanced position 
whereat a tube carried by the conveyor is fed onto the 
mandrel, normally inactive means for imparting said 
fore-and-aft reciprocal motion to the conveyor, a cam 
shaft movable in timed concert with the indexing move 
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cams on said cam shaft causing said conveyor-moving 
means to be activated upon an indexing of the mandrel 
into said loading station, and means controlled by an 
other of the cams on said cam shaft preventing the man 
drel from indexing out of the loading station during 
activation of the conveyor-moving means. 

32. In combination with a carriage supported for fore 
and-aft reciprocal motion along a rectilineal path, and 
an endless conveyor chain trained about drive and idler 
sprocket wheels one fast to a live shaft and the other to 
an idler shaft carried by the carriage for rotation about 
longitudinally spaced apart transverse axes, an endless 
driving chain trained about a set of five sprocket, wheels 
occupying a plane alongside and parallel with the plane 
occupied by said conveyor chain, two of said set of five 
sprocket wheels being carried by the carriage one above 
the other with the upper wheel fast to an end of the live 
shaft and the other freely journaled, another two of 
said set of five being journaled to the front of said car 
riage-carried sprocket wheels for rotation about localized 
axes one disposed above the other with one axis occupy 
ing the plane travelled by the live shaft and the other 
spaced therebelow, the remaining one of said set of five 
being journaled about a localized axis lying to the rear 
of said carried-carried sprocket wheels in a plane which 
extends parallel to said plane travelled by the live shaft 
and transversing the axis of the lower of the last-named 
two sprocket wheels, at least one of said localized 
sprocket wheels being a power-driven wheel, the drive 
chain passing forwardly by an upper run from said rear 
most sprocket wheel and taking oppositely-directed half 
turns from below first about the lower and then about 
the upper of the two carriage-carried sprocket wheels, 
thence extending fowardly to pass first over the upper 
and then under the lower of the two forwardly placed 
localized sprocket wheels, and finally returning by a 
lower run to the rearmost sprocket wheel. 

33. In combination with a carriage supported for fore 
and-aft reciprocal motion along a rectilineal path, and 
an endless conveyor chain trained about drive and idler 
Sprocket wheels one fast to a live shaft and the other 
to an idler shaft carried by the carriage for rotation 
about longitudinally spaced apart transverse axes, an 
endless driving chain trained about a set of sprocket 
wheels occupying a plane alongside and parallel with 
the plane occupied by said conveyor chain, said set in 
cluding several stationary sprocket wheels journaled for 
rotation about localized axes and at least two walking 
Sprocket wheels carried by the carriage one above the 
other with one fast to an end of the live shaft and the 
other freely journaled, one of said stationary sprocket 
wheels being a power-driven wheel, said sprocket wheels 
in the set being so located and the drive chain so trained 
about the same that two oppositely moving runs of the 
chain each parallel the travel path of the carriage and 
extend one run between one of the walking wheels and 
one of the stationary wheels and the other run between 
two stationary wheels which occupy positions one be 
yond one and the other beyond the other extreme of the 
path travelled by said walking wheels, the run of the 
chain including oppositely directed half-turns taken about 
the two walking wheels. 

34. Feed devices comprising an endless conveyor, a 
carriage mounted for fore-and-aft reciprocal movement 
and supporting said conveyor so that the latter will move 
bodily with the carriage, means for driving the carriage 
in its reciprocal movement, means operative when the 
carriage occupies a retracted position for charging to the 
conveyor an object which is to be conveyed, means act 
ing as a complement to said conveyor yieldingly pressing 
the charged object against said conveyor, and means in 
dependent of Said carriage-driving means and operative 
at least throughout periods when the carriage is in mo 
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'tion for driving the conveyor with the direction thereof 
"corresponding to the forward travel of the carriage. 

35. In combination with a winding machine having a 
core-receiving mandrel bodily movable by indexing mo 
tion and in a direction, normal to its axis into and out of 
a loading station, and having an electric motor supplying 
power for said indexing motion: a core-loader therefor 
comprising an endless conveyor arranged to convey a 
core...along a path in which its axis approximately, coin 
cides with that of a mandrel occupying, the loading sta 
tion, a reciprocally mounted carriage supporting the con 
veyor for bodily movement in a fore-and-aft direction 
from , a retracted position whereat the carriage and its 
supported conveyor are adjacent to but spaced rear 
wardly from the proximal end of the mandrel into and 
out of an advanced position whereat the front end of the 

: conveyor projects beyond said proximal end of the man 
drel, normally inactive means for imparting said fore 
and-aft movement to the carriage, means for driving the 
conveyor in a direction such as to feed cores onto the 

I mandrel, means for charging cores individually to the 
conveyor when the carriage occupies a retracted position, 
and means preventing the mandrel from indexing out of 
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the loading station while its travel path is occupied by 
the carriage. 

36. Structure according to claim 35, having a normally 
closed switch contained in a series electric circuit in 
cluding a relay responsible for energizing the electric 
motor and paralleling another series electric circuit, also 
including said relay together with circuit-closing switch 
means closed only when the carriage is retracted, means 
being provided for opening said normally closed switch 
during a momentary interval approaching: the end of the 
mandrel's dwell period. 
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