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Patented June 6, 1944 2,350,549 

UNITED STATES PATENT OFFICE 
FEED MECHANISM 

Nicholas Eslinger, Foster, Ohio, assignor to Rem 
ington Arms Company, Inc., a corporation of 
Delaware 

Application January 30, 1942, Serial No. 428,825 
(C. 242-55) 5 Claims. 

The present invention relates to winding ma 
chines, and in particular to a machine for wind 
ing strips of paper for use as shot shell base 
Wads. 
A shot shell base Wad is adapted both for the 

purpose of reinforcing the shell adjacent the end 
thereof where extremely high stresses occur due 
to the gas pressure developed by the rapidly 
burning powder; and for sealing the tube against 
the loss of pressure which would occur by leak 
age of gas between the metallic cap and the wall 
of the tube. 

It has been found that wads quite satisfactory 
for these purposes could be wound from strips 
of paper of various widths depending upon the 
desired thickness of the finished Wad. As now 
practiced, the paper strip material is fed from 
relatively heavy wad rolls in substantially con 
tinuous lengths to suitable winding spindles 
which are intermittently rotated at relatively 
high speeds for a predetermined number of rev 
olutions so as to wind up a tight roll of paper 
of predetermined diameter which is subsequently 
inserted into the open end of a paper tube. 
However, inasmuch as the winding and insert 
ing processess are intermittent, the difficulty has 
arisen as to suitable means for unwinding a sub 
stantially continuous length of strip material 
from the relatively heavy supply rolls and Sup 
plying the material to the intermittently rotat 
ing winding spindle Without producing excessive 
strains such as to break the strip. 
At least two methods of unwinding the mate 

rial have been followed in the prior art, namely, 
jerking the strip of material immediately prior 
to being rewound so as to overcome the inertia, 
of the supply roll and initiate its unwinding 
which is furthered by the draft of the reWind 
ing spindle; and secondly, the use of a revolv 
ing type feed dial for positively unwinding the 
roll of material. 

Neither process has been entirely satisfactory 
in that either the strip of paper is frequently 
broken by the jerking motion; or the rate at 
which the material is supplied to the winding 
spindle varies, decreasing from an excessive 
amount of unwound material to an inadequate 
amount with the constantly diminishing circum 
ferential speed of the roll. In order to minimize 
this latter effect, supply rolls of relatively small 
diameter have been resorted to which require 
frequent replenishing. - 

It is an object of this invention to supply un 
wound material to an intermittently rotating re 
winding element at a substantially uniform 
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average linear speed. A further object is to un 
Wind material to be rewound at a substantially 
uniform rotational speed, and to provide means 
for supporting the unwound material accumu 
lated due to the differences in speed of unwind 
ing and rewinding. A still further object is to 
convert the constantly diminishing circumfer 
ential speed of the material being unwound to a 
Substantially uniform average-delivery speed. 
Other objects, features and advantages of the 

invention will be expressed in the description 
which follows. 

In the drawings: 
Fig. 1 is a plan view of the machine showing 

two winding units. 
Fig. 2 is a front elevation on line 2-2 of Fig. 1. 
Fig. 3 is an end elevation on line 3-3 of Fig.1. 
Fig. 4 is a modification of the segmental ma 

terial supporting elements of Fig. 1. 
The machine of this invention is shown as 

comprising two inter-connected Winding units, 
but it will be understood that either unit alone 
embodies the Spirit of the invention. 

Referring to Fig. 1, the machine has a base 
f0 on which the winding units are mounted, 
which comprise a pair of Winding elements, in 
dicated generally at if, fl; and a pair of mate 
rial-supporting elements f4, 4. Each winding 
element is supported on the base 0 by an 
arm 2 which may include any suitable well 
known form of guide element 3 for guiding the 
material from its respective supporting device 4, 
hereinafter described, to its respective Winding 
spindle 5. The latter is rotated by suitable 
drive means, as indicated generally at 50. No 
claim is hereinafter made to the particular Wind 
ing spindle and guide means shown, it being 
clear that modifications thereof may be used 
Within the scope of the invention. 

Since each element for supporting the mate 
rial R, to be unwound and for Supplying it to 
one of the winding spindles 5 is substantially 
identical, the following description will be given 
with respect to the single element 4 shown 
partly in section in Fig. 2, unless otherwise spec 
ified. The supporting structure of this element 
comprises a circular platform 6 having a rim 
portion 1 and a concentric vertically drilled hub 
8 which is fixedly secured by a screw f 90 (see 
Fig. 3) in a vertically drilled hole 9 in the 
upper end of a supporting arm. 20. The arm 20 
is bolted at its lower end to the base 0 and ex 
tends upwardly at an angle to the horizontal to 
suitably elevate the platform S with respect to 
the aforesaid winding and guiding elements 



and 3 respectively. The numerals 60 are a 
plurality of holes drilled through the bottom of 
the platform 6 adjacent the rim thereof for 
permitting the escape of dust, lint, paper parti 
cles, etc. tending to accumulate in the platform. 
2 is a relatively thin disk-like table or unwind 
ing means concentrically mounted within the 

5 

rimmed platform 6 and fixedly secured on the . 
upper end of a vertical spindle 22 rotatably sup 
ported in the hub 8 by bushings 23, 23. 
The outside diameter of the disk 2 is Sub 

stantially less than the inside diameter of the 
rimmed platform f6, in consequence of which 
an annular space 24 is formed between the Outer 
edge of the disk 21 and the inner wall of the rim 
7. A relatively long segment 25 and a plu 

rality of short segments 25, or radially disposed 
supporting blocks, substantially equal in width 
to the width of the space 24 are bolted to suit 
able ribs 24 of the platform 6 at spaced points 
around the annulus 24, the upper surfaces of the segments 25 and 25' lying in substantially the 
same plane as the upper surface of the unwind 
ring disk 2i. Although annularly spaced Seg 
- ments are shown, it will be understood that the 
number and/or length of the segments may be 
increased (as shown in Fig. 4) to form a sub 
stantially closed ring or platform 250, in which 
event drilled holes 60' may be formed in the ring to permit paper lint, dust, etc. to fall through 
to the fixed platform 6 and to escape through its 
holes 60. 
The upper end of the spindle 22 projects above 

the surface of the disk 2 and supports a hub 
26 rotatably mounted on the spindle by a ball 
bearing 27. 
The lower end of the spindle 22 carries a pull 

ley 28 which is keyed thereto at its hub portion 
29 and which is connected by a V-belt 30 to a sec 
ond pulley 3. The latter is freely rotatable on 
the lower end of a stud shaft 32 fixed at its 
upper end in the base 0. 

Rotation is transmitted to the pulley 3 by a 
suitable oscillating link 33 connected at one end 
to an eccentric pin 34 which is carried on a crank 
35 of the pulley 3 . The opposite end of the oscil 
lating link 33 is connected to a pulley 3' by 
a crank 35' and eccentric pin 36, the latter being 
located substantially 90' in advance of the ec 
centric pin 34. The pulley 3 is similarly freely 
rotatable on the lower end of a stud shaft 32" 
secured in the base fo, and is connected by a V 
belt 30' to a pulley 38. The latter is keyed to 
the lower portion of a vertical arbor 39, which 
is supported from the platform 6 and which 
rotatively supports an article discharging disk 40 
at its lower end. The articles, or shot shells 
having a wound wad inserted in one end there 
of, are conveyed from the winding spindles onto 
the discharging disk 40 by a suitable trough in 
dicated by the dotted lines 4 f. Referring to Fig. 
3, the upper end of the arbor 39 is shown jour 
.naled in bushings 42-42 in a substantially verti 
cal sleeve bearing 43, the upper end of which is 
fitted in a drilled hole 44 in the bottom of the 
platform 6'. A suitable flange 45 of the sleeve 
43: is bolted to the underside of the platform. 6' 

1 to hold the sleeve bearing 43 securely in place. 
. . . The lower end 46 of the sleeve.43 forms a bear 
ing face for the adjacent face of the hub 47 of a 
spur gear 48 which is rotatively supported on the 

- arbor. 39. The gear 48 is in mesh with a second 
spur gear 49 which is fastened to the lower end 
of the spindle 22. 5. is a suitable sheet metal 

2,350,549 
shield arranged to enclose the gears 48 and 49. 
Power is transmitted to the pulley 38 by Suit 

able means not shown; rotation of the pulley 
38 and arbor 39 is transmitted by the gear 48 to 
the intermeshing gear 49 which in turn rotates 
the spindle 22' and material unwinding disk 2 
with respect to the stationary rimmed platform 
6'. Simultaneously the V-belt 30' of pulley 38 

(see Fig. 2) drives the pulleys 3' and 3 through 
the connecting crank link 33, thus transmitting 
rotation to the spindle pulley 28 and to the sec 
ond material unwinding disk 2 . 
In operation a relatively large Wound roll R. 

of paper strip is laid on the rotating unwinding 
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disk or table 21, being concentrically located with 
respect thereto by the freely rotating hub 26. An 
end R' of the paper strip is led through a slot 
50 in the rim 7 of the stationary platform 6 
and threaded through the guide means 3 into an 
eye 5 of the winding spindle 5. The roll Sup 
porting disk 2 is rotated at a uniform Speed by 
the above described pulley, and belt drive, there 
by unwinding a continuous strip of paper at a 
continuously diminishing circumferential speed 
in accordance with the decreasing diameter of 

The winding spindle 5 is rotated in 
termittently at a relatively high speed and for 
a predetermined number of revolutions so as to 
rewind the strip of paper Supplied from the un 
winding roll into a tightly wound paper wad 56 

* (Fig. 2) substantially equal in outside diameter 
to the inside diameter of the body or tube 5T of 
a shot shell. Suitable means, not forming a 
part of this invention, are provided for removing 
the wound wad from the spindle 5 and insert 
ing the Wad into the Shotshell tube 57. 

It will be evident that each predetermined 
length of paper intermittently drawn into the 
Winding Spindle travels at a Substantially uni 
form linear speed and that the Summation of 
such predetermined lengths of paper, or the con 
tinuous strip of material, is advanced at a uni 
form average linear Speed. 

If the supply roll is a full one the material of 
the roll is initially unwound at a circumferential 
speed greater than the average linear speed of 
rewinding due to the relatively large diameter of 
the roll. Consequently an excess amount of un 
wound material is produced which spreads out 
wardly or radially with respect to the roll and 
accumulates on the Supporting Segment 25 and 
the blocks 25 of the rimmed platform 6. The 
accumulation of the excess material continues, 
although at a steadily decreasing rate, until the 
circumferential Speed of the material being. un 
wound substantially equals the average linear 
Speed of rewinding. Thereafter the excess mate 
rial accumulated on the segments is gradually 
used up by the winding spindle 5, thus compen 
Sating for the steady decrease in amount of mate 
rial being unwound. Hence it is clear that the annularly disposed segment 25 and segmental 
blocks 25' constitute means for supporting the 
excess material produced by the relative speeds 
of unwinding and rewinding, and in so doing 
convert the constantly decreasing circumferen 
tial or linear speed of the material being un 
wound to a substantially uniform average linear 
Speed at which the strip is drawn into or rewound 
on the winding spindle. 

It is evident, therefore, that by the machine of 
... this invention the paper strip is fed to the re 
... Winding Spindles without jerking or otherwise 
Creating-excessive tension in the strip, and that 
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the size of the supply rolls used may be consid 
erably greater than the size of the rolls previ 
ously used, thereby necessitating less frequent 
replenishment and effecting greater efficiency in 
operation. 
Although the above description relates to the 

particular application of the invention to winding 
shot shell paper base Wads, it will be understood 
that the invention is not So limited and that it 
shall have other applications Within the Spirit 
and scope of the appended claims. 
What is claimed is: 
1. In a wad Winding machine, the combination 

with a winding spindle and means for intermit 
tently rotating the spindle, of means for supply 
ing a continuous strip of Wad material to Said 
winding spindle at a substantially uniform aver 
age rate comprising a rotatable disk for support 
ing a roll of wad material in a Substantially hori 
zontal plane, drive means for uniformly rotating 
said disk for unwinding a continuous strip from 
said roll at a linear speed which varies in accord 
ance with the decrease in diameter of said roll, a 
fixed platform having a rim portion circumscrib 
ing said disk, and a plurality of Segments Spaced 
about the periphery of said disk and fixedly dis 
posed between said disk and said rim, the surface 
of each segment being fiush with the Surface of 
said disk for accumulating unwound strip mate 
rial spreading outwardly from said disk and con 
verting the variable unwinding speed of the un 
wound strip to a substantially uniform average 
Supply speed. 

2. In a wad winding machine, the combination 
with a winding spindle and means for intermit 
tently rotating the spindle, of means for Supply 
ing a continuous strip of wad material to Said 
winding spindle at a substantially uniform aver 
age rate comprising a rotatable disk for Support 
ing a roll of wad material in a substantially hori 
Zontal plane, drive means for unifornly rotating 
said disk for unwinding a continuous strip from 
said roll at a linear speed which varies in accord 
ance With the decrease in diameter of Said roll, a 
fixed platform having a rim portion circumscrib 
ing said disk, said platform having holes therein, 
and an annular platform interposed between Said 
disk and said rim, the surface of said platform 
being flush with the Surface of said disk for Sup 
porting unWound material Spreading OutWardly 
from said disk and converting the variable un 
winding speed of Said unwound material to a Sub 
stantially uniform average Supply Speed, said an 
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nular platform having holes therein for permit 
ting lint from said roll of material to drop from 
said annular platform and to escape through the 
holes of said fixed platform. 

3. In a winding machine, the combination with 
a winding spindle and means for rotating the 
spindle; of means for supplying material to Said 
winding spindle comprising a rotatable table for 
unwinding the material, Said table having a Sub 
stantially vertical axis of rotation; members in 
the plane of said table for supporting an excess 
of unwound material produced by a difference 
between the speed of unwinding and rewinding 
of said material; and an element circumscribing 
the supporting members constructed and ar 
ranged to limit the radial expansion of Said 
excess unwound material. 

4. In a winding machine, the combination with 
a winding spindle and means for rotating the 
spindle; of means for supplying material to said 
winding spindle comprising a material supporting 
disk having a substantially vertical axis of rota 
tion and rotatable in a substantially horizontal 
plane for unwinding the material; a rim cir 
cumscribing said disk and Spaced radially from 
the periphery thereof; and segments spaced cir 
cumferentially about the periphery of Said disk 
in the horizontal plane thereof and between the 
periphery of said disk and said rim for supporting 
an excess of unwound material produced by a 
difference between the speed of unwinding and 
rewinding of said material. 

5. In a winding machine, the combination with 
a winding spindle and means for intermittently 
rotating the spindle; of means for Supplying ma 
terial to said winding spindle comprising a mate 
rial supporting disk having a Substantially ver 
tical axis of rotation and rotatable in a Substan 
tially horizontal plane for unwinding the mate 
rial; drive means for rotating said disk at a Sub 
stantially uniform Speed Whereby the Speed of 
unwinding of said material exceeds the Speed of 
rewinding by said winding spindle; and a sta 
tionary ring having a planar Surface partially 
circumscribing said disk in the horizontal plane 
thereof for accumulating the radially expanding 
unwound material produced by the Speed differ 
ential between said unWinding and rewinding 
speeds, the surface of said ring having apertures 
therein to enable the escape of lint from Said 
rim. 

NICHOLAS ESLINGER. 


