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UNITED STATES PATENT OFFICE 

Herbert Frazer Welsh, Philadelphia, Douglas Cary 
Wendell, Jr., Bryn Mawr, and Theodore. H. 
Bonn, Philadelphia, Pa., assignors, by mesne. 
assignments, to Remington Rand Inc., New 
York, N. Y., a corporation of Delaware 

Application December 28, 1949, Serial No. 135,502 
(CI. 203—280) 3 Claims. 

This invention, relates: generally to a strip or 
tape handling apparatus. which may be used in 
connection with, but whose utility is not limited 
to, such processes as electroplating, drying, and 
photographic development of film strips. 

Heretoforestrip handling devices have utilized 
pairs of parallel cylinders in combination with 
guides such as combs, grooves and slots to di 
rect the strip progressively along the length of 
the cylinder. If the strip, was started on a cylin 
der or a roller in a. direction perpendicular to the 
axis. of the cylinder the strip Would Overlap upon 
itself. If the strip was started in a direction not 
perpendicular to the axis the strip would not 
overlap, but would tend to progressively traverse 
the-length of the cylinder. That is, as the cylin 
der revolved the place where: the tape WaS re 
ceived by the cylinder tended to move to the left 
or right displacing the strip along the cylinder. 
Guides as used in the prior art provide a counter 
force along the edge of the strip to prevent. Such 
action. The result is slippage:of the strip on the 
cylinder, vibration or undulation in the strip, in 
stability in the handling of the strip, and ex 
tensive damage to the edges of thin strips of 
material, making it impractical for use in Such 
CaSeS. 

In this invention a work piece in strip form is 
fed through a roller: train without the use of con 
plex, guides for each wrap about a roller group. 
The strips do not overlap or traverse the Sup 
port members, vibrations or undulations are 
greatly, reduced, and there is: greater stability 
in handling of strips. Of great importance is 
the fact, that the invention nakes possible, the 
handling of very, thin strips: of material with 
negligible distortion. 
An object of this invention is to provide a new 

and improved machine for efficiently handling. 
Strips-of-flexible material. 
Another object of this invention is to provide 

a machine-peculiarly adapted to handle verythin 
strips. Of material' (.001 inch or less). Without dis 
tortion of or injury to Said strip. 
Another object of this invention is to provide 

a machine which may be readily adjusted to 
handle strips of different Widthis. 

Still: another º object of this inventionis to pro 
vide a machine for handling Strips. Of material 
which is capable of adjustment to ; accurately 
maintain a given clearance: between adjacent 
IOOpS. Ofa Strip. 
A further object. of this invention: is ª to pro 

vider-a: machines conveniently," and effectively: pro 
ducing an even plating on a strip of material 
subjected to an electroplating process: 
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2 
Yet another object. of this invention is to pro 

Vide. a strip : handling machine less costly" and 
simpler in construction than any heretofore: 
known. 
With the foregoing discussion in mind; this 

invention itself will be most readily understood 
from the following detailed description of a rep 
resentative embodiment thereof, reference, for 
this, purpose being had to the accompanying 
drawings in which: 
Figure 1 is an end view of the machine, 
Figure 2 is a side view of the cylinders of the 

machine with a strip of material thereon, and 
disclosing, by Way of example, the use of the in 
Vention with conventional electroplating appara 
tus (shown in dotted lines), 

Figure 3 is an end view of Figure 2, 
Figure 4 is a top view of Figure-2, 
Figure 5 shows an enlarged. Section between 

lines - and 2-2 of Figure 4, 
Figure 6 is an end view showing a modified 

form of the machine, 
Figure 7 is a side view of the lower Section of 

Figure 6, 
Figure 8 is a top view of Figure 7, 
Figure 9. is a Side View of a second machine: 

With a strip of material thereon, and 
Figure 10 is a right end view of Figure: 9. 
Like reference numerals designate like parts 

throughout the Several views. 
Referring, now to the drawings, numeral O 

designates a cylinder or roller having an axially 
disposed horizontal shaft which is supported 
for rotationin suitable bearings 2 and end frame 
3. It is noted that non-rotatable strip receiv 
ing bodies can be utilized if the strip is made to 
Slide. Over the contacted surfaces of the said 
bodies. The end of shaft is fitted with a drive 
Wheel 4. which is linked to the drive shaft 7 
of an electric motor 5 by means of a drive belt 
í 6.. The motor 5. may be reversible and adapt 
ed for variable speed. operation. It is mounted 
on the frame 3, which frame is attached to any 
Suitable structure (not shown in drawing). Al 
though the notor drive is desirable, the machine 
may be operated Satisfactorily without it if the 
Strip can bear a tension upon it, as it leaves the 
device. 
A cylinder i? and its shaft i? are physically 

Similar to and f, respectively, having equal 
diameters and lengths. Support is provided by 
Suitable bearings í í? mounted in an inverted U 
shaped frame 8. This frame is connected to 
i3 by a nut and boit 22 and 23, respectively. 
Cylinders 0 and í í0 as shown in Figures 1, 2, 

3 and 4 are positioned so that their axes and 
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lie in parallel planes with the axis of one 
cylinder angularly displaced relative to the axis 
of the other by the angle 0. By adjustment of 
the frame 8 about its Support point, cylinder 
to may be rotated around a perpendicular line 

2 intersecting the axes of the said cylinders at 
their centers (Figure 4). The said angle may be 
varied by loosening the nut 22 which allows an 
angular displacement between frame 3 and 
frame 8. The angular relationship between 0 
and f is relative and it does not matter 
whether 0 or O is displaced to vary 8. It is 
also to be underStood that the di Spacement 6 
of the cylinders need not be limited to the rota 
tion about an axis such as 2, but may be about 
any axis which is perpendicular, though not nec 
essarily interSecting both the axes 9 and 2 
(Figure 5). 
In the operation of the machine, as the cyl 

inder O is revolved a strip of material 26 is fed 
onto the said cylinder from a supply reel (not 
shown) So that each edge of the strip while it is 
in contact with the cylinder is in a plane per 
pendicular to the axis 9. For this reason, as 
explained above, the strip does not axially 
traverse the roller and stability is achieved. 
The strip 26 after leaving O moves to 0 

Where it passes around 0 in the same manner as 
described for 10, with the same resulting stability. 
The Strip then again returns to 10 forming a 
lo??. 
Upon returning to 0 the strip assumes a posi 

tion on 10 adjacent to the position taken by the 
strip as it is first fed onto the cylinder O. The 
Strip 26 thus continues to pass back and forth 
about the cylinders 0 and 0 forming a number 
of loopS until it leaves the machine as it entered 
it, With its edges in a plane perpendicular to the 
axis of the cylinder it leaves. It may be, thus, 
observed that because of the Symmetrical rela 
tionships involved the direction of the strip 26 
may be reversed or the strip 26 fed onto either 
cylinder and may be taken off either cylinder. 

It can be noted that the strip 26 in passing from 
One cylinder to the other is twisted through an 
angle of 0, and is then twisted back through 
0, when it returns. The rate of twist can be 
increased or decreased by either decreasing or 
increasing, respectively, the distance between the 
parallel planes in which the axes 9 and 20 lie. 
The distance between the corresponding edges 

of adjacent loops lying side by side on a cylinder 
is hereby defined as the pitch of the machine. 
The pitch of the machine is a function of the 
diameters of the cylinders as well as 9. In the 
instant case where the diameters are equal it will 
be seen by referring to Figure 5, that the pitch 
is equal to the diameter D of the cylinder times 
the sine of the angle 0. Furthermore, it appears 
that the pitch P, is equal to the gap G, plus the 
Width of the strip W. Therefore, by changing 6, 
any Values may be given to G and W, so that the 
machine can be adjusted to handle different 
Widths of Strip with any desired gap between 
loops of the strip. Although the size of the loops 
Vary along the lengths of the cylinders 9 and 
20 the pitch remains sensibly constant. 

Referring now to Figures 6, 7 and 8, bars 24 
and 24 of rectangular cross-section, are sup 
ported at their ends by attachment to the frames 
13 and i 8, respectively. The bars contain a mul 
tiplicity of slots 25 and 25. The distance along 
the line of SlotS from an edge of a slot to the 
corresponding edge of the next adjacent slot is 
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4 
equal to the pitch of the machine which has been 
defined ab OWe. 

Guides 24 and 24 may be used in connection 
With the above described machine to provide 
greater stability when the strips are defective. 
When strip edges are curved in the plane of the 
strip it tends to make the strip shift its points 
of contact on the cylinders. When the guides are 
used the loops of the strip pass through the slots 
in each of the guides and damage due to any 
irregularity in the strip is prevented. Otherwise, 
as explained above, the guides are not needed. 
This machine is generally useful in diverse 

applications and is especially valuable when used 
to plate ordinary and verythin strips of material 
in an electroplating process. USually when strips 
are electroplated there is a greater build up of 
plating along the edges because of the concen 
tration of current density at places of greater 
Curvature. By the use of this machine the strip 
can be handled so that the gaps between the 
loops are Small (0.02'), approximating a sheet 
and resulting in the concentration of current 
density only at the outer edges of the outer loops. 
If 20 loops are placed side by side 38 sides are 
protected and 2 sides are exposed. The edge 
effect is thus reduced to one twentieth (A0) of 
that on unprotected tape. 
Another embodiment of this invention is shown 

in Figures 9 and 10. A plurality of strip receiv 
ing bodies 200 are mounted at a distance from 
each other with their lengths along direction 
lines skewed. With respect to each other. The said 
Strip receiving bodies 200 are supported at each 
Of their ends by universal mountings in a pair 
of end plates 20 and 202. If it is desired to have 
rotatable Strip receiving bodies, self-aligning 
bearings can be provided for the ends of the 
Said bodies. 
A Shaft 20, which is threaded to receive a nut 

On each of its ends passes through the centers of 
the end plates 20 t and 202 axially aligning them. 
The said shaft also passes through the frame 
Sections 208 and 209 to which it is fastened by 
nuts 203 and 204. The bolts 205 and 206 prevent 
rotation of end plates 20 and 202 about the shaft 
20 and fix the position of the said end plates with 
respect to the frame section. 208 and 209. The 
skew of the strip receiving bodies 200 with respect 
to each other is varied by removing one of the 
Said bolts 205 or 206 and respectively rotating 
With relation to each other one of the said end 
plates 20 or 202. 
The frame sections 208 and 209 are fastened 

together by a pair of nuts and bolts 210 and 2 . 
The interconnection of the said frame sections 
allows for change in the axial distance between 
end plates 20 and 202 due to adjustments in the 
relative Skew of the said strip receiving bodies. 
A strip of material 26 is fed into the machine, 

passes from one strip receiving body 200 to 
another in a manner similar to that described 
above, forms a number of loops around the said 
bodies and is thereafter removed from the 
machine. The machine need not be provided with 
rotatable strip receiving bodies when provision 
is made for the strip to have a sliding contact 
With the said strip receiving bodies. 
The pitch of the machine, as shown previously, 

is a direct function of the relative skew of said 
Strip receiving bodies. Therefore, the said skew 
may be varied to adjust the spacing of the loops 
and also to accommodate for strips of different 
Widths. 

It will, of course, be understood that the de 
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Scription and drawings herein contained are 
illustrative merely, and that various modifica 
tions and changes may be made in the structure 
disclosed without departing from the spirit of 
the invention. 
What is claimed is: 
1. A Strip-handling device comprising a pair 

of Superposed pivotally connected frames, a strip 
receiving cylinder rotatably mounted in each 
frame, One of said frames being adjustable to 
permit the axes of the cylinders to be relatively 
adjusted in parallel planes at a skew angle. 

2. In a strip-handling apparatus constructed 
and arranged to receive strips of material of pre 
determined width, a frame having a plurality of 
sections, one of said sections being rotatable rela 
tively to another of the sections and having a 
plurality of guide elements connected thereto, 
Said elements being effective to receive a corre 
Sponding plurality of Strips of material, a cylin 
drical member turnably arranged on the rotat 
able Section and receiving strips of material from 
the guide elements, a Second cylindrical member 
turnably mounted on another of the sections, 
and other guide elements arranged on the last 
mentioned section and effective to receive strips of 
material from the first-mentioned cylindrical 
member. 

3. In a strip-handling apparatus constructed 
and arranged to receive and operate on strips of 
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material of predetermined width, a frame having 
a relatively fixed section, a guide assembly fast 
ened to Said Section, a, first Strip-receiving mem 
ber rotatably Supported on said fixed section, and 
Operative to receive strips of material from the 
Said guide assembly, a rotatable Section arranged 
On the frame and also having a guide assembly, 
and a second strip-receiving member turnably ar 
ranged on the rotatable section; said second strip 
receiving member receiving Strips from the last 
mentioned guide assembly. 
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