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[57] ABSTRACT 

A middle tape punched to receive magnets is provided 
?rst with a tape on one side then with magnets in the 
punched apertures and then with a tape on the other 
side to provide a source of a series of magnetically ac 
tuable elements. 

3 Claims, 7 Drawing Figures 
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MAGNETICALLY ACTUABLE ELEMENT 9 

This invention relates to magnetically operable ele 
‘ ments and to their method of constructionfsuch'ele 
ments are designed to be of contrasting appearance or 
to be contrastingly coloured on opposite sides and are 
rotatable between two limiting positions each-display 
ing one of the contrasting sides to a viewer. ' 
Such elements are used in magnetically actuable 

signs, displays or indicators and devices incorporating 
such elements, and are shown in the following US. Pat. 
Nos. belonging to the applicant herein: 
3,365,824 issued Jan. 30, 1968, 
3,140,553 issuedJuly 14, 1964, 
3,518,664 issued June 30, 1970 
3,469,258 issued Sept. 23, 1969 
3,624,941 issued Dec. 7, 1971. 
Although the elements shown in these patents and 

used in the devices there shown, have been satisfactory 
when such devices were custom-built, previous meth 
ods of making the device were not satisfactory nor suf 
?ciently economical for mass production. } 
There has now been devised a method‘ of making 

such elements; (and. a product from which such ele 
ments can be made) in quantity, easily and with econ 
omy. The result of the inventive method is such a mag 
netically actuable element, of novel structure. 
The method includes the provision of three tapes, 

which are to belaminated together to form the ele 
ment. The middle tape will be of a width, at least equal 
to the diameter, or'the smallest dimension of the mag 
netically actuable element to be constructed there 
from. Apertures corresponding to each element to be 
made from the tape, are provided in such middle tape, 
spaced longitudinally therealong dimensioned tore 
ceive a magnet therein. The magnet material for the 
magnets .will be selectedto be magnetizable in a direc 
tion having a component in the plane of the tape and 
with a component perpendicular to the intended direc 
tion of the element pivotal axis. Toward or at one of the 
edges of the middle tape, cut-outs are made to assist, 
in case of the use of automated machinery, the inser 
tion of the magnet in the magnet apertures, and, 
whether automated machinery is used or not, to indi 
cate at a time when the magnets are covered, the 
proper location of the element outline, to assist in the 
cutting out, the stamping out or the weakening ofa line 
around the element, while ensuring the proper location 
of a magnet in each one. 
The middle tape, so apertured and cut-out is then un 

derlaid with a lower tape which with each aperture will 
form the bottom of a recess for the magnet, with the re 
cess sides defined by the aperture edges. The lower 
tape is caused to adhere to the middle tape and this is 
preferably achieved by selecting a lower tape coated on 
the adherence side, with a contact adhesive. The use of 
tape coated with contact adhesive also solves the prob 
lem of adherence of the magnet, since the tape adhe 
sive is exposed in the bottom of the‘ recess when the 
magnet is applied and acts to retain the magnet in posi 
tion. The lower tape is setback from‘the edge to expose 
at least a portion-"of the cut-outs and preferably set 
back from both edges to the extent of the spindle de 
sired. ' . ‘ ‘ ' 

With the lower tape so applied, the magnets ‘are 
placed in position, using the cut-outs to sense the 
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2 
proper location if automatic machinery isused for mag 
net lHS?I‘tlOtl.‘ 

I With the magnets in place, an upper tape is placed 
over the exposed side of the middle tape and of the 
magnets and caused to adhere to the middle tape. 
This adherence is preferably caused by selecting an 

upper tape coated on one side with contact adhesive. 
The upper tape will be set back from the relevant edge 
of the middle tape to leave exposed at least a portion 
of the cut-out still exposed after the application of the 
lower ‘tape. In the preferred method of providing the 
element spindle, the upper tape will be set back from 
both edges to at least the length of the spindles desired. 
The appearance of the element is thought to be best 

whenthe thickness of the magnet is substantially the 
same as that of the middle tape. As long as the magnet 
approximates the same thickness, however, the method 
will provide a workable element tending toward a con 
vexity and concavity, respectively, in the surface of an 
exterior tape, when the magnet is thicker or thinner 
than the middle tape. 
With the outer tapes in place over the middle tape 

and the magnets, the laminated product may simply be 
cut by standard stamping or cutting machinery into a 
plurality'of rotatable magnetically actuable elements, 
each one containing a magnet. 

- In cutting the three-layer laminated tape the cut~outs 
in their predetermined relationship to the magnets are 
used as a manual or automatic guide for the application 
ofa cutting tool to cut out or weaken along a line of the 
required shape (usually circular) for the element. If it 
is desired to provide the spindles on which the element 
will rotate from the tape, these are stamped out of the 
material of the middle tape itself in an orientation to 
project beyond the upper and lower tapes. The magnet 
was selected to be magnetizable with a component per 
pendicular to the spindle‘ and is preferably magnetiz 
able in a substantially perpendicular direction. 

If it is desired to have the elements separate at this 
stage, they are then stamped out of the laminated prod 
uct. If it is desired to retain them in the tape, then the 
shapes are provided with weakened or scored bound 
aries, for detachment later. 

In some cases it will be desirable to magnetize the 
magnets in the desired direction during their arrange 
ment in the tape or after their detachment therefrom. 
Both alternatives are available with the process of the 
invention. 
The element in use will be provided with visually con~ 

trasting surfaces on opposite faces. Usually this will be 
achieved by providing upper and lower tapes having 
opposite colors on their exposed faces. 

In drawings which illustrate a preferred embodiment 
of the invention: 
FIGS. .1-6 show sequentially the construction of ele 

ments in accord’ with the method of the invention. 
FIG. 7‘ shows an element in accord with the inven 

tion. 

' In the drawings is shown the middle tape 10 prefera 
bly of plastic and preferably of the material sold under 
the trade mark ‘Mylar’, The middle tape thickness will 
be ‘selected to ‘correspond as closely as is practical to 
the thickness of the magnetic material selected for the 
magnet.v The thickness of middle tape 10 must also be 
selected to be sufficiently thick to sustain the planar 
shape of the element with the two outer tapes, and if, 
as- preferred, the pivots are formed in the middle tape 
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material, the thickness of the. tape must be sufficient to 
allow the spindle'to support the element weight. On the 
other hand, if, as is common practice, the element is to ' 
be ?exedto'allow the‘insertion of the pivot in its bear 
ings, the'Mylar tape must be made sufficiently ?exible 
to allow this. I ' , 

The‘ surface of Mylar tape 10 is preferably etched or . ' 
otherwise roughened in accord with wellknown tech 
niques to more readily attach to. the adhesive, prefera 
bly of the pressure-sensitive type, of the'two outer tape 
layers. @‘ 1' ' I ' i' ‘ 

' As indicated in FIG. 7 the middle Mylar tape 10 will, 
in the preferred -embodiment,be used to provide ele 
mentswhose spindles are perpendicular to the longitu 
dinal direction ofthe tape,- and‘ hence the magnetic ‘axis 
willbe parallel to the longitudinal direction of the tape 
and it is proposed to use magnetic material magnetiz 
able in such longitudinal direction. Accordingly, as 
shown, the middle tape 10 will bestamped by any suit 
able well knownmachinery indicated schematically at 
12 to provide, corresponding to each element,a,rectan 
gular magnet aperture 14 and a cut-out 16 in the edge 

- ‘of the tape corresponding thereto. It will be noted that 
there need 'notbe a one-,to-one correspondence be 
tween the cut-outs l6 and the-magnetic apertures 14 
but this is obviously ‘the mostconvenient methodsince 
the relationship,betweenjt'hese members must be pre 
determined. The relationship must be predetermined as 
to'angle and distance to .allow the element containing 
the magnet to be de?ned relative to the cut-out 16 so 
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magnetizable- in a predetermined direction. It is op 
tional, and dependent'on the characteroffthe assembly 
and manufacturing processes whether the magnetic el 
ement is magnitized in a predetermined direction be 
fore, during or after the manufacturing process. 
With the magnets located in place, the upper tape 22 

is applied on the exposed surface of the middle tape 10 
and the criteria for the set-back of the upper tape from 
the edge with regard to leaving exposed the cut-outs 16 
(or at least a portion thereof) and with regard to pro 
viding a set-back to’ allow for the‘ spindle length to 
apply equally to the upper as to the lower tape. The 
upper tape will also preferably‘ be caused to, adhere by 
provision thereon of a contact adhesive coating. The 
terms ‘upper’ and‘lower’ tape in‘ this application and 
claims are, of course, used for co'nvenience'and either 
outer tape may be applied from or rest on thetop, the 
bottom,-the side or any other orientation.v ‘ ' 
With» the tape layers in place it may be deisrable in 

some production processes to magnetize the magnets in 
the desired direction at this stageand in some processes 

‘ "to magnetize- earlier or later. It will be appreciated that 
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if it is desired to magnetize at this stage then the tape 
may be simply stepped past magnetizing probes which 
are located by means of the cut-outs, ‘or the magnetiz 
ing process may be performed manually. In accord with 
the preferred embodimentofthe invention, the con 

1 trasting visual appearance of the upper side of the ele 
' ment will be provided by coloring the‘upper tape on its 
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that an elementcontaining the magnet 20 may be delin- ' 
eated by a cutting or a scoring tool after the magnet has 
been covered. The cut-outs 16 instead of being re 
moved at the edge of the tape may be apertures in the 
tape but it is noted that while the magnet’ apertures 14 
must be inside the area to be covered by the outer 
tapes, the cut-outs 16 must be outside this area to allow 
their use after thetape has been applied. . ' 
As shown, afterthe cutting of the magnet apertures 

14 and cut-outs 16 the magnet tape, the lower tape 18 
is applied to the underside of the mylar. This tape may 
be of anydesired substance, usually paper or- plastic 
tape, preferably carrying one ofthe contrasting colors 
onthe sidecof tape 18 whichisto be exposed, and pres 
sure sensitive adhesive onthe other. The tape 18 is ap 

_ plied preferably to a width just narrower than the diam 
eter of the element if it is round and to almost themini 
mum planar dimension of the element if it is otherwise 
shaped. The lower tape 18 must be set back from the 
edges to leave unobscured at least a portion of the cut 
outs, although covering the aperture. lt'is preferred to 
.use the material of the middle tape to provide the spin 
dles, rather than to provide the spindles separately. in 
tegrally extending spindles will preferably extend from 
the element perpendicular to the tape extension direc 
tion and the set back of the lower tape (and of the up 
per) from the edges of therniddle tape must be suffi 
cient to allow for ‘the length of’ the middle spindles. 
With the lower tape 18 in place, adheringto middle 

tape 10, a magnet 20 is inserted in each aperture 14 
and adheres to the exposed adhesive of tape 18. These 
magnetsmay be inserted manually or by automatic ma 
chinery using the cut-outs as sensor datums for cor 
rectly positioning the magnet in the aperturerlnaccord 
with well known techniques'for operation of a device 

outer surface a contrasting color to the exposed surface 
of the lower tape. ‘ I - 1 ‘ 

The elements maybe punched out or outlined me 
chanically by any desired stamping machinery indi 

" eated schematically at_24 located manually or automat 
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ically by the location of the cut-outs. As shown, the 
stamping machinery'will, in the preferred embodiment, 
delineate a circular disc with spindles‘. The spindle 24 
dimensions measuredv longitudinally‘ of the tape will be 
selected to be substantially the same as the tape thick 
ness. As stated previously, if it is desired to have the el 
ements separate at this time, these will be simply 
.‘punched out of the tape by well known-‘techniques. as 
indicated. On the other hand, if it- is desired to retain 
the elements in anordered arrangement at this time, 
the'outline of the element will bem'erely vscored or 
weakenedfor easy removal of the element later. As 

‘ shown, there is thus provided a large plurality of mag 
netically actuable elements whose'number-is only de 
termined by the length of the tape. These magnetically 
actuable elements have contrasting colors carrying a 
magnet having an axis of magnetization at an angle to 

_ and preferably perpendicular tothe‘pivot (i.e., spindle) 
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of the typedescribed in the patents previously-referred _ 
vto, the magnets 20 will be of material permanently 

axis and spindles, for locating the element in a bearing. 
Inv this connection it will be noted that the nature of the 
process provides spindles of approximately square or 
rectangular cross-section with the side of the square or 
rectangle corresponding exactly and/or approximately 
to the thickness of the middle tape 10. It is however, 
found that with the use of plastic such square pivots are 
satisfactory in‘a round aperture. _ 
Although it is within the scope of the invention to 

have the ‘outer tapes cover the pivots thisis not'consid 
,ered a preferable mode of construction because ‘either 
the upper or lower tapes on the spindle may tend to in 
terfere with the stamping of the pivots and with the op 
erationofythe element. Although his within the scope ' 
of the invention to provide the disc element without the 
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spindles in the method defined, and to attach the spin 
dle as a separate element either outside the tape or be 
tween one of the tapes of the middle layer, it is found 
that the process of obtaining the spindles from the 
mylar itself or other middle tape is simpler or more eco 
nomical. 
The middle tape as well as the outer tapes may be 

made of other materials than the plastic preferred for 
the middle tape and the plastic or paper preferred for 
the outer tape. Included in possible alternatives to plas 
tic and paper are aluminum, berylium - copper or any 
non-magnetic element sufficiently rigid to sustain the 
shape of the element and suf?ciently ?exible to be as 
sembled as a tape. If the spindles are stamped out of the 
tape material, as preferred, then for most element 
mounting arrangements, the material must be suffi 
ciently ?exible that it may be ?exed while the spindles 
are inserted in the bearing apertures and may regain its 
shape thereafter. 

I claim: 
1. A plurality-of tape layers arranged so that a plural~ 

ity of magnetically rotatable thin ?at members may be 
formed therefrom comprising: 
three laminated layers of tape extending longitudi 

nally together, ' 
with adjacent layers arranged to adhere to each 

other, 
both said outer tapes being set back from at least one 
edge of said middle tape, 

a series of magnet apertures in said middle tape 
spaced longitudinally therealong, and located in 
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6 
that portion of said tape covered on each side by 
said outer tapes, 

magnets in said apertures magnetizable at a predeter 
mined angle relative to the longitudinal extension 
direction of the tape, 

a series of cut#out locations in said middle tape, 
spaced longitudinally therealong and located in 
that portion of said middle tape, which is exposed 
on each side, by the set-back of said outer tapes, 

said cut-out locations being so arranged that each 
magnet aperture is a predetermined bearing and 
distance from one of said cut-out locations. 

2. A product as claimed in claim 1 wherein said outer 
tapes are set back from both edges of said middle tape. 

3. A magnetically rotatable element of relatively 
wide relatively thin substantially planar shape, whose 
thickness is made up of a middle and two outer layers 
of tape, 

said middle layer being formed'to provide spindles 
projecting from opposed sides thereof beyond said 
outer layers of tape, with said spindles defining a 
rotary axis for said element approximately parallel 
to said plane, ' ' 

an aperture in said middle layer of tape located to be 
occluded on each side by one of said outer layers, 

a magnet in said aperture of approximately the thick 
ness of said middle layer, magnetizable with a com 
ponent at an angle to the axis defined by said spin 
dle. 


