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This invention relates to reeling systems, and more 
particularly to a control means for such a system. 

In automatic accounting apparatus, it has been found 
convenient to store data to be used by the apparatus in 
the form of magnetic pulses on a magnetizable record 
member such as iron-oxide coated plastic tape. In certain 
phases of the handling of such tape, it is necessary that 
the record member be started and/or stopped in very 
short time intervals, on the order of a very few milli 
seconds. Tapes of the type mentioned are most con 
veniently handled on storage reels. However, because of 
the mass and accompanying inertia of such reels together 
with similar characteristics of their associated driving ap 
paratus, difficulty has been experienced in achieving the 
required rapidity in the starting and stopping thereof. 
To obviate the necessity of utilizing the high-inertia 

reels, it has been proposed that the tape be stored loosely 
in bins on either side of a suitable tape driving unit. But 
it is anticipated that the tape used in such a system will be 
quite long, on the order of 2400 feet. Consequently, 
each bin must be of sufficient size to accommodate sub 
stantially the full length of tape, and, therefore, would be 
quite large. Since, in an anticipated record storage in 
stallation, a large number of such tapes will be used, and 
since the data stored thereon must be readily accessible, 
a correspondingly large number of reeling systems will be 
required. In such an installation, the space requirements 
of the system would present a problem. 

It is accordingly, an object of the present invention to 
provide an improved reeling system for tapes character 
ized in that a minimum space is required while maximum 
convenience is achieved. 

it is another object to provide an improved control 
System for reeling systems of the type set forth. 

In accomplishing these and other objects, there has 
been provided, in accordance with the present invention, a 
reeling system wherein the tape is stored on a pair of 
reels. Motor means are provided for driving the reels. 
Separate driving means responsive to any desired control 
signals is provided for the tape. Means in accordance 
with the invention responsive to the demand of the tape 
driving means is provided which controls the reel driving 
means to maintain preferred tape storage conditions and 
thereby to permit free feed of tape without inertia effects 
of associated mechanism. 
A better understanding of the present invention may 

be had from the following detailed description when read 
in connection with the accompanying drawing in which: 

Fig. 1 is a schematic representation showing, in ele 
vation, one form of reeling system embodying the present 
invention; 

Fig. 2 is a sectional view taken along the line 2-2 of 
Fig. 1 and looking in the direction of the arrows; 

Fig. 3 is a schematic representation showing, in ele 
vation, another form of reeling system embodying the 
present invention; 

Fig. 4 is a sectional plan view taken along the line 
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be substituted for the switches. 

2 
4-4 of Fig. 3 and looking in the direction of the arrows; 
and 

Fig. 5 is a chart showing a relationship between the 
lack of balance of the tape in a pair of receptacles and the 
energization of a reel driving means. 

Referring now to the drawings in more detail, there is 
shown in Figs. 1 and 2 a reeling system embodying the 
present invention. A first and second tape storage reel 
2 and 4 respectively are mounted coaxially on a com 
mon driving shaft 6 which extends through a mounting 
panel 8. The two reels 2 and 4 are driven simultaneous 
ly by a motor 10 through an electrically operated clutch 
2 such, for example, as a magnetic clutch. A tape mem 
ber 4, which may be a magnetic record tape, passes 
from one of the storage reels to the other. The motor 
10 is to be of any known reversible type having external 
connections facilitating reversal. Simple and known 
switching arrangements or relay control may be operated 
by the switching means hereinafter referred to as being a 
part of the illustrative embodiments for reversing the 
Ilotor. 

in its path between the two reels, the tape passes a 
separate tape driving unit 16 of a known kind and em 
ployed for any desired purpose. The tape driving unit 
16 usually drives the tape in response to signals which 
may be some function of the data recorded on the tape. 
Suitable function means (not shown) may be included be 
tween the rollers 18 and 20 of the tape driving means. 
The function means may, for example, comprise a set of 
signal translating heads or any other signal sensing means. 

Between the first reel 2 and the tape driving unit 16, 
the tape forms a slack loop. Another slack loop in the 
tape is formed between the second reel 4 and the tape 
driving unit 16. Since the two reels are always driven at 
the same rotational velocity, the combined length of the 
two slack loops will be variable from a minimum when 
Substantially all of the tape is on one reel to a maximum 
when the two reels contain substantially equal amounts 
of tape. The slack loops on both sides of the tape drive 
unit 16 permits the tape to be rapidly started and stopped 
without the necessity of overcoming the high inertia of 
the reels. The minimum length of the loops should be 
such that the reels 2 and 4 can be brought into motion 
before either of the loops have been completely taken up. 

In order to prevent the loops in the tape 14 from fail 
ing free, with the accompanying danger of becoming 
fouled or tangled, a pair of receptacles 22 and 24 are 
provided for receiving, respectively, the two loops. Since, 
as previously pointed out, the space requirements should 
be held to a minimum, the receptacles should, accord ingly, be kept as small as practicable. 
The necessary size of the receptacles may be kept to a 

minimum if the quantity of tape in one of the receptacles 
is substantially the same as the quantity of tape in the 
other. in other words, approximately one-half of the 
tape that is extending between the reels is in each recep 
tacle. This is achieved by using a balancing member or 
arm 26 which extends in opposite directions from a central 
pivot 28. The ends of the arm 26 extend through open 
ings 30 and 32 into the receptacles, respectively. 
The slack length of tape in each of the receptacles rests 

on the end of the balance arm 26 associated with the 
respective receptacles. If one receptacle contains a greater 
quantity of tape than the other, the end of the balance 
arm associated therewith will be depressed. 

In a position to be actuated by movement of the bal 
ancing arm 26, is a suitable electric circuit controlling 
means, represented in the drawing by a set of suitable 
Switches such as micro-switches 34 and 36. It will, of 
course, be apparent to anyone skilled in the art that suit 
ably selected potentiometers or other known devices may 

These switches are ar. 
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ranged to control the energization of the reel motor 10 
and the associated clutch. In one arrangement, the order 
of operation of the clutch 12 and the motor 10 is illus 
trated in Fig. 5. In the normal position of the balance 
arm 26 as represented by the line N, neither the motor 
ner the clutch is energized. Each of the switches 34 and 
36. comprises two switching units and may be a double 
pole switch which is characterized in that, one unit or 
member of the switch closes before, the other. One of 
the units may of itself be a double pole Switch to facilitate 
motor reversal. As the balance arm 26 tips either way 
from the normal position to a position represented by 
the line M1, or M2, the first member of the appropriate 
one of the switches closes to energize the motor, the direc 
tion of the tilt of the arm 26 will determine the direction 
in the which the motor will be energized to be driven. 
Further tilting of the balance arm 26 to a position repre 
sented by the line C1 or C2 causes the second portion of 
the microswitch to close, engaging the clutch. The time 
lag between the starting of the motor and the engagement 
of the clutch permits the motor to come up to speed before 
a load is applied to it. 
tape in the receptacle 22, the tilting of the balance arm 
will close the switch 34 energizing the motor and the 
clutch to drive the reels in a clockwise direction. Of 
course, if there is an excess of tape in the receptacle 24 
the motor will be energized to drive the reels in a counter 
clockwise direction. Thus the system described above will 
function by repeated operations to maintain a substantial 
equality of the amount of tape in the two receptacles. 
The form of reeling system embodying the invention 

which is illustrated in Figs. 3 and 4 is substantially the 
same as that shown in Figs. and 2 with the exception 
that the reels 38 and 40 are mounted in spaced, parallel 
axes instead of being mounted coaxially as previously. 
described. There is the further distinction in that each 
reel is provided with a separate drive motor. 42, and 44, 
respectively. These motors operate in opposite directions 
with normal excitation. For the sake of convenience of 
description, the same reference characters will be used in 
Figs. 3 and 4 as was used in Figs. 1 and 2 for parts which 
are substantially the same. Each motor is coupled to its 
associated reel by means of an electrically, operable clutch 
46 and 48 respectively. As shown in Fig. 4, the first reel 
38 is mounted on a shaft 50 which is connected to the 
motor 42 through the clutch 46 and the second reel 40 
is mounted on a second shaft. 52 which is connected to 
the motor 44 through the second clutch 48. Mounted on 
the first shaft 50, between the reel and the clutch, is a 
pulley. Sá. A second pulley. 56 is similarly mounted on 
the second shaft 52. These pulleys are coupled together 
by a coupling belt 58 in such a manner that there will be 
no relative slip between the two pulleys. This may be 
accomplished by using a notched belt and toothed pulleys. 
With this sort of an arrangement, the motors need not 
be of a reversible.type. Only one motor and the associated 
clutch need be energized at any one time. Due to the 
coupling of the belt 58, when one of the motors and the 
associate dclutch is energized, both reels will be driven 
at the same speed and in the direction determined by the 
motor and clutch that is energized. When the balance 
arm 26 tilts in the opposite direction the motor that was 
energized is disconnected, and the other motor is ener 
gized and connected to drive both reels in the opposite 
direction. 
A third form of the apparatus can be arranged in view 

of the foregoing disclosure, similar to that shown in Figs. 
3 and 4, wherein only one of the motors is used, if that 
motor is of a reversible type, the two reels being simul 
taneously driven by the coupling belt. Regardless of the 
form of apparatus employed, the principles involved are 
substantially the same. 
Thus it may be seen that there has been provided a 

reeling system which provides the convenience of reel 

Thus, if there is an excess of 
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4. 
storage for the tape, the rapidity of start-stop operation 
of receptacle storage of the tape, and economy of space 
construction cost. 

I claim: 
1. In a reeling system for a tape member the System 

including separate tape driving means, in combination, a 
first and second movable tape storage means, means for 
imparting movement to said tape storage means, a first 
and second tape accumulating means associated respec 
tively with said first and second tape storage means for 
receiving a slack length of tape between each of said 
tape storage means and said tape driving means, means 
positioned in cooperative association with each of said 
tape accumulating means for determining the relative 
amount of tape in said two tape accumulating means, 
and means responsive to said determining means for con 
trolling said means for imparting movement to said tape 
storage means, 

2. In a reeling system for a tape member and including 
a signal responsive tape driving means, in combination, a 
first and second tape storage reel, driving means for said 
reels, a first receptacle positioned to receive a slack length 
of tape between said first reel and said tape driving means, 
a second receptacle positioned to receive a slack length of 
tape between said second reel and said tape driving means, 
balancing means positioned in cooperative association with 
said receptacles for determining the relative quantity of 
tape in each of said receptacles with respect to each other, 
and means responsive to said balancing means for con 
trolling said driving means for said reels. 

3. In a reeling system for a tape member and including 
a signal responsive tape driving means, in combination, 
a first and second tape storage reel, said reels being mount 
ed coaxially, driving means common to both of said reels, 
a first receptacle positioned to receive a slack length of 
tape between said first reel and said tape driving means, a 
second receptacle positioned to receive a slack length of 
tape between said second reel and said tape driving means, 
balancing means positioned in cooperative association 
with said receptacles for determining the relative quantity 
of film in each of said receptacles with respcct to each 
other, and means responsive to movements of said bal 
ancing means for controlling said driving reans for sai. 
reels. 

4. In a reeling System for a tape inciber and inciul 
ing a signal responsive tape driving Incans, in cornbia 
tion, a first and second tape storage reei, said recis being 
mounted on spaced, parallel axes, driving means for said 
reels, a first receptacle positioned to receive a slack length 
of tape between said first reel and said tape driving insans 
a second receptacle positioned to receive a slack length 
of tape between said second reel and saici tane driving 
means, balancing means positioned in cooperative asso 
ciation with said receptacles for determining the relative 
quantity of tape in each of said receptacles with respect 
to each other, and means responsive to movements of said 
balancing means for controlling said driving means for 
said reels. 

5. In a reeling system for a tape member and includ 
ing a signal responsive tape driving member, in combina 
tion, a first and second tape storage reel, driving neans for 
said reels, said driving means including an electric motor 
and an electrically operable clutch, a first receptacle posi 
tioned to receive a slack length of tape between said first 
reel and said tape driving means, a second receptacle posi 
tioned to receive a slack length of tape between said sec 
ond reel and said tape driving means, balancing means 
positioned in cooperative association with said recepticies 
for determining the relative quantity of tape in each of 
said receptacles with respect to each other, and means re 
sponsive to said balancing means for controlling the en 
ergization of said clutch and said motor. 

6. In a reeling system for a tape member and including 
a signal responsive tape driving means, in combination, a 
first and second tape storage reel, said reels being mounted 
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on spaced, parallel axes, driving means for each of said 
reels, each of said driving means including a motor and an 
electrically operable clutch, a first receptacle positioned 
to receive a slack length of tape between said first reel and 
said tape driving means, a second receptacle positioned 
to receive a slack length of tape between said second reel 
and said tape driving means, balancing means positioned 
in cooperative association with said receptacles for de 
termining the relative quantity of tape in each of said 
receptacles with respect to each other, and means respon 
sive to said balancing means selectively controlling the en 
ergization of said clutches and said motors. 

7. In a reeling system for a tape member, in combina 
tion, a tape driving means, a first and second tape storage 
reel, driving means for said reels, a first and second 
receptacle associated respectively with said first and sec 
ond reels for receiving a slack length of tape between 
each of said reels and said tape driving means, means 
positioned in cooperative association with each of said 
receptacles for determining the relative amount of tape 
in each of said two receptacles with respect to each other, 
and means responsive to said determining means for con 
trolling said reel driving means. 

8. In a reeling system for a tape member, in com 
bination, a tape driving means, a first and second tape 
storage reel, driving means for said reels, said driv 
ing means including an electric motor and an elec 
trically operable clutch, a first receptacle positioned 
to receive a slack length of tape between said first 
reel and said tape driving means, a second receptacle po 
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6 
sitioned to receive a slack length of tape between said 
second reel and said tape driving ineans, balancing means 
positioned in cooperative assiciation with said receptacles 
for determining the relative quantity of tape in each of 
said receptacles with respect to each other, and electric 
circuit controlling means responsive to said balancing 
means for controlling the energization of said clutch and 
said motor. 

9. In a reeling system for a tape member, in combina 
tion, a tape driving means, a first and second tape storage 
reel, said reels being mounted on spaced, parallel axes, 
driving means for each of said reels, each of said driving 
means including an electric motor and an electrically op 
erable clutch, a first receptacle positioned to receive a 
slack length of tape between said first reel and said tape 
driving means, a second receptacle positioned to receive 
a slack length of tape between said second reel and said 
tape driving means, balancing means positioned in co 
operative association with said receptacles for determin 
ing the relative quantity in each of said reels with respect 
to each other, and electric circuit controlling means re 
sponsive to said balancing means for selectively control 
ling the energization of said clutches and said motors. 
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