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ABSTRACT [57] 

The color-coded index tab is produced automatically 
by passing a tape through a label applying machine 
which is programmed by a computer to apply color 
coded labels at precise locations ofvthe tape. The tape 
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21 A L N ‘I 2 is afterwards severed to produce the individual index 

[ 1 pp 0 25,265 tab for subsequent application to a ?le holder. The 
index tabs can be folded or not about the longitudinal _ 
center line so that the block of color on each label can 
be exposed around the edge of the file holder or on a 
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sized to present any number of different color coded 
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SYSTEM FOR MAKING COLOR-CODED INDEX 
TABS . 

This invention relates to a system for making color 
coded index tabs. 

Heretofore, various filing systems have been known 
for filing information and for subsequently retrieving 
the information when desired. In many cases, these pre 
vious systems have relied upon the use of ?ling cabinets 
and the like in which the files are stored out of view. In 
order to retrieve the information from a given ?le, it 
has therefore been necessary to assign each ?le a code 
either based upon the alphabet or upon a number sys 
tem and to place the file in a cabinet in accordance 
with the code. These systems have, however, possessed 
a disadvantage in that, if a ?le is mis?led, it is necessary 
to check a large portion, if not all, of the ?ling system 
in order to retrieve the misplaced ?le. This has been a 
time-consuming and, thus, expensive operation. 
Because of this disadvantage, various techniques 

have been used to avoid the problems of mis?les. For 
example, various systems have been used in which the 
filing folders have been provided with a color code 
along one edge so that the folders can be mounted in 
a vertical manner within an open faced filing cabinet. 
The intent of these systems is to have the color code 
edge of the file folders exposed to view so that if a par 
ticular folder is misplaced in the ?ling cabinet, the dis 
parity between the sequence of colors can be readily 
noted and the ?le removed to the correct location in 
the cabinet. This leads to a higher speed in ?ling as well 
as in retrieval of ?les. ‘ 
While the color-coded systems have substantially re 

duced the problem of misfiles, the cost of producing 
the file folders or labels to be used on the ?le folders 
in such systems have been relatively expensive. Fur 
thermore, in some cases, the individual labels for the 
file folders have been made up on an individual basis 
‘and individually applied to the ?le folder. This, of 
course, is time consuming and as a result increases the 
overall cost of the filing systems. In other cases in 
which preprinte'd color-coded index tabs have been 
used, a relatively large stock of the index tabs has been 
required either on premise or off premise. This results 

. in additional costs for storing. Furthermore, such pre 
printed labels have been relatively expensive to pro 
duce because of the printing operation required to pro 
vide the tab with the proper .color and indicia usually 
related therewith. ' 

Accordingly, it is an object of this invention to pro 
vide a system for making color-coded index tabs in a 
relatively inexpensive manner. ~ 

It is another object of this invention to provide a sys 
‘ tem for making index tabs in an automatic manner. 

It is another object of the invention to provide an 
index tab of simple and inexpensive construction. 

It is another object of the invention to provide an au 
tomated system for producing a multiplicity of color 
coded index tabs in a random sequence. 

It is another object“ of the invention to permit on 
premise production of index tabs on an as needed basis 
for the preparation of files. 

It is another object of the invention to provide a ma 
chine for making index tabs on an automated basis in 
a simple efficient low cost manner. 
Brie?y, the invention provides a system for making 

color-coded index tabs which are to be attached to ?le 
folders, ?ling cards, ?ling holders or the like structures. 
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The index tabs include labels of colors each of which 
is keyed to a particular code number or code letters. 
Each label may also carry the corresponding indicia or 
other identi?cation indicia thereon. 
The system includes a label application machine in 

which individual labels are individually applied to a 
carrier strip, a label supply means from which the labels 
are supplied and a means to program the label applica 
tion machine and supply means to place the labels at 
predetermined locations on the carrier strip. 
The label application machine is provided with a con 

veyor which guides a tape made up of a'carrier strip 
and a backing strip through a predetermined path past 
a particular starting point. The conveyor includes a 
stepper motor, or the like, which moves the tape 
through the machine while maintaining an indication of 
the position of the tape in the path of travel relative to 
the starting point. The label supply means are each 
mounted along the path of the tape at predetermined 
stations downstream of the start position so as to dis 
pense a label onto the carrier strip of the tape. 
The application machine and the supply means are 

programmed so that the stepper motor moves the tape 
past the respective supply means and stops the tape at 
predetermined distances from the starting point so that 
a label can be dispensed from a supply means onto the 
tape at a predetermined location. For example,vsince 
the tape is generally to be supplied with a plurality of 
labels, each of which is spaced apart from each other 
and from the ends of the resultant tab, the stepper 
motor is programmed to move the tape from the start 
ing point a distance equal to the sum of the distance re 
quired to move the tape initially by the starting point 
to place the location at which the label is to be applied 
at the starting point and the distance required to move 
this location adjacent the proper label supply means to 
receive the label. In the case where the code is a num 
ber or alphabetical code, the individual labels are ap 
plied to the carrier strip in a sequence corresponding 
to the distances required for the tape to move past the 
various label applicationstations. 
The label application machine further includes a re- . 

ceiving means for receiving the tape with the labels 
thereon. In one embodiment, the receiving means can 
be in the form of a roll on which the labelled tape is 
wound. In another embodiment, the receiving means 
utilizes a cut-off means for severing the tape at prede 
termined points relative to the initial starting point so 
as to cut off individual index tabs therefrom. In this 
case, a storage hopper can be utilized to receive the 
severed index tabs. Also, the cut-off means is pro 
grammed together with the supply means to effect a cut 
at a precise point. ‘ 

In order to program the label application machine 
and the label supply means in proper sequence, any 
suitable means, such as a digital computer manufac 
tured by the Digital Equipment Corporation under the 

’ designation PDP-8/e, is used. Such a computer can be 
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utilized with any suitable input means such as a tele 
type, for example a Model 33 ASR including a type 
writer, paper tape reader and punch; a punched card 
reader or other known input device can also be used. 
The index tab which is made in accordance with the 

system includes a number of labels mounted on a car 
rier strip of a tape also having a removable backing 
strip. Each label is made from a strong gloss paper 
which resists abrasion and sunlight and has a perma 
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nent pressure sensitive adhesive back for securement to 
the carrier strip. The labels are supplied on a tape 
formed, e.g. of a peel-off backing. Further, each label 
is provided with a face of predetermined color which 
may or may not include e.g. a pair of indicia thereon 
corresponding to the color. The indicia are positioned 
symmetrically on the face of the label about the center 
line and the label is adapted to be folded about this cen 
terline upon application to a ?le folder or holder so as 
to carry an index on each side. The indicia can be in the 
form of a number of 0 to 9 or any combination thereof 
as well as in the form of a letter or other suitable mar 
king. 

In order to apply the index tab to a ?le, such as to a 
standard ?le folder, the backing strip is first peeled 
from the carrier strip and then the carrier strip with the 
labels thereon is folded about the edge of a file folder 
and secured thereto by means of the self-adhesive layer 
on the carrier strip. In the case where the index tab is 
applied to a ?le container such as a tape holder for a 
tape library, the index tab can be applied to an exterior 
edge surface. 
The individual label supply means can be in the form 

of modules which are removably mounted on the ma 
chine. To this end, each module includes a housing, a 
label supply roll which is mounted within the housing 
and which consists of a ?exible backing strip on which 

. a plurality of spaced semirigid labels are removably se 
cured, and a take-up roll mounted within the housing 
for taking-up the backing strip in the supply roll after 
the labels are dispensed. In addition, each module in 
cludes a means mounted within the housing for guiding 
the backing strip through a peel-off station between the 
supplyroll and take-up roll so that each label can be re 
moved from the backing strip. For these purposes, the 
housing has a ?rst opening at the peel-off station so that 
the peeled label can be dispensed from the housing. In 
order to move the backing strip within the housing, a 
pressure roller is mounted within the housing behind 
the backing strip for selective projection through a sec 
ond opening in‘the housing. The pressure roller is sized 
so as to push the backing strip through the second 

' opening for engagement with a suitable means, such as 
a rotating capstan, so that the backing strip can be 
driven. The take-up roll is also provided with a suitable 
drive roller which extends out of a third opening in the 
housing so as to operably connect to a suitable drive 
means. 
Each module is electrically connected into the pro 

gramming means of the system so that the pressure rol 
ler is activated when a label is to be dispensed onto a 
tape adjacent to the module. For these purposes, the 
pressure roller is mounted on a movable means, such 
as a pivotally mounted arm, within the housing while 
the arm is connected to a solenoid so as to be pivoted 
thereby. Upon actuation of the solenoid, the pressure 

' roller is projected through the second opening of the 
housing. In addition, a brake is provided within the 
housing so as to positively stop movement of the back 
ing strip after a label has been dispensed. In order to 
ensure proper sequence of actuation between the pres 
sure-roller and the brake, both can be mounted on a 
single two arm lever which is actuated by the single 
solenoid. 

Further, the label application machine is provided 
with a roll down assembly adjacent each label supply 
ing means to ensure application of a dispensed label 

4 
onto the travelling tape. Each roll down assembly in 
cludes a press block which is disposed over the path of 
the tape and means for pressing the press block against 
the tape upon expelling of a label from the adjacent 

5 supply means. The press block is further mounted so as 
to be activated by a solenoid electrically connected 
into the programming means. 

In order to actuate the supply means and related roll 
down assembly in sequence, a sensor is mounted adja 
cent each supply means to detect passage of a label 
therefrom. In addition, each sensor is connected to the 
supply means and to the roll down assembly ‘so as to 
cause deactivation of the label supply means while the 
roll down means is activated in response to the passage 
of the label from the supply means. 

In order to drive the various components of the re 
spective label supply means, a drive motor is mounted 
in the machine and is adapted for continuous rotation 
once the machine is actuated. The drive motor con 
nects to the capstan which is used to drive the respec 
tive label supply means as well as to the drive shaft for 
driving each of the take-up rolls of the supply means. 
This drive motor is actuated at the same time as the 
stepper motor when the machine is turned on. In addi 
tion, a slip clutch is provided between the take-up drive 
shaft and each take-up drive roller to allow slippage 
when the backing strip is not being wound. 
The index tab which is produced can be of any suit 

able length, for example, from a 3 inch minimum to a 
7 V2 inch maximum. Also, the height of the individual 
labels can be ?ve-eighths inch which is suf?cient for 

‘a full ‘7% inch high printed number or letter. 
In order to operate the system, a format is ?rst pro 

grammed so as to set-up the length of an index tab, the 
number of labels to be applied, the locations at which 
the labels are to be applied on the tape and the cut-off 
positions. To this end, the programmer, after determin 
ing length of the tab in terms of the number of steps or 
increments, e.g. 1/16 inch increments, which the ma 
chine would make in moving the tab past a given point, 
determines the number of labels to be applied along 
with theminimum spacing. Next, the-number of, increé 
ments from the leading edge of the index tab to the lo 
cation atwhich each label is to be applied, relative to 
the centerline of each, is determined to obtain the for 
mat. Likewise, the number of increments from the 
starting point to the centerline of each supply means is 
determined and programmed in the system. Thereafter, 
data is fed into the system-containing the information 
of the actual label to be placed on the tabs. The ma 
chine then adds the number of increments required to 
move the tape under the appropriate supply means to 
the increments for the appropriate label location to ob 
tain the total incremental distance for each label loca 
tion of the tape from the supply means containing the 
label to be applied at that location. The machine is then 
programmed so that the stepper motor is caused to stop 
at each point corresponding to the total incremental 
distance of the respective tape locations at which a 
label is to be applied while the supply means at each 
such location is activated to dispense a label. The se 
quence of tape movement is continuous in one direc 
tion while the labels can be applied in a random se 
quence depending upon the programmed code. The 
stepper motor continues the same stepper-injecting 
stopping action of the tape until the labels have all 
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- been applied to the tape. The labelled tape is then 
wound up or severed into the individual tabs. 
The system can be programmed so that a number of 

labels can be processed at the same time. Further, the 
labels can be produced as duplicates of each other or 
can be produced in any sequence, that is, in a numeri 
cal or random sequence. The computer which is used 
to program the system operates automatically when 
turned on. Should power fail during operation, and 
thereafter return, the program will continue where in 
terrupted. To this end, switches are provided on the 
front panel of the computer which can be interlocked. 
This also prevents an operator from changing the pro 
gram. 7 

These and other objects and advantages of the inven 
tion will become more apparent from the following de 
tailed description and appended claims taken in con 
junction with the accompanying drawings in which: 

FIG. 1 illustrates a cross-sectional view of the front 
of a label application machine according to the inven 
tion; .- ' 

FIG. 2 illustrates a cross-sectional view of a label sup 
' ply module according to the invention in place on the 

' machine of FIG. 1; 
FIG. 3 illustrates a partial view of a pair of roll down 

assemblies adjacent the respective label supply modu 
les; ' 

FIG. 4 illustrates a view taken on line 4—-4 of FIG. 
3; ' 

FIG. 5 utilizes a plan view of a cut-off assembly uti 
lized 'on‘the label application machine of FIG. 1; 
FIG. 6 illustrates a view taken on line 6—6 of FIG. 

5; 
FIG. 7 illustrates a side view of a label supply module 

according to the invention; 
FIG. 8 illustrates a partial plan view of the machine 

of FIG. 1; ' 
‘FIG. 9 illustrates a view taken on line 9-9 of FIG. 

8 of the tape; ' 
FIG. 10 illustrates a view of an index tab being ap 

plied to a ?le folder according to the invention; 
FIG. .ll_ illustrates a' view of a file folder having an 

index tab thereon according to the invention; - 
FIG. 12 illustrates a view taken on line l2—l2 of 

FIG. 11; ' ' " 

FIG. 13 illustrates a partial view of a section of tape 
from which an index tab is to be made according to the 
invention; 
FIG. 14 illustrates a schematic view of the label appli 

cation machine of FIG. 1; 
FIG. 15 illustrates a flow diagram of the system ac 

cording to the invention; 
FIG. 16 illustrates the block diagram of the system 

according to the invention; 
FIG. 17 illustrates a schematic of the computer pro 

gram for the entry cycle of the computer according to 
the invention; ' 
FIG. 18 illustrates a schematic diagram of the opera 

tion cycle of the computer according to the invention; 
and . 

FIG. vl9 diagrammatically illustrates a label assembly 
operating timing sequence according to the invention. 

Referring to FIG. 1, the label application machine 20 
cooperates with a plurality of label supply means 21 

. which‘are removably mounted thereon. The machine 
20 includes a machine frame 22 in which a conveyor 

6 
system is disposed to move a tape 23 past the bank of 
label supply means 21. As shown in FIG. 9, the tape 23 
is composed of a carrier strip 24 and a backing strip 25 
with the carrier strip 24 being provided with a self 
adhesive coating or layer 26 thereon which serves to 
removably secure the carrier strip 24 to the backing 
strip 25. 
The conveyor system also‘ includes a drive roller 27 

' which cooperates with a press roller 28 to move the 
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tape 23 through a guide path formed by a series of 
guide rollers 29, 30, 31 disposed adjacent to the tape 
supply roller S and a dancing roller 32 disposed be 
tween two of the guide rollers 30, 31. The dancing rol 
ler 32 is mounted on a spring biased pivotal lever 33 so 
as to prevent any internal load of the supply roll S from 
carrying over to the drive roller 27. This allows a faster 
start-stop operation with less slippage. A strap brake 
27’ is also attached to the dancing lever 33 to stop the 
supply roller S from spilling out tape 23 when the tape 
23 is not being unwound. In addition, a table 34 is se 
cured to the machine frame 22 between the guide roller 
31 and the drive roller 27 to de?ne a Hat horizontal sur 
face over which the tape 23 slides past the label supply 
means 21. The ‘table 34 can be provided with bevelled 
ends so as to avoid any sharp corners which would 
damage the tape. 23. 
The drive roller 27 is connected by a suitable trans 

mission 35 to a stepper motor 36, such as a slo~syn No. 
PIS-50, which permits stopping of the tape 23 during 
movement across the table 34 in a programmed se 
quence of steps. 
Referring to FIGS. 1, 5 and 6, the machine 20 also 

includes a cutoff assembly 37 positioned downstream 
of the drive roller 27 for severing the tape 23 into indi 
vidual index tabs 38. The cutoff assembly 37 includes 
a bed 39 which is ?xedly mounted in the machine 
frame 22. In addition, a ?xed knife edge 40 is secured, 
as by bolts 41, to the bed 39 to extend under and sup 
port the tape 23 while a pivotal knife edge 42 is pivot 
ally secued at one end to the ?xed knife edge 40 by a 
suitable bolt 43 so as to extend over the tape 23. ‘As 
shown in FIG. 5, the bolt 43 passes through the bed 39 
and has a pair of washers 44 disposed thereon along 
with a threaded nut 45 which serves to compress a ten 
sioning spring 46 between the washers 44. In this way, 
the bolt 43 can be tightened so as to ensure a clean cut 
by the knife edges 42, 40. 
As shown in FIG. 6, a solenoid-type actuator 47, such 

as a Guardian No. 4 HD-DC actuator is mounted on the 
bed 39. This actuator 47 includes a . reciprocally 
mounted piston 48 which is secured to a lever 49 by a 
suitable hinge pin 49’. The opposite end of the lever 49 
is secured to a spring 50 which, in turn, is fixed on the 
bed 39. The spring 50 serves to bias the lever 49 in a 
direction away from the actuator 47. In addition, a pair 
of levers 51 are pivotally mounted on the bed 39 by a 
suitable pin 52 and to the lever 49 by a pin 53. Like~ 
wise, a pair of levers 54 are hinged by the pin 53 to the 
lever 49 and by a pin 55 to the pivotal knife edge 42. 

In operation, upon actuation of the actuator 47, the 
piston 48 is retracted into the actuator 47. This causes 
the lever 49 to move to the right, as viewed in FIG. 6, 
thereby extending the spring 50 and moving the knife 
edge 42 downwardly to sever the tape 23. Upon deacti 
vation of the actuator 47, the spring 50 pulls the lever 
49 away from the actuator 47 causing the knife edge 42 
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to return to the uppermost position as shown in dotted 
lines. 
Referring to FIG. 1, the cutoff assembly 37 cooper 

ates with a pair'of delivery rollers 56, 56’, one of which 
is connected to the stepper motor 36 to be driven in 
synchronism with the drive roller 27 and the other of 
which is pivotally mounted on a lever 57 so as to press 
against the lowermost roller 56’. These delivery rollers 
serve to eject a severed index tab 38 from the cutoff as 
sembly 37, for example, into a hopper 58 mounted 
downstream of the cutoff assembly 37. As shown, the 
hopper 58 is sized to receive a stack of index tabs 38. 
This hopper 58 can also be adjustable to receive differ 
ent sized tabs. . 

Referring to FIG. 1, instead of utilizing a cutoff as 
sembly, a take-up roll 59 can be mounted as shown in 
dotted line on a suitable shaft of the machine frame 22 
downstream of the drive roller 27 so as to wind up the 
labelled tape 23. 
Referring to FIG. 2, each label supply means 21 is 

formed of a module 60 which is removably mounted 
within the machine frame 22. Each module 60 is sized 
so as to slide within a suitable compartment of the ma 
chine frame 22 so as to dispense a label 61 at a dispens 
ing station. adjacent the tape 23. 
Referring to FIG. 7, each module 60 includes a hous 

ing 62, for example, of metal or plastic construction, of 
relatively thin thickness and of rectangular shape. In 
addition, a supply roll 63 is mounted on a suitable shaft 
within the housing 62. The supply roll 63 includes a 
tape composed of a ?exible backing strip 64 on which 
a plurality of spaced parts semi-rigid labels 61 are re 
movably secured by a self-adhesive on the backs of the 
labels. In addition, a take-up roller 65 is mounted 
within the housing 62 to take-up the backing strip 64 
after the labels 6] are dispensed from the module 60. 
Also, a pair of guide rollers 66 are rotatably mounted 
within the housing 62 to form a guide path along with 
a dancing roller 67. The dancing roller 67 is disposed 
on. an arm 68 which is pivotally mounted within the 
housing 62 and serves a similar purpose to the dancing 
roller 32 described above with respect-to FIG. 1. In ad 
dition, the arm 68 is spring biased and a brake is ap 
plied about the supply roll 63 to. prevent spilling off of 
the tape. 
The housing 62 is provided with a nose-like projec 

tion 69 at a forward end which includes an opening 70 
for dispensing of a label 61 therethrough. In addition, 
a peel-off rod 71 is fixedly mounted within the projec 
tion 69 adjacent to the opening 70. Also, a second 
opening 72 is formed in the forward portion of the 
housing 62 below the projection 69. This opening 72 
has a curvilinear pro?le and is positioned between a 
pair of guide rollers 73 which serve to guide the back 
ing strip 64 by the opening 72. A third opening 74 is 
formed in a lowermost portion of the forward wall of 
the housing 62 so as to permit passage of a pair of arms 
75 on which a drive roller 76 is mounted outside the 
housing 62. The arms 75 include a suitable transmis 
sion (not shown) which operably connects the drive 
roller 76 to the take-up roll 65. In addition, a spring 77 
is ?xed to the housing 62 and to at least one of the arms 
75 so asto bias the arms 75 in a downward direction 
against a stop pin 78. Also, a recess 79 of curvilinear 
pro?le is provided within the housing wall below the 
opening 74 for purposes described below. 
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The guide rollers 66, 73 and the pell-off rod 71 are 

disposed so that the backing strip 64 is guided around 
the peel-off rod 71 at a sharp angle to cause the back 
ing strip to peel from the semi-rigid labels upon passing 
down and around the rod 71. 
Referring to FIG. 2, in order to move the backing 

strip 64 within each module 60, a common capstan 
shaft 80 is rotatably mounted within the machine frame 
22 at a position below the respective projections 69 of 
each module 60 and within the recesses 72 of each. 
This capstan 80 is connected, e.g. by a transmission 
belt 81 to a drive motor 82 in a suitable manner. The 
motor 82 operates continuously when the machine 20 
is activated so as to continuously drive the capstan 80. 
Additionally, a press roll 83 is rotatably mounted on a 
two-arm lever 84 within the housing 62 of each module 
60. The two-armed lever 84 is pivotally mounted about 
a pin 85 and is connected by a spring 86 secured above 
the pin 85 to a retractable piston 87 of an actuator 88, 
such as a solenoid. The lever 84 is disposed so that 
upon retraction of the piston 87 into the actuator 88, 
the lever 84 pivots about the pin 85 so that the press 
roller 83 pushes the backing strip 64 through the recess 
73 into engagement with the capstan 80. The backing 
strip 64 is then driven through the nip formed by the 
press roll 83 and capstan 80. 

In addition, a brake shoe 89 is mounted on the lever 
84 so as to move towards a stationary brake shoe 90 in 
the housing 62 to clamp the backing strip 64 therebe 
tween when the actuator 88 is deactivated. For these 
purposes, a spring 91 is secured to the lever 84 below 
the pivot pin 85 and to the housing 62 so as to retract 
the lever 84 in a positive manner. 
A common take-up drive shaft 92 is also rotatably 

mounted in the machine frame 22 to project into the 
recess 79 of each module 60 and to engage with each 
respective drive roller 76. This take-up drive shaft 92 
is driven from the motor 82 by a suitable transmission 
93 in synchronism with the capstan 80. The spring 77 
serves to maintain contact between the drive roller 76 
and the drive shaft 92 at all times. However, in order 
to prevent winding up of the backing strip 64 when‘ the 

. brake 89 is activated, the drive roller 76 is provided 
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with a slip clutch (not shown) so as to allow slippage 
between the drive shaft 92 and the drive roller 76. 
Referring to FIG. 7, each module housing 62 is pro 

vided with a suitable slide assembly 94 on each side so 
as to facilitate positioning of the ‘module 60 within the 
machine frame 22. Also, each module has a suitable 
switch therein for detecting'when the label supply roll 
is exhausted and requires replacement. 

Referring to FIGS. 1 to 4, a plurality of label roll 
down assemblies 95 are positioned in opposition to 
each respective label supply means 21 over the tape 23. 

Referring to FIG. 4, each roll down assembly 95 is se 
cured to a flat plate 96 extending along the machine 
frame 22 (not shown) under the table 34. Each assem 
bly 95 includes a pair of two armed levers 97 which are 
pivotally mounted by means of an anti-friction bearing 
98 in common on a shaft 99 mounted on the plate 96 
by means of suitable supports 99'. In addition, a T 
shaped block 100 is disposed between the pair of levers 
97 and is pivotally mounted on a pin 101 passing 
through the arms of each lever 97. The press block 100 
includes a pressing face 102 which is of elongated 
width. The block face 102 can be formed of any suit 
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able material, such as a resilient material, and can be 
backed by a suitable backing plate 103 of rigid con 
struction.‘ A spring 104 is'?xed to the press block 100 
about a pin-105 and is secured to at least one of the le 
vers 97 so as to bias the block 100 in a counterclock 
wise direction as shown. In addition, a stop pin 106 is 
secured on the press block 100 so as to limit counter 
clockwise rotation of the press block 100 relative to the 
lever 97. - . 

In addition, the assembly 95 includes an actuator 10 
of similar construction to the actuator 88' described 
above for pivoting of the levers 97. The actuator 107 
includes a retractable piston 108 which is connected by 
a spring 109 to one end of the lever 97. In addition, a 
spring 110 is secured at an intermediate point of the le 
vers 97 and to a’?xed pin 111 disposed on the under 
side of the‘ plate 96. In operation, the actuator 107 
serves to retract the piston 108 so as to pivot the levers 
97. This causes the press block 100 to move down 
wardly towards the table 34 so as to press a dispensed 
label 61 against the tape 23. Upon deactivation of the 
actuator 107, the spring 110 serves to pivot the levers 
97 in the opposite direction causing the block 100 to 
raise above the tape. ‘ . 

The dimensions of ‘the press block 100 and the press 
face 102 relative to a label 61 are such that the label 
61 can be dispensed from a module 60 from a point ad 
jacent the peel-off rod 71 therein and applied to the 
tape 23.,As shown in FIG. 4, a label 61 projects out of 
the module 60 to a point near the far edge of the carrier 
strip 24 of the tape 23. Upon actuation of the roll down 
assembly 95, the press block face 102 initially engages 
the label near this edge and then travels across the label 
so as to secure the label 61 to the carrier strip 24 of the 
tape 23. . 

Referring to FIGS. 2 and 4, a sensor 112 such as a 
photoelectric cell is mounted by means of a bracket 
113 on the machine-frame 22. The sensor 112 is elec 
tronically connected to the actuator 88 of the adjacent 
module 60 and to the actuator 107 of the adjacent roll 
down assembly 95. In operation, as a label 61 passes by 
the sensor 112, the sensor ‘112 emits a signal so as to 
actuate each actuator 88, 107 in sequence. To this end, 
the actuator 88 is deactivated so that continued motion 
of the backing strip 64 is braked by the brake 89 while 
‘the press block 100 is moved against the label 61 by ac 
tuation of the actuator 107. The actuator 107 is further 
timed so as to be deactivated after a predetermined 
length of time sufficient for the press block 100 to 
travel across the label 61. Thereafter, the actuator 107 
is automatically deactivated so that the roll down as-' 
sembly 95 is retracted. In this way, the tape 23 can con 

' tinue movement along the table 34. 
Referring to FIG. 9, each index tab 38 comprises a 

. label 61 adhesively secured by an adhesive layer 114 to 
the carrier strip 24 of the tape 23. 

Referring to FIG. 10, each label 61 has an exposed 
face of a predetermined color as well as a pair of sym 
metrically placed indicia 116. In order to use the index 
tab 38, the backing strip 25 is removed to expose the 
adhesive layer 26. Thereafter, the tab 38 is folded 
about the edge of a file folder 115 along the centerline 
so as to position one indicia 116 to each side of the 
folder 115 while providing an edge of color. The indicia 
116 and the color correspond to each other, such that, 
for example, the color green corresponds to the num 
vber 4; the color red corresponds to the number 1; and 
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the color blue corresponds to the letter A. Any combi 
nation of colors can be used with the combination of 
numbers and/or letters used in the system. 
Referring to FIGS. 11 and 12, the labels 61 are of a 

width less than the carrier strip 24 and are spaced along 
the carrier strip 24. Further, the adhesive layer 26 on 
the carrier strip 24 serves to secure the tab 38 to the ?le 
folder 115. The ?le folder 115 can be of any suitable 
construction such as a folded over ?le jacket with a tab 
116 extending therefrom to which the index tab 38 is 
applied for viewing purposes when the ?le folder 115 
is disposed with the edge exposed. 

In order to place the respective labels 61 on the car 
rier strip 24 on the tape 23 in the proper places, the 
stepper motor 36 of the conveyor system and the actua 
tor 88 of each modular supply means 21 is programmed 
in a manner as described below. 
Referring to FIGS. 13 and 14, the code to be placed 

upon the index tab to be produced is ?rst determined 
in any suitable manner. For example, as shown in FIG. _ 
13, the code —3 142— is to be placed on the index tab 
38. This code corresponds to a sequence of colors in 
which 1 is red; 2 is blue; 3 is green and 4 is yellow. As 
noted above, the labels 61 are preprinted and precolo 
red. ' 

After the desired code has been determined, it is nec 
essary to positively locate the places on the tape 23 on 
which the respective labels 61 are to be placed corre 
sponding to this code. In addition, the size or length of 
the index tab is determined. For example, as shown in 
FIG. 13, the length of the desired index tab is 7 1/2 
inches. For increments of one-sixteenth of an inch, the 
total number of such increments in the tab is 120. For 
a given label width of five-eighths of an inch or 10 in 
crements and a spacing of one-eighth of an inch or two 
increments, the labels 61 are to be placed about the 
center of the index tab at locations corresponding to 
increments of 42, 54, 66 and 78 from the head of the 
tape. 
After the above increment locations have been deter 

mined, the increment stations of each of the label sup 
ply means 21 relative to the centerlines thereof is deter 
mined. As shown in FIG. 14, the stations for each of 
the supply means 21 is noted thereon. For example, the 
supply means for the label 3 is at station 135; for label . 
1 at station 55; for label 4 at station 175; and for label 
2 at station 95. 

In order to determine the total incremental distance 
the tape must follow from a zero starting point until a 
label application location on the tape is'located under 
the correct label supply means, the two increment dis 
tances are added. For example, in order to correctly 
place the tape under the supply means for the label 3, 
the tape must move a total number of increments of 42 
+ 135 or 177 increments. Similarly, for label 1, the tape 
must move 109 (54 + 55) increments; for label 4 a total 
of 24] (66 + 175) increments; for label 2 a total of 173 
(78 + 95) increments. Further, in order for the tape to 
reach a cutoff position, the tape must move a total of 
120 increments (i.e. 7 ‘A inches) plus the number of 
stations through the machine which, in this case, is 535. 
The total incremental distance is therefore 655. 

Referring to FIG. 14, in order to apply the labels 61, 
the stepper motor 36 begins a cycle as the tape passes 
the starting point 0 as shown in FIG. 14. The stepper 
motor 36 then moves the tape a distance needed to po 
sition the tape below the ?rst label to be applied, e.g. 
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for the given example, 109 increments. The tape is then 
stopped as the motor is deactivated. At this same time, 
the supply means 21 for the number 1 label is actuated 
and a label 61 is dispensed at increment station 55. The 
stepper motor then starts up until reaching the next in 
cremental distance 177 at which the second label is to 
be applied. At this time, the label supply means for the 
number 2 is activated and a label is dispensed at station 
95. Successive operations are then carried out so that 
the label —3—— is disposed at station 135 when the step 
per motor has incremented 177 steps and the label 
—4— is dispensed at station 175 when the motor has 
incremented 241 steps. After the motor has increment 
655 steps, the cutoff assembly 37 is activated so as to 
sever the index tab 38 from the tape 23. 
Referring to FIG. 15, in order to program the label 

machine 20 and the respective label supply means 21 
(not shown) a computer 117 such as PDP 8/e com 
puter, as referred to above, having an interface 118 as 
is known is utilized. Initially, the computer 117 is pro 

‘_vided with an executive program in which all the con 
trol and positioning information for the label machine 
20 and respective supply means 21 is contained. When 
placed in use, the computer 117 is ?rst provided with 
a format program which is delivered, for example, 
through a teletype 118 or through a card reader 120. 
The format program contains the information concern 
ing the length ofa label in terms of the number of incre 
ments for the label to pass by the start position ‘under 
the driving force of the stepper motor as well as the in 
formation concerning the number of labels to be ap 
plied,'the positions at which labels are to be applied to 
the carrier strip of the moving tape and the cut-off posi 
tion. The position and spacing of the various labels is 
determined by the programmer. For the above de 
scribed example, the format program includes the ?ve 
positions of 42- 54—66-78-120 which represents the 
spacing for the four labels to be applied and the cutoff 
position. This format program can then be locked in 
the computer by use of suitable keys on the computer 
itself. In this way, once the format program has been 
locked into‘the computer, all subsequent operations of 
the computer for applying labels onto a travelling car 
rier-tape can proceed without error. 
After the format program has been keyed into the 

computer 117, data containing the information of the 
actual labels to be applied at the locked-in positions is 
delivered to the computer 117. This data is delivered 
to the computer 117 in a similar manner as above 
through a teletype 119 or card reader 120. The data in 
cludes the code to be applied, e.g. the number 3142, as 
well as a terminator to indicate the end of the code. 

' The computer receives the data and converts the data 
into step intervals. For example, for the number 3142 
and a terminator, the computer converts this into the 
values of 135, 55, I75, 95 and 535, each of which cor 
responds to the positions of the label supply means for 
the digits 3, l, 4, 2 and the position of the cutoff assem 
bly. 
Thereafter, the step intervals obtained from feeding 

in the data are combined with the step intervals of the 
format program to provide the actual code for the ma 
chine to place the correct labels in the correct positions 
on the travelling carrier tape. 
Subsequent data can be delivered to the computer in 

sequence. To this end, each is provided with a code 
number which delays each for a time equivalent to a 
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predetermined number of increments of the stepper 
motor. For example, the second set of data is entered 
to become effective only after the stepper motor has 
moved the tape 1 l5 increments which is a distance 
slightly less than the total length of a tape segment to 
be made into an index tab. In this way, successive codes 
(see FIG. 8) can be placed on the tape without interfer 
ence with the code before or after it. Generally, the 
computer store is sized so as to have a capacity to han 
dle the information for four index tabs at a time. For 
example, the computer referred to above has 64 posi 
tions within the store to receive the coded information. 
During operation, once the computer has been 

turned on along with the labelling machine 20, the step 
per motor 36 and drive motor 82 begin to move. As the 
stepper motor 36 moves through the various stepped 
positions, the computer receives signals therefrom so as 
to decrement the coded information in steps of one. 
When the code is decremented a sufficient number so 
that a zero appears within the combination of pro 
grammed distances for a given index tab, the computer 
delivers a signal to the stepper motor to stop the motor. 
At the same time, a signal is directed to the actuator 88 
(see FIG. 2) of the label supply means 21 which is to 
deliver the label corresponding to the code in the com 
puter. This latter signal causes the actuator 88 to move 
the pressure roller 83 against the common capstan 80 
connected to the constantly rotating motor 82. The 
tape is then driven about the peel-off rod 71 so that a 
label 61 projects from the opening 70 in the console 60 
across the carrier strip 24 of the tape 23. Upon detect 
ing the passage of this label 61, the sensor 112 emits a 
signal to the computer which then causes the computer 
to deactivate the actuator 88 so that the brake 89 is 
brought against the brake shoe 90 stopping any further 
movement of the backing strip 64. At the same time, 
the actuator 107 for the adjacent press down assembly 
95 is actuated by the computer so as to press the label 
61 onto the carrier strip 24 via the press block 100. 
After a predetermined time,'the actuator 107 is deacti 
vated. This allows the press block 100 to retract. 
Thereafter, the stepper motor 36 is reactivated. 
When the next zero position occurs within the code 

a similar operationthen follows. 
The operation of the computer with respect to the'la 

belling machine is such that the computer is able to 
stop the stepper motor in each of the positions neces 
sary to apply the labels to the tape and to permit cutoff 
of the label as well as to actuate the correct label supply 
means to dispense to correct label at the correction sta~ 
tion. 
The computer is also connected to each of the mod 

vules so as to receive a signal from the reel-empty 
switches located in each so as to deactivate the com 
puter should a label not be in the module for dispen 
sing. 
Referring to FIGS. 16, 17, and ‘18, a flow chart is il 

lustrated for the operation of the computer, the label 
ling machine and label supply means. The ?ow chart of 
FIGS. 17 and 18 illustrate the various logic programsv 
carried out by the computer at the start and during 
operation. Further explanation is not believed to be re 
quired. The key for the symbols utilized in FIGS. 17 
and 18 as follows: 

KEY 

o = digit 
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n = position of digit. in data record 
m = maximum number of digit positions 
X,,= position on label of digit n in number of steps 
YD: position‘ of label maker D in number of steps 
P = digits in. buffer 
contents of P = steps remaining before next print 

ing, this digit 
0 = same number of registers as P; digits 
8' = buffer input pointer 

I PO= operation pointer 
LL= lengthv of label in steps 
T = time to start of label’ now being entered 
Yc= position of cutter 
Referring to FIG. 19, the timing operation of the sys 

tem is graphically illustrated. In this case, the operating 
cycle is illustrated for an index tab having a length of 
7 lé inches with 10 labels applied thereon. Should no 
label be applied to the travelling tape, the tape would 
move 7 ‘h inches past the start position in one second 
as illustrated by line A. However, when labels are ap 
plied, the tape travels in a sequence as illustrated by 
line B. Line B illustrates a sequence wherein ten labels 
can be applied. Should a less number of labels be ap 
plied, the line would be characteristic ‘of such. As 
shown, the time for a labelling cycle is 300 millisec 
onds. 
A suitable control panel 121 (FIG. 1) is mounted in 

the frame 22 of the label application machine 20 and 
is provided-with a series of signal lights which are elec 
tronically connected to the computer so as to indicate 
the cycle and components of the system in operation. 
The signal lights 122 are also used to indicate when a 
label supply module 60 is empty while another light 
123 indicates when the carrier tape supply is exhausted 
or nearly so. 
The invention thus provides a system in which color 

,coded index tabs can be rapidly prepared for subse 
quent application to a file folder or holder. Because of 
this, the overall costs of a color coded ?ling system can 
be substantially reduced in the terms of time and labor. 
Furthermore, since the computer provides for an auto 
mated system, the otherwise tedious task, of making up 

_ index tabs by hand is avoided. 
The system of the invention can be incorporated with 

any other suitable machinery so that a'labelling ma 
chine, as described above, can be utilized with other 
components so as to automatically place the prepared 
index tabs directly onto a ?le folder. In this way, the 
system can be utilized to completely automate a ?le 
preparation operation. 

It is noted that the index tabs which are prepared by 
the system can be custom made to suit a file system. 
For example, as the carrier tape on which the individ 
ual labels are applied can be of a single width, the labels 
can be made of different sizes within the width of the 
carrier strip. Further, the placement of the labels on the 
carrier tape need not be carried out in a symmetrical 
fashion. In this way, there is no need to change the sup 
ply spool of tape within the labelling machine when 
different sized labels are to be used. When necessary, 
the supply spools or carrier tape can also be made of 
greater or less widths and the roll down assemblies may 
be mounted in adjustable manner to coact with the dif 
ferent widths. - 

Further, should an excessive number of labels posi- 
tions be required, the computer can beleasily pro 

10 

20 

25 

30 

35 

40 

45 

50 

65 

14 
grammed to provide for a greater length of index tabs 
along with a greater number of label positions. 

Still further, the system can be used to produce a 
, large number of labels having different ?ling codes at 
one time. For example, in order to program 10,000 se 
rial numbers for a given ?ling operation, the informa 
tion regarding each of the numbers of the series can be 
placed on a suitable teletype tape at one time and fed 
into the computer. The labelling machine can then pre 
pare the index tabs corresponding to the codes within 
a very short period of time. 
Also, the system can be used to apply the individual 

labels directly to a ?le such as a file card which is con 
veyed past the respective modular supply‘ means. In 
such a case, the labels can be applied so as to overhang 
the card. The free end of the label would thereafter be 
folded about the edge of the card by a suitable means. 

Further, the tape onto which the labels are mounted 
can also be in the form of a transfer belt. In such a case, 
the labels could be applied to project from one edge of 
the belt so as to be transferred onto a file folder or 
holder directly without the intermediary of a carrier 
strip. Also, the ?le folders can be conveyed directly 
under the label supply means via a suitable conveyor so 
as to receive the labels directly. 
What is claimed is: v 
1. A machine for making index tabs comprising 
a ?rst means for moving a carrier means through a 
predetermined path having a predetermined start 
position; 

a plurality of label modules mounted in adjacent rela 
tion to said path and in predetermined alignment‘ 
relative to each other and to said start position, I 
each said module having means therein for supply 
ing a label from a label supply therein; 

a second means‘ for expelling a label from each 

module; 
a third means for transferring an expelled label from 

said modules'onto the carrier means; and 
a fourth means for receiving the carrier means with 

the labels thereon, said fourth means being located 
downstream of said third means relative to said 
path. 

2. A machine as set forth in claim 1 wherein said first 
means includes a stepper motor for moving the carrier ' 
means through said path in intermittent manner. 

3. A machine as set forth in claim 2 wherein said sec 
ond means includes a common drive means for selec 
tive connection to said means of each of said modules, 
and means for selectively connecting each said means 
of each module to said drive means in programmed se 
quence with the intermittent movement of the carrier 
means through said path from said start position. 

4. A machine as set forth in claim 3 further compris 
ing a frame; and wherein said stepper motor and said 
drive means are ?xedly mounted in said frame and said 
modules are removably mounted in said frames. 

5. A machine as set forth in claim 1 further compris 
ingi'a plurality of sensors, each sensor being mounted 
adjacent a respective module to detect passage of a 
label from said respective module, each said sensor 
being connected to said means in a respective module‘ 
and to said third means to deactivate said means in said 
module and to activate said third means in response to 
the passage of a label from said respective module. 

6. A machine as set forth in claim 1 which further in 
cludes a common drive means and means for selec 
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tively connecting said means of each module to expel 
a label. 

7. A machine as set forth in claim 1 wherein said first 
means includes an elongated flat table extending along 
a portion of said path and at least from said start posi 
tion with said table being disposed adjacent to said 
modules and said third means being mounted on said 
table. 

8. A machine as set forth in claim 1 wherein said 
module comprises 
a housing and a label supply roll mounted in said 
housing and including a ?exible backing strip and 
a plurality of spaced apart semi-rigid labels remov 
ably secured on said backing strip; and 

said means therein including a take-up roll mounted 
in said housing for taking-up the backing strip from 
said supply roll; 

means mounted in said housing for guiding the back 
ing strip through a peel-off station between said 
rolls and adjacent said second means wherein each 
label is removed from the backing strip, said hous- ' 
ing having a ?rst opening at said peel-off station for 
passage of a label therethrough; and 

a pressure roller mounted in said housing for selec 
tive projection through a second opening in said 
housing to operably connect to said second means. 

9. A machine as set forth in claim 8 wherein said sec 
ond means includes a common capstan positioned adja 
cent said pressure roller of each module for selective 
driving of the backing strip in said respective modules 
upon operable connection of each respective pressure 
roller and said capstan. 

10. A machine as set forth in claim 8 wherein each 
module further comprises a brake in said housing for 
braking movement of the backing strip. 

11. A machine as set forth in claim 10 wherein said 
brake and said pressure roller are mounted at opposite 
ends of a pivotally mounted two-arm lever for selective 
actuation and said means therein further includes a so 
lenoid actuator for pivoting said lever to connect said 
pressure roller with said second means. 

12. A machine as set forth in claim 8 wherein each 
module further comprises a take-up drive roller opera 
bly connected to said take-up roll for rotating said take 
up roll, ' said drive roller projecting through a third 
opening in said housing to operably connect to said sec 
ond means. 

13. A machine as set forth in claim 12 wherein said 
second means includes a common take-up drive shaft 
positioned adjacent said take-up drive roller of each 
module and each module includes means for selectively 
operably engaging said take-up drive roller with said 
common drive shaft. 

14. A machine as set forth in claim 1 wherein said 
third means includes a plurality of label roll down as 
semblies, each assembly being mounted adjacent a re 
spective one of said modules and including a press 
block disposed over said path of the tape and means for 
moving said press block into said path upon expelling 
of a label from said adjacent module. 

15. A machine as set forth in claim 14 wherein said 
means for moving said press block includes at least one 
two-arm lever pivotably mounted on an axis parallel to 
said path with said press block pivotally mounted on 
one arm of said lever, means for pivoting said lever, and 
stop means on said press block for limiting pivoting of 
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said press block on said lever in a direction away from 
said path. 

16. A machine as set forth in claim 14 wherein said V 
press block has an arcuate face opposite said path. 

17. A machine as set forth in claim 1 wherein said 
fourth means includes a take-up roll for winding up the 
carrier means with the labels thereon. 

18. A machine as set forth in claim 1 wherein the car 
rier means includes a tape formed of a carrier strip to 
receive the labels and a backing strip removably se 
cured to the carrier strip and wherein said fourth means 
includes a cut-off assembly for severing the tape into 
individual index tabs of predetermined length. 

19. A machine as set forth in claim 18 wherein said 
fourth means further includes a storage bin for receiv 
ing severed index tabs. 
20. A system for making index tabs comprising 
a machine for applying individual labels to a travel 
_ ling carrier means; said machine including a con 
veyor for moving the carrier means through a pre 
determined path having a predetermined start posi 
tion therein and a plurality of stations spaced from 
said start position, and a plurality of label supply 
means for supplying labels for application to the 
travelling carrier means in said path downstream of 
said start position, each supply means being posi 
tioned at a respective one of said stations; and 

means connected to said conveyor and each said sup 
ply means for selectively supplying a label from at 
least two of said supply means to different prede 
termined positions on the carrier means in said 
path in response to predetermined lengths of travel 
of the carrier means from said start position. 

21. A system as set forth in claim 20 wherein said 
conveyor includes a stepper motor for moving the car 
rier means through said path in increments, and 
wherein said means for selectively supplying a label is 
connected to said stepper motor to deactivate said 
motor at predetermined increments corresponding to 
said predetermined lengths of travel of the carrier 
means from said start position. I 

22. A system as set forth in claim 20 wherein each 
supplymeans is a module removably mounted in said 
machine. 

23. A system as set forth in claim 20 wherein said 
means for selectively supplying a label includes a digital 
computer and means for programming said computer 
to activate said conveyor and each said label supply 
means to produce an index tab including at least two 
labels on a predetermined length of the carrier means. 

24. A system for making index tabs comprising 
a machine for applying individual labels to a travel 

ling carrier means; said machine including a con 
veyor for moving the carrier means through a pre 
determined path having a predetermined start posi 
tion therein and a plurality of stations spaced from 
said start position, and a plurality of label supply 
means for applying labels to the travelling carrier 
means in said path downstream of said start posi 
tion, each supply means being positioned at a re 
spective one of said stations; and 

means connected to said conveyor and each said sup 
ply means for selectively applying a label from at 
least two of said supply means to different prede 
termined positions on the carrier means in said 
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path in response to predetermined lengths of travel 
of the carrier means from said start position. 

25. A system as set forth in claim 24 wherein said 
conveyor includes a stepper motor for moving the car 
rier means through said path in increments, and 
wherein said means for selectively applying a label is 
connected to said stepper motor to deactivate said 
motor at predetermined increments corresponding to 
said predetermined lengths of travel of the carrier 
means from said start position. 

26. A system as set forth in claim 25 wherein said 
means for selectively applying a label includes a digital 
computer and means for programming said computer 
to activate said conveyor and each said label supply 
means to produce an index tab including at least two 
labels on a predetermined length of the carrier means. 
27. A label application machine comprising 
a ?rst means for moving a carrier means through a 
predetermined path having a predetermined start 

‘ position; ' 

a plurality of label applying means mounted in adja 
cent relation to said path and in predetermined 
alignment relative to each other and to said start 
position, each said label applying means having 
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a common drive means for selective connection to 
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plying means to said drive means in programmed 
sequence with themovement of the carrier means 
through said path from said start position. 

28. A machine as set forth in claim 27 wherein said‘ 
?rst means includes a stepper motor for moving the 
carrier tape through said path in intermittent manner. 

29. A labelling system comprising 
a machine for applying color coded labels to a carrier 
means, said machine including a plurality of label 
applying means for applying colored labels to the 
carrier means, and conveyor means for moving the 
carrier means and said label applying means rela 
tive to each other from a predetermined start posi 
tion through a plurality of stations spaced from said 
start position; and 

means connected to each applying means and to said 7 

conveyor means for selectively applying a label 
from at least two of said applying means to differ 
ent predetermined positions on the carrier means 
at respective ones of said stations. 

v30. A labelling system as set forth in claim 29 
wherein said conveyor means moves the carrier means 
from said start position through said stations. 

31. A labelling system as set forth in claim 29 which 
further comprises a cutoff assembly downstream of said 
stations for severing the labelled carrier means into in 
dividual index tabs. 

* * * * * 


