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with a series of interconnected C-shaped binders 
formed directly from a wire feeding reel. Selecting, 
pre?xing and numbering of loops to be cut and in 
serted into the sheets to be bound are-automatically 
achieved by electronic control devices. Coupling be 
tween binder elements and sheets is statically accom 
plished by manually placing the sheets to be'bound in 
a given position and by operating a press, for example, 
by means of a foot control lever or-of the samevgroup ' 
of. sheets. The apparatus is designed also for inserting 
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APPARATUS FOR BINDING LOOSE PERFORATED 

SHEETS FOR ALBUMS, COPY-BOOKS, 
CALENDARS AND THE LIKE 

BACKGROUND OF THE INVENTION 

The present invention relates to an automatic appa~ 
ratus for binding of loose perforated sheets for albums, 
copy-books, calendars, notebooks, memorandum 
books and so on. , 
Binder elements are known, which are available in 

the trade as reels of metallic wire optionally coated 
with plastic materials or enamelled, or also made out of 
plastic materials, substantially similar in shape to an 
open spiral, or to say it better, a sequence of open rings 
connected together, or even being of the so-called 
“comb" type. - ' 

Automatic apparatus are also known which, without 
manual working, effect the binding of loose perforated 
sheets by means of said binder elements. These binder 
elements are already pre-cut or continuously and auto 
matically fed from the wire reel. Such apparatus how 
ever, somewhat expensive and cumbersome are-mostly 
suitable where their almost continuous operation and 
high time production are required, i.e., for large print 
ing works, paper factories and the like. 
On the contrary, where as in small and medium size 

book binding and printing workshops, and in stationer‘s 
shops the binding of albums, copy-books, calendars, 
catalogs, etc. is occasionally required and for small pro 
ductions, the above-stated'apparatus are not at all suit 
able being too expensive and therefore the binding op’ 
eration has been manually carried out. v 

It was necessary to previously cut or to buy already 
cut the binder elements at‘ the desired length, to manu 
ally introduce them into the perforated sheets and to 
close them by a press. Naturally this has given rise to 
a high waste of time and a high employment of hand 
work so that the cost of each bound article has been 
considerably increased. " 

SUMMARY OF THE INVENTION 

It is'an object of the present invention to provide an 
apparatus for binding groups of perforated sheets with 
a series of interconnected C-shaped binder elements 
formed directly from the wire reel. 

It is another‘object of the present invention to pro 
vide a binding apparatus which allows the selection and 
the pre?xing of the number of loops to be cut and in 
serted into the sheets, even discontinuously. 
Therefore an important advantage of the apparatus 

according to the present invention is given by the fact 
that there is no need of pre-cut binder elements and 
then of their- storage in different lengths according to 
the number of loops which are to be used for each bind 
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2 
devices are automatically achieved. Furthermore the 
apparatus is provided for inserting two spaced apart 
segments of loops of which the mutual distance and the 
number of loops can be adjusted, in one group of perfo 
rated sheets. 
The above stated objects and advantages are ob 

tained by a not very, cumbersome and expensive appa 
ratus, the time production of which, although lower 
than that of the‘ automatic apparatus of the prior art, 
.attains satisfactory quantities, in respect of the pur 
poses of these apparatus, which are considerably higher 

' than that obtained through the manual method. 
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The semiautomatic apparatus according to' the pres 
ent invention is characterized in that it comprises, in a 
housing and supporting frame, means for feeding a 
looped wire band from a feed reel, means for counting 
the number of loops of said band and for comparing 
such number with the number preset on an adjustable 
selector adapted to operate means for cutting the band, 
and means for inserting the cut band segment into holes 
provided in groups of loose perforated sheets posi 
tioned on the same apparatus at a coupling and closing 
station, means responsive to said positioning being pro 
vided and adapted to allow the feeding of the next mul 
ti-loop segment upon the actuation thereof due to said 
positioning and adapted to operate said feeding means 
when said responsive means is released upon the re 
moval of said group of sheets from the coupling and 
closing station after the closing has been effected by 
said inserting means. _ 

According to a preferred embodiment, two different 
operations are possible, a ?rst of which provides for the 
insertion of only one multi-loop segment, having a 
given length, for each article to be bound and a second 
one, particularly suitable for calendars, in which the 
binding operation is accomplished, for each article, 
along two series of peripherical holes spaced apart so 
that at the middle of the sheets a free space is provided 
in order to allow the‘ application for example of a fas 

, tening means of the calendar to a wall and so on. In this 
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ing operation. Moreover, the insertion of the binder . 
into the perforated sheets is automatically accom 
plished together with the closing under the press of the 
binder elementsUnlike automatic apparatus of vthe 
prior art, there is no dynamic coupling between binders 
and sheets, but the coupling statically occurs by manu 
ally placing the group of sheets to be bound in a given 
position and by operating the press, for example by 
means of a foot control lever on the same group of 
sheets. Instead, the feeding of the next multi-loop sec 
tion and the cut of a number of loops prearranged on 
a suitable selector preferably consisting of electronic 
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event, by the simple operation of a switch, every time 
two segments, having the same adjustable length, are 
fed,'which are spaced apart by a length also possibly 
adjustable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further objects, advantages and features of the appa 
ratus according to the invention will be apparent to 
those skilled in the art from the following detailed de 
scription of a particular embodiment, given by say of a 
non-limiting example, with reference to the accompa 
nying drawings, wherein: 
FIG. 1 shows a perspective diagrammatic view of the 

apparatus according to the present invention; , 
FIG. 2 shows a diagrammatic view of the feeding de 

vice of the binding elements; 
FIG. 3 shows a frontal partially sectional view of a de» 

tail of the coupling and closing station of the binder ele 
ments with the perforated sheets; 
FIG. 4 shows a sectional view taken along the line 

v lV-IV of FIG. 3; 

65 

FIG. 5 shows a diagram of the pneumatic circuit of 
the apparatus according to the present invention; and . 

FIG. 6 shows an electrical schematic diagram of the 
apparatus. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With reference to FIG. 1, the apparatus according to 
the present invention is mounted on a supporting and 
covering frame 1. Feeding means (shown in FIG. 2 but 
not in FIG. 1) delivers an open wire binding strip 2 to 
the apparatus from a supply reel 3. Strip 2 has a gener 
ally C-shaped cross-sectional con?guration and is 
formed by integrally-connected, parallel spaced looped 
prongs best illustrated in FIGS. 3 and 4. A sensing de 
vice 4 counts the loops passing thereunder and com 
pares the counted number with a number programmed 
on a selector included in a control panel 5. When the 
programmed count is reached a cutting means 6 sepa 
rates the counted loops from the strip. A press consist 
ing of two metallic elements 7 and 7a is adapted to 
press the cut loops 'therebetween to cause the open 
loops to close at a coupling and closing station formed 
by two support shelves 8 and 8a for the sheets to be 
bound. , ' I . 

With reference to FIG. 2,_the strip feeding means 
comprises a toothed chain or belt 9 driven and guided 
by a set of rollers. Roller 10, by way of example, serves 
as a drive roller whereas the remaining rollers 11, 11a, 
11b, 11c, and 11a’ are idler rollers. Between rollers 10 
and 11 and between rollers 11b and 110, chain 9 is di 
verted on two idler transmission rollers 12 mounted on 

' a movable plate 13. Plate 13 may be brought nearer to 
either the rollers 10 and 11 or the rollers 11b and 110 
by means of a lever 14 actuated by a pneumatic cylin 
der on an electromagnet 15. When plate 13 is closest 
to rollers 10 and ll,'strip 2 passes straight along the 
front side of the apparatus directly-from roller 10 to 
‘roller 11 without deviation; that is, strip 2 remains 
aligned with a front chain guide 9a. , I 

It is to be pointed'out that the unwinding of strip 2 
from'supply reel 3 must be effected without deforma 

, tion or stress in the strip. This is achieved by means of 
‘proximity switches, for example the three swiches illus 
trated in FIG. 1, bearing the reference numerals 16, 
16a, 16b. These switches do not require direct contact 
for sensing the presence of the strip 2 at pre-established 
heights on an upright 17. The operation of the switches 
is as follows: middle switch 16 controls unreeling strip 
2 at a normal speed; higher switch 16b controls unreel 
ing at a higher speed since it is assumed that a quicker 
utilization of the strip occurs downstream; and lower 
switch 16a controls stopping of the supply reel 3. Strip 
2 is driven along the front guide 9a past the loop count 

‘ ing device 4 (FIG. 1), for example a photoelectric cell 
device, which sends count pulses to a counter to be de 
scribed in relation to FIG. 6. When the loop count is 
the same number as that programmed on selector 5, 
cutting device 6 causes the corresponding number of 
loops to be cut from the strip. The cut segment arrives 
at the coupling and closing station at which are located 
the two positioning shelves 8 and 8a for the sheets to 
be bound. Two movable blocks 18 and 18a are slidable 
along said shelves to de?ne a reference position. The 
front edge of a stack of sheets to be bound, correspond 
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2. When the bound sheets are withdrawn after actua 
tion of the press, microswitch 21 initiates both feeding 
of the subsequent, already cut strip segment and cut 
ting of another segment according to the number pro 
grammed by selector 5. _ 
A strip segment, transferred automatically to the 

coupling and closing station at the end of the preceding 
operation cycle (or manually at the beginning of the 
?rst cycle), arrives in front of a stack of perforated 
sheets which has been arranged on the two shelves 8 
and 8a. Actuation of a foot lever 22 by an operator, or 
of microswitch 21 by the sheets, causes the two ele 
ments 7, 7a of the press to be close. Referring to FIG. 
4, the lower of the two open (i.e., C-shaped) ends of 
the loops of strip 2 is designed to pass through the per~ 
forated holes of sheets 23. Therefore the press stoke, 
in order to cause the coupling between strip 2 and the 
perforated sheets by closing the loops, should occur 
chiefly from the bottom. To this end the lower member 
‘7a of the press usually has a greater stroke and/or speed 
than upper member 7 which acts substantially as an an 
vil. 
_ Still referring to FIG. 4, parallel to and in front of the 
two press members 7 and 7a there are two movable 
walls 20 and 20a. The walls act as a front guide surface 
for strip 2 during the press stroke to prevent the ends 
of the loops from getting crushed in a position parallel 
to the stack of sheets by guiding the loop ends into the 
sheet holes. When the press is actuated the ‘movable 
walls'20, 2011 close lightly to hold the loops, automati 
cally adjusting their positions by proper elastic means 
(see FIG. 3) according to the thickness of the group of 
sheets. When the press opens walls 20, 200 return to 
their normal position. , _ . 

With reference to FIG. 2, it is possible'for either sin 
gle segments or double spaced segments of strip 2 to be 
inserted into each group of. perforated sheets‘. For sin 
gle segment operation lever 14 is not operated by ‘cylin 
der 15 and remains in the illustrated position wherein 
it does not cause movable plate ,13 to slide. For double 
spaced segment operation, by merely actuating ‘ a 
switch provided on the control panel '5 a sequence of 
displacements of the lever 14 is brought about, result 
ing in the movement of plate 13. As willbe described 
more in detail hereinafter‘ with reference to FIGS. 5 
and 6, by operating switch A provided for this purpose 
on the control panel 5, cylinder 15 pushes lever 14 for 
ward. This results in a sliding to the right of the section ‘ 
of toothed belt 9 which is between the pulleys 11 and 
11d and a similar sliding of the binder elements which 
are in that section, while the driving roller 10 remains 
motionless. During. this displacement the next segment 
of strip 2 is cut and caused to move forward at a spaced 
distance (which may be adjustable) from the ‘?rst seg 
ment, due to the displacement of the lever 14. 
Upon operation of the press and release of micro 

. switch 21 through the removal of the bound stack of 
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ing to the edge remote from the perforations provided ' 
for binding, is aligned with this reference position. The 
perforated edge rests upon horizontal bar 19 provided 
with a microswitch 21 which senses the presence of the 
sheets. Upon positioning of the sheets on bar 19, micro 
switch 21 enables feeding of the next segment of strip 

sheets, lever 14 moves back to its initial (illustrated) 
position. This causes displacement to the left (in FIG. 
2) of the toothed belt 9 section, between rollers 11 and 
11d, resulting in a balancing of the previous displace 
ment to the right but without affecting the‘ positioning 
of the strip segments since in this situation the dis 
placed belt section carries no binder elements. Subse 
quently the driving roller 10 moves up to bring another 
strip segment between rollers 11 and 11d so that the 
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segment can slide, as above-stated, to the right for the 
next displacement of the lever 14. 
FIG. 5 diagrammatically illustrates the pneumatic 

system employed in the operation of the apparatus ac 
cording to the present invention. The pneumatic sys 
tem includes a compressor 24, cylinders C7 and C6 for 
operating the press and the cuttng device, respectively, 
and spacing cylinder 15 (shown also in FIG. 2). Mag 
netic valves E7, E'7, E6, E15 operate the correspond 
ingly numbered cylinders. 
FIG. 6 shows a diagram of the electronic controller 

I equipment of the apparatus according to the present 
invention, which equipment is substantially housed in 
side control panel 5. The operation of the circuits .will 
be described hereinbelow with the understanding that 
a digital (not analog) systemis employed andtherefore 
the output and input voltages have strictly de?ned val 
ues (except for smallvoltage drops due to the loads, 
etc.). Thus, in the following description the voltage 
level 0 V is indicated by “0” (logic zero) and the volt 
age level —l2 V dc. by.“ 1.” (logic one), the meaning 
of which is well known in digital electronic language. > 

At starting, the switch (not shown) connecting power 
to the circuits being closed, all the devices of the circuit 
are oversized. Everytime this occurs the output of the 
general resetting device RG switches from “O” to “ l ” 
level for approximately 40 ms. This pulse clears the 
counter through the input 8 of the device AU andpre 
sets the slow memories MLI, ML2 and ML3 through 
the respective inputs 7, 2, 2 so that the respective out 
puts attain the logic “ 1.” This presets the apparatus in 
operation mode, i.e.: motor at rest and brake locked 
(logic “0” at the input l'of the static switches J 1F. and 
JOM, respectively, relating to the brake unlocking and 
to the motor actuation). The static switch J 1W, relating 
to the movable walls 20 and 20a, receives logic “1” at 
its input; therefore these walls hold the strip loops, 
open. , v 

If the switch indicated by A on the front side of the 
control panel is in single binding position, correspond 
ing to the position 1 of FIG. 6, a logic “0” is applied to 
input 2 of NAND-NOR gate N2, input7 of NAND 
NOR gate N3X, and input 8 of slow memory MLl. This 
means that static switch I 15 for spacing cylinder 15 is 
cut off, i.e., lever 14 remains at rest position. 
Operation of the “START" push-button Btwice con 

secutively places a logic “1 ” pulse at output 7 of mono 
stable device M52, which, through slow-memory ML2 
causes the static switch I 1W to cut off. Consequently 
wall 20, 20a (FIG. 4) close to assume the guide func 
tion for the binders. Simultaneously, this logic “1” 
pulse also reverses the memory ML3, changing its 0 
output to logic “0" and thereby producing logic bal 
ance at the five-input block N2 (all inputs at logic “0”). 
Therefore the 0 output of block N2 becomes logic “1’~‘ 
and the power stages 11F and 10M switch, thus unlock 
ing the brake and starting the motor. In this situation 
the binders, drawn forward by the toothed belt 9, move 
into the inserting-area along the rail guide 9a. 
As each binder loop moves forward, a pulse is pro 

duced by the photoelectric cell 4 (FIGS. 1 and 3) 
through suitable slits formed ‘on the driving roller 10. 
These pulses reach the 0 input of block AU which oper 
ates as a feeder for the two decade counting devices 
DUI and DU2 and further as a ?lter and squaring de 
vice for the counting pulses. From the output 4 of the 
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6 
block AU the pulses reach the input of the first count 
ing decade, i.e., of the ?rst decade block DUl, from 
which the pulses, from number 0 to.9, come out coded 
through the outputs 6, 7, 8, 9 respectively. These out 
puts are connected with the inputs 6, 2, 7, 4 of the cod 
ing section relating to the ?rst decade of a numerical 
selector S. Each tenth pulse counted at DUI is sent 
from output 2 to the input 3 of second decade DU2 
where the pulse is counted in the same manner as in the 
?rst decade. The switches in selector S are manually set 
to the number corresponding to the required number 
of loops of a binding segment. When the selected count 
is reached, output 3 of the selector S provides a logic 
“0.” The output 3 of selector S is connected to pin 4 
of inverter. N3Z‘ which drives input 1 of the memory 
ML3. The latter switches and causes its output 0 to be 
switched from “0" to “ 1”, whereby the motor stops 
and the brake isapplied through the static switches J 1F 
and JOM. 
The logic level switching at the output 0 of block 

ML3 reaches, through inverter NV2 and devices N3Z 
and NV4, the input 5 of the monostable MS3. There 
fore, at the output 7 of the monostable M83 a logic “ I “ 
pulse is provided for, approximately about 100 ms. The 
static switch I lTpilots the magnetic valve E6 (see FIG. 
5) during this pulse and the next sequence of loops is 
pre-cut by the cutting device 6 of FIG. 1., 
The cutting operation occurs at the end of each feed 

ing cycle through the above described actuations. As 
the diagram clearly shows the cut may be also provided 
through the double manual operation (closing and sub 
sequent opening), of the cutting push-button D on the 
front side of the control panel 5 (see FIGS. 1 and 6), 
but only when the motor is at rest. ' 
i As previously stated, at the end of each feeding cycle 
of the output 0 of the block ML3 becomes logic “ l ” 
and therefore the output 4 of the same memory block 
goes to logic “0” since the outputs of the ML blocks 
are complementary. This logic “0” reaches the input 2 
of block NEW and enables the actuation of static switch 
I 1P relating to the operation of the press. Thus, by op 
eration of the press foot lever 22 (see also FIG. 1) a 
logic level reversal is obtained. In addition, at input 1 
of block N3Y logic “0”‘is provided and therefore the 
press closes through the static switch J 1?, which en 
ables the magnetic valve E7, for controlling the press 
operating cylinder C7 as long as the foot lever 22 is 
pressed. 
When the foot lever, 22 has been released, the press 

opens since the input 1 of the static swtich JlP as well 
as the input 4 of the block N3X become logic “0”. 
Therefore, at the inputs of this last block there is a logic 
“0" level balancing resulting in a logic,“l” at output 
pin 6. This operates static switch J 1W to drive a mag 
netic valve which causes the movable walls 20, 20a 
guiding the binder elements to open. This operation is 
required in order to allow the removing of the bound 
sheets 23 from the insertion zone. 
As the diagram shows, the total operating cycle, as 

described from the setting of the switch A on the 
contact 1 and so on, may also occur through the micro‘ 
switch 21, since its contact opens when the sheets to be 
bound are placed in the insertion zone, and closes again 
when the bound sheets are removed from said zone as 
above described. The advantage of this operation is 
easily understood since the feeding of the new binder 
elements occurs during the time in which the apparatus 
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operator stores the bound sheets and takes the next 
group of sheets to be bound, with no idle time. 

Alternatively, when a double binding for each group 
of sheets (i.e., with two spaced multi-loop segments) is 
desired, the switch A has to be set in position 2. Thus, 
input 2 of block N2 receives logic “0” level, as do input 
7 of block N3X and input 8 of memory MLl. These 
logic levels result in a change of the operation as so far 
described. This change resides in the fact that, at the 
end of a feeding cycle, besides performance of the cut 
ting operation, the static switch J 15 is also enabled. 
This excites the magnetic valve E15 thus pushing the 
lever 14 through piston 15. This results, as above men 
tioned, in the sliding to the right of that binder segment, 
which is between the pulleys 11 and 11d. During this 
displacement the cut operation occurs, as already de 
scribed with reference to the single binding operation, 
and as the lever 14 comes into contact with the limit 
switch FCl, opening the relevant contact, the motor 
starts again while at the same time the brake unlocks. 
This happens because the logic “0” at the input 5 of 
block MSl provides a pulse at its output 7, which pulse 
reaches input 7 of the block ML3, thereby driving the 
output 0 of the latter to logic “0.” The logic “0” level 
at the input 50f block MSl also reaches the input'v4 of 
block N3Y thus creating a logic “0" level balancing. 
Thereby the output 6 of thesame block switches‘ to 
logic “I” and a logic “1” condition exists at the inputs 
7 and 8 of block N3Y. Then the output 9 of the latter 
and the input 8 of block N2 become logic level “0” and 
logic level “0” exists at all ?ve inputs of the second 
groups of block N2. In this situation the motor is 
started and the brake is unlocked through the static 
switches JOM and 11F, respectively. 
Consequently, the second binder section, consisting 

of the same number of loops as those of the ?rst sec 
tion, but spaced therefromby a length depending on 
the layer 14 displacement, is drawn forward. When the 
pulse relating to the last loop of the second binder sec 
tion causes the motor to stop and blocks the brake, the 
cutting operation occurs and the adjustment of the 
press proceeds as already described‘ as to the single 
binding operation. ‘ ‘ 

Where the foot lever 22 operating the press is 
pushed, at the output 3 of the block N3Y the logic “ l ” 
level is obtained, controlling the magnetic valve E7 of 
the press through the switch J 1?. This logic “ l ” level 
also reaches input 9 of block MLl driving the output 
0 of the same block to the logic “0” level, whereby the 
static switch 11S of the spacing device should be cut 
off. This cut-off,_however, does not occur since at the 
same time input 2 of switch J 1S reaches logic ‘f 1 " from 
output 9 of block N3X, this level being due to the fact 
that both the inputs of N3X are logic “0” since the 
same logic “I” due to the press operation not only 
reaches input 9 of the block MLl, but also input 1 of 
block ML2, thus driving output 4 of the latter to logic 
‘.‘0." In this way, at the inputs of the block N3X logic 
“0” level balancing is obtained, which causes output 
9 of the same block to become logic “I”, preventing 
the static switch J 1S from being cut off. Therefore cyl~ 
inder 15 remains at its forward position, as do lever 14 
and plate 13. 
Release of the foot lever 22 of the press causes out 

put 3 of the block N3Y ‘to become logic “0,” i.e., the 
press opens. This logic “0" reaches input 4 of the block 
N3X where it provides a logic balancing, whereby the 

O 

8 
output 6 of N3X becomes logic “ l " and enables static 
switch J 1W through its input 1. The latter operation 
causes movable walls 20 and 20a to open and termi 
nates the operating cycle for the double binding. Actu 
ally, the opening of the walls enables the booklet or cal 
endar 23 to be removed, since the binder elements of 
the two sections have been‘already closed by the press 
throughout the holes of said booklet. 

It is clear by the diagram that the static switch J IS, 
notwithstanding the end of the cycle, remains enabled 
since its input 2 holds the logic “ l ” level. Only by the 
pushing and the subsequent releasing'of the START 

_ push-button B, or through the removal of a booklet, 
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can the spacing device 15 be retracted back into the 
cycle starting position. Speci?cally, the logic “ l ” level 
at the output of block MS2 reverses the logic level at 
output 4 of block ML2. Therefore at the input 8 of 
block N3X the logic balancing is destroyed and then 
output 9 of N3X assumes a logic “0” level, i.e., the 
static switch J 15 is cut off and spacing cylinder 15 is re 
tracted. 
Only when cylinder 15 is retracted does the feeding 

step of the next cycle become enabled since, at the re 
tracted position, the spacing device opens the limit ' 
switch FC2 and provides a logic “0” level balancing at 
the inputs 1 and 2 of the block N3X. This causes the 
brake to unlock (static switch J 1F) and the‘ motor to 
start (static switch JOM) through the blocks N3X- and 
N2. Thus, what has been described for the double bind 
ing is repeated if the switch A is in the position 2, while 
if it is in the position 1 what has been described for the 
single binding is repeated. 

If the apparatus has to be adjusted, it is necessary that 
the brake be unlocked without starting the motor. This 
is met by positioning the switch C on the front of the 
control panel 5, into “brake unlock” position, i.e., by 
closing the switch C of FIG. 6. In this way, a logic “ l ” 
level is obtained at the input 8 of the block N2 and 
therefore the cut off of the static switch JOM is also ob 
tained. The logic “ l ” level reaches the input 2 of static 
switch J 1F and excites the circuit for unlocking the 
brake. The blocks AC of FIG. 6 are d.c., known de 
vices. 
For purposes of illustrating the association between 

the bound sheets and the binders produced by the pres 
ent invention, reference is made to US. Pat. No. 
3,334,918 to Pigna et al. ' 

It is obvious that possible additions and/or modi?ca 
tions may be made by those skilled in the art to the 
abovedescn'bed and illustrated embodiment of the ap 
paratus according to this invention, without departing 
from the scope thereof. Particularly, not pneumatic ac 
tuating means could be provided, such as mechanical 
or electromagnetic means, as well as electronic control 
circuits different from those herein described and illus 
tratedf 
What we claim is: 
l. A semi-automatic ‘apparatus for binding vloose 

sheets perforated along one edge, comprising: 
a feed reel for storing a wire band con?gured as a se 

ries “C-shaped” loops; ‘ 
feed means for feeding said wire band from said feed 

reel along a predetermined feed path; 
counter means for ‘counting the number of loops of 

said wire band which are fed from said feed reel; 
actuable cutter means for cutting the fed wire band 

into binder segments; 
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selector means for permitting manual selection of the 
number of said loops to be included in a binder seg 
ment; 
comparator means arranged to compare the counted 
number at said counter means and the selected 
number at said selector means, and to terminate 
feeding by said feed means and actuate said cutter 
means when the two numbers are equal; 

means for resetting said counter means when said 
cutter means is actuated; 

a coupling station located along said feed path in— 
cluding means for receiving a stack of said loose 
perforated sheets when manually inserted into said 
station transversely'of said feed path such that the 
perforated edges of said sheets enter said “C 
shaped" loops; 

actuable press means for closing the “C-shaped” 
loops at said coupling station about the perforated 
edges of the sheets in said stack; and 

control means responsive to absence of predeter 
mined positioning of said sheets at said coupling 
station for inhibiting. operation of said press means, 
and responsive to removal of a stack of sheets from 
said predetermined positioning at said coupling sta 
tion for re-initiating wire band feed by said feed 
means. 

2. An apparatus according to claim 1, wherein said 
feed means comprises a toothed belt driven by various 
pulleys, one of which is a driving self-limiting pulley. ' 

3. An apparatus according to claim 2 further com 
prising: _ ' 

two pairs of adjacent pulleys; ' 
two transmission idler pulleys mounted on a plate 
which is movable in plane of said feed path; 

a lever for moving said plate; 
operable means for actuating said lever to move said 

plate and bring said idler pulleys nearer to one or 
the other of said pairs of pulleys, wherein said 
toothed belt passes in its path between said two 

. pairs of adjacent pulleys, on said two idler pulleys 
such that said movable plate and said two idler pul 
leys can be brought near to one or another of said 
two pairs of pulleys, one of which comprises said 
driving self-limiting pulley. > 

4. An apparatus according to claim 2, wherein said 
driving pulley is provided with slits on its upper surface 
for each loop drawn by said toothed belt, and said 
counting means comprises a photoelectric cell 
mounted near said driving pulley for sending a pulse for 
each slit of said pulley. 

5. An apparatus according to claim 1, wherein said 
press means comprises two vertically movable press el 
ements adapted to cause the open loops of said binding 
spiral to pass through the perforation of the predeter 
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10 
minedly positioned sheets at said coupling station and 
adapted to close said loops wherein said means for re 
ceiving includes a pair of vertically-spaced vertically- > 
movable walls for guiding and making easier the prede 
termined positioning of said sheets. 

6. An apparatus according to claim 5, wherein the 
lower element of the press means is adapted to move 
upwards at the closing of the press means by a longer 
stroke length and with a higher velocity than the upper 
element of the press moves downwards, the closing of 
said loops being provided from'the bottom. 

7. An apparatus according to claim'S, further com 
prising an actuable press control member, and wherein 
said press is kept closed for the duration of actuation 
of said press control member which when released, 
controls the opening of said press elements and said 
movable walls, whereby to permit removal of said stack 
of sheets. 

8. An apparatus according to claim 3, further com 
prising pre-arrangeable switching means for controlling 
the closing of at least one segment of loops having pre 
fixed length. I 

9. An apparatus according to claim 8, wherein two 
spaced binder segments can selectively be closed upon 
the same'group of sheets, said apparatus further com 

‘ prising: 
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switch means operative at the end of the feeding op 
eration of a ?rst binder segment for operating said 
lever connected with said movable plate such that 

i said two idler pulleys mounted on said plate are 
pushed toward one of said two pairs of pulleys, 
whereby the toothed belt segment in correspon 
dence with said coupling station is permitted to 
move forward only along the path between the two 
transmission pulleys and is out of contact with said 
driving pulley. 

10. An apparatus according to claim‘_9, further com 
prising a limit switch operated by said lever at the end 
of its movement, and adapted to control the starting of 
said feed means thereby causing a' second binder seg 
ment to move towards said coupling station, said binder 
segment comprising the same number of loops as the 
first binder segment, such two segments being spaced 
apart by a length depending on the lever stroke length. 

11. An apparatus according to claim 10, wherein said 
control means, when released upon the removal of a 
stack of sheets bound by two spaced apart binder seg 
ments, moves said operable means to retract said lever, 
therebycausing a displacement of said toothed belt 
segment in the direction opposite to the above said for 
ward movement, whereby the starting position of the 
belt is restored. 

* * * * * 
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