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Machine for binding books and punching paper.

) An improvement on commercial machines which bind

documents using plastic strips. The punch mechanism (37,38,

39, 41, 42, 43) may be automatically actuated when the paper

sheets are properly aligned on a punch platen (36} or actuated

manually at the user’s discretion. Distance of the holes from

the edges of the sheets may be indexed. The binding mechan- .

ism improvements include interchangeability of height of the

pressure bar {106} and speed of binding mechanism, depend- -

ing on thickness of book to be bound or as selected by user,
means (133} for automatically starting the motor drive (116,
117, 118} of the binding mechanism and pressure bar (106)
when it has been manually placed or moved onto the docu-

ment to be bound, automatic lifting of the pressure bar (106}
when the binding cycle has been completed, a resistance- -

heated knife construction (161) which reaches operating
temperature more rapidly, controls and minimizes the heated
knife (163) temperature fluctuations, maintains a more

uniform temperature profile of the knife, improvementsinthe :

mounting of the timing cams of the machine and improved

means for securing and positioning the cooling and forming -

fingers in place. In a modification, means is provided for
binding a “wrap-around” cover which extends rearward of
the spine of the book and then is folded forward around the
binding strips for the book. The means comprises a remov-
able backstop (88a) for the spine edges of the sheets to be

bound, a platen {258) and roller (263) to support the lower-
most of the wrap-around covers and a rack to support the
uppermost of the wrap-around covers during. the binding
procedure. The knife structure (161a} is modified to avoid
interference with the modified means.

.

Croydon Printing Company Ltd.
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~ MACHINE FOR BINDING BOOKS AND PUNCHING PAPER

This invontion rolates to a now and improved punching and

binding machine and comprises improvemonts on commercially avail-

able machines, Reference is made to U, S, Patent 1,079,647 on &

,sheat punching apparatus; the punch mechanisms hereinafter de-

scribed are an improvement upon that structura. Reference is

also made to Patent 3, 811 1&6 on machine for binding books, many

of the mechanisms of which are irdcorporated in the present inven-

tion, Generally, the invention reclates to a system for binding

togsther, either temporarily or permanently, pluralities of
sheets of paper, each formed with a series of spaqed apertures
adjacent one margin tharebr using a first strip having studs
which correspond 1n spaclng to the apertures in the sheets and

a second strlp.formed w1th holes aligned with the holes in tha

sheets to receive thé'studg. The present machine, as well as

the predecessor machines, incorpornte a prossuroc bar which applios

pressure on the sheots of papor while pressing the strips toward

each other, a ¥mife, preferably heated, which cuts off the excess

lengths of the studs and forms heads on the ends of the studs angd,

again preferably, means for cooling and sotbting the hecads reseu-

bling rivet hoads on the studs. Such machinos have proven

commercially successful,

In the machine hereinafter described there are both punching

and binding functions, it being understocd that these funciions

could be porformed by separate machines having the features here-

inafter emphasized, With respect to the punching mechanism,

many of the elements thereof are disclosed in Patont 44,079,647

One of the improvements of the present invention is that, inatead

of manual actustion cf ths punch, an electric motor is used to

actuate the same. An automatic punch starting mechanism is

- - 0040530
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electively employed. Thus, two switches or sensors are posi-

tioned with thoir actuntors in the throat of tho punch and

located on opposite ends'of'ths punch.t Thus, when the paper to

be punched is fully inserted iﬁ therthrbdt of the machine assur-
ing that the edge of ﬁhg paperjis'parallei'to the punch pins in

the punch me chanism, both—switcheérOr.sensdbs—are closed. Still

& third switeh or sensor,isilchtéd on a side edge guide for the

‘machino and is closed whbn the paper is proporly alignod with tho
sdge guide,which positions the opposite edga of the paper in re-

lation to the pins in the punch, When all three switches or

sensors are closed, the punch cycle is initiated. The edge ‘guide

switch,is of partlcular constructlon hereinafter descrlbed in

dotail for tha purpose or praventlng damage to it and for 1nsur-

~ing that thc paper isrflut_on the pluten of thc punch before tho

edgo guide switch is closed., o . 7, )
A further roéture'of ‘the puncﬁ mecbééism rca;dos in tho

seleclive positioning of the punch haéksﬁop so as to punch the

holes at dirférent,deSired distances from the spiné edgé of the

paper, For ofdinary dbéuments, the edges of the holes arc spaced

inward one-sixteenth of an inch from the spine margin, and these

h spacings are used wiﬁh binding stripé which are 6ne~quurter inch

in width, However, ror certain purposos, typically binding com-

puter print-out sheets, uider strips aro used ‘and the holes are
spaced inward a slightly greater. dlstnnce. Control of the dis-

tance from the spine is determinod,by a_backstop in the throat of

the punch., The'prcsaht invention disclosas mechanism under con-
trol of the operator for moving the backstop toward and away f{rom

the front of the machine to selectivaly control the 1ocation of
ﬂmlmhspmwmd
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With respect to the binder mechanism, the .present invention

comprises improvements over Patent 3,811,146

Certain of the improvements relate to the pressure bar and

-

its actuation. The pressurs bar is a device which is slideably

mounted in the machine and for much of its path of travel has a

vertical direction. The pfessura bar is manually moved from a

position of resi into its vertical direction of movement dnd low- "
ered or dropped until it contacta tho uppormoat of tho plastic
strips; and thersafter, by mechanical means, a predetermined
pressure is applied agsinst ths uppermost strip thu;rcompressing

the sheets of paper, thereby controlling the ultimate tightness
of the bound document.

One of the, feauures of the present invention relates to the

vertical height positiohing of tho preasuro bar. The 1ungth of

the studs of the first plastic strip commercially available varies

upon the customer's noeds ~ 1.,e., the maximum thicknoess of books

to be bound. Further, the thickness of the sheots is another

variable, Tho presont inventicn provides means for positionelly

sensing the height of the pressuro bar and the mounting therufor

to accommodato different desired maximum thicknesses 9f books to
be bound,

2

Another feature of the pressure bar mechanism is means for

controlling the speed of the binding cycle of the machine, it :

belng undorstood that it is desirable to bind sheets of pnpe; mor

slowly for thicker books, The opsrator is providdd with ; selec-~

tor switch for last or slow movement of the binding mechanism or

binding cycle time, but there is a further automatic override

. which prevents the operator from selecting the faster speod where

a lower speed would produce a plastic rivet head configuration

resulting in an improved bound document strength.

] ~ BAD ORIGINAL @
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Still another featuro of the inﬁontion'ia the provision of
a switch which will automatiéally start the motor which drives
the binding mechanism when the pressure bar has been lowered to

a position where its lower edge is in contact vith the uppermost

strip.

.
.

A 8till further:featurbrof thq inveﬂtibn is the provision
of a mechaﬁism which automatically raises the pressure bar to
its initial poéition'of'rest at tho andrqf the binding cyclo,
thereby eliminating the necossity of théropérntbp fuising the
pressure bar."r 7 7 | 7 |

Another featﬁre,of the invéhtiqn relétes,té fhé knife struc-
tura, .inraccordagce with Fﬁe presént inventioﬁ, the knife is
resistance he&toé; .A sandﬁich éonstructiohréfra hetal knife and
on eithaer side thoredf fcsjstqncc hcutingrqnd'insula}lon iayer is
disclosed and is prefcfged;faiéinglc heating layer being satis-
factory but slowér; Sﬁch:a constyuction'inshvcs rapid houting of
the blodes of the kﬁire to'dpérdting témpofqture, uniform heating
of all of the knife bladres"disrtrribruted across the width of the
machine or a uniform fembernturo profile derived by the design of
the héaﬁing element pattarh that componsgﬁcs'fcf irregular heat
losaes, and minimizesitéﬁpéfature rluctugtiohs u§i1izing cleétron—
ie eireuitry aﬁd seﬁéing an&'feedback,circuitry of the temperature

directly from the knife blade,

A furthor feature of the -invention is an Improved cam and

cam-mounting system. - A hexagonal or other regular or irregular

cross-section camshafﬁ'other than round is employed, the shaft

being mounted in bearings in the side frames of the machine. Tho

)
®

-

cams are distributed élong the 1ength of the camshaft at proper

locations and securéd in position'by'snap rings or other means,

rd
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When it is necessary to replace a cam, instead of disassombling
the entire machine as was rsquired in previous mbdels, the snap
rings for all of the -cams and for the retainers on the ends of
?he shaft are removed and the shaft is withdrawn from the machine.
A defective cam is rcplacéd, and all of the cems are then ro-
assembled and locked into%position. Cbnsiderable time is sa#ed
in initial manufacture and particularly in maintenance in the
field. Indicators are forme@ on the cams so that tho cam pro-
Tiles ares properly aliénod relative to the faces of the hexagonal
shaft. -

Still another feature of the invention is the ﬁrovision of
improvad means for 1ocking, guiding and ?ositioning the fingers,

which cool and-sct the fo%méd heads on the severcd ends cf the

. plastic studs, which ‘incregses their shear strongth, into a slid-

ing channel which supporFs and guides the fingers, Again, con-
siderable saving of time in initial installation of the fiﬁgers
and replacement of fingers in the field is achieved.

The foregoing portion of this specification has releted to
a conventional book bound by Velo-Bind strips such as that shoun
in the aforementioned prior patents. Another type of book to
which the present invention is applicable ié the "wrap-around"
cover, In this modified book, at the time of bigding, the front

and oack covers extend rearwardly relative to the spine edges of

After the covers have boen bound slong

with the pages, the roarward extending portions- are folded forward

around the binding strips and, preferably, caused to adhere to end

]
To accept such covers,,

the backstop which normally limits rearward movement of the sheots’

shoats of the pages which have been bound.

to be bound is removable and is romoved during fabrication of ‘the

r—
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wrap-around book, To supporb tho 1owormost gover roarward of

the spine edges of the paper, a platen is installcd and a roller
i3 located to press the Iowormost cover against the rear platen.

Similarly, a rack is suspended abovc the platen to support the

uppermost wrup—around cover.

It is, nccordnngly, a purpose of the presenb invention to
provids means,whereby elthpr a conventlonal Vplo—Blnd document
may be bound or the apparatus may be utilized to bind a book

having a wrap-around cover.

A furtherrfouturo of. the invention is a modification of the

Knife
blades which cut off the-excess sﬁudrlengths:are bent at an obtuse

¥nmife structure usad in Tabricatihg thé wrap—arouﬁd:covcr;

angle rolative to the plat?ftq kﬁich”they are fastened, and the

plate is disposcd at-a downward-recruard slanted angle. Hence,
as the knife strﬁcturo moves forwardly torcut off the excess stud
lengths and then movos upwardly’to fonm rivet heads, all of the
knife structure is bclow the planc of tho 1owoxm0qt wrap-around

cover and honce does not damage the cover nov,docs,thc supporting

mechanism interfere with movement of the knife structure,
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Othor objects of tho presont invention will become apparent

. Y
upon reading the following specification and referring to the
accompanying drawings in which similar characters of reference

represent corresponding parts in each of the several views,

' In the Drawings:

0 rig, 22
i

Fig. 1 is a top plan view of the apparatus with the upper
exterior casing and certain parts removed for clarity purposes.

Figs. 2, 3, 4 and 5 are sectional views taken substantially

along the lines 2~-2, 3~-3, 4--4 and 5--5, respectively of Fig. 1.

Fig. 6 is an enlarged view of a portion of Fig., 3 showing

the pressure bar return mechanism in various positions of its

cycle of operation.

Fig. 7 is a frégﬁentary?perspective view showing a portion

of the bind backstop and associated mechanism where a short stack

of paper is to be bound.

Fig. 7A is a view similar to Fig. 7 showing a taller backstop.
Fig. 8 is a fragmentary sectional view taken substantially

along the line 8--8 of Fig. 7.

Fig. 9 is a fragmentary plan view showing the knife structure

in retracted position and the bridge.

Fig, 9A is a fragmentary plan view of a heater element for

the knife structure with'portions broken away to reveal internal

construction.

Fig, 9B is a Eragmentary side elevational view of a portion

of the structure of Fig. 9A.

.
Fig. 10 is an enlarged sectional view taken substantially

along the line 10--10 of Fig, 9.

Fig., 11 is an enlarged sectional view taken substantially

‘along the lipe 1ll=-1} of Fig. 9,

is a fragmentary enlarged seectienal view taken sub-
11y aléng the line 12-=12 ef Fig. 11,
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- Plg. 13 is o fragmontary sactibnulrvipwrtukpn'nubstnntiqlly

along the line 13;413 of Fig. 9 showing a n¢rhu1 siiorbinding
.strip. ' '

1]

Fig. 1l is a view similar to Fig. 13 show1ng use. of a wider
than standard sizo. binding strip used when paper sheets contain
apertures farther distances from the edgcs.r

“Pig. 15 is a view taken along line 15—-15 of Fig. 1.

Fig, 16 1s a schematlc 31mp11fied w1r1ng diagram of the
machine.

Pig. 17-isré,rragﬁénta?y sectional view similar to a portion
of Fig. l showing m§§ifibétion of the structure for wrap-around -
cover I:nbricétiéh2 the knife strueture beinglin Qeﬁracted

position, -.

Fig, 18 is a v;eq'simi}ar to Fig. 17,shbwing thé knifc strus-
ture in forward and'rﬁisedrposition and sh@wiﬁgrtbe wrap-ardﬁnd
cover supﬁbrt elements in ﬁrsomewhut dirrérenﬁ position froﬁ
those shown in Fig. 17. ' 7

Pig. 19 is a fragmentary view of a cooling finger andrits
environment. '7 1 7

r

BAD ORIGINAL é



w o = & o ENOEY LI -

10
11
12
13
14

16
Ry
18
19
20
21
22

24
26
26
21
28
28
30
31

33

o 0040530

General Descrliption of Machine

As is set forth in prior Patent 3,811,146 among others, the
present invention is intended to punch and bird paper 21 formed

with spaced apertures 22 along one spine edge thereof. In accord-
L]

ance with the present invention, provision is made to locate the

apertures 22 at either of {wo distances from the spine edge of

the sheets of paper 21. If the sheets 21 are standard computer

print-out sheets, the apertures 22 are zpaced a greater distance

from the spine edge of the paper than for ordinary or standard

document binding. As appears in the discussion of the punching

nmechanism hereinaflter set'forth, provision is made for spacing

the apertures at either of two distances,

In accordance with the present invention, & firat strip 24

of plastic having stids 23:spacéd nt the samo intervals as the

apertures 22 is providod. The strips 2l} may be of two widths de-

pending upon the spacing of the apertures 22 from the edges of the
sheets 21. There is also used in accordance with this systom of
binding a second strip 26 formed with holes 22 and countertores or
counterainks 28. ~Typical specifications for the material, sizes,
stc.,, of the strips 2l and 26 are set forth in Patent 3,811,1L6,
Thé machine of the present inventicn comprises a Lasc 31 on
which fits an ornamcntal molded casing 32 which houses the mechan-
jsms hereinaftar describsd., Within the sides of the.casing 32 are
vertical side plétes 33 which are the wmailn supports for most of _
the mechanisms hereinaflfter set forth. The side plates 33 are in-
terccnnected by various transverse, horizontal cross members 3.
The machine heretofore descrived performs two functions, The

first is to punch apertures 22 in the paper 21. The second is to
bind the paper 21 between the strips 2, 26. In a preferred em-
bodiment of the iﬁvention, both the punching and binding functionsy

are located within the same casing 32, but it will be understood

that the two functions of the machine may be installed in separnte

lmachines.

I e
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Punching Hn(hnnlﬂm .0

Extendlng horlzontully, tranqversely near the pr0x1mal end

of the machine and at a relatively low'elevatlon,ris a punch

' platen 36 on which the'fapers 21 are supported and positioned

relative to the punch thrqat ul ~ Behind the inner edge of the -

plerten 36 is a die plate 37 formed. with holes corrcoponding to tho

spacing of the apertures 22, Plate 37 is 10catod 1mmed19tely

rearwardly of the rear edgeiof the plnten 36 and is horizontally

aligned therewith. Vertiéal member 38 is an integral portion of

the punch mochanism which aléo,functions'as a transvorse, hori-
zontal cross member 3h and is fixed to the side plates 33, and

this carries a punch gulde plate 39 which exbands horlzontally
forwardly and Lhen slants upwardly forwardly pr0v1d1ng an entrance

chute and provides a throaL i1 betweon the plate 39 and the die

plate 37. Punch plate u25is,vertically,rcéiprOcal rolative to

mewber 38 as heroinafter expleined. - A plurallty of pins I3 cor-

responding in numbcr to the ho]es in the die plntc 37 are retain: J

in punch plate 42 as is described in Patent h!Gl9,6u1. Forwardly

of plate 42 is s downwardly-rearwardly slantod paper deflector | :
which guides and deflects papers as they are inae#ted'inno the

machine toward the throat lj1. There is a vertical gap between tnc'

lover edge of plato 39 and plate 37'hnd1horizpnfally,reciprbcal

therein is a slide 16 which restsrupon a slidersuppOrt'h7 fixadrtd

side plates 33, Sllde 46 is retained and guided by studs 29 fircd

to die plate 37. Spr1ng uB blnscs the slide hb rcarwnvdly. Actu-

ators 72 of switphcs 71 on slide Lb 9xtend into,throut 41 and
trigger the electrical circuitry to actuate the punching mechan-

ism when it is moved by the inward insértion of sheets 21. The

stop means L9 is located on slide,hb. ‘?y:meahs hereinafter de-
scribod, the slide 46 may be moved'forwardlyrbnd'rcarwurdly to

control the spacing from tho spine edge of tho paper 21 to tho
aportures 22. - 7 s

. o
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Extending through a suitable window in the casing 32

is a selector slide 51 which ﬁay be manuaily moved between two

positions. The slide 51 is connected to a flexible cable 52

which extends to a lever 53 which is pivoted‘to a pin 54 on die
glate 37. As the slide 51 is moved forward and rearwardly, the
céble 52 causes a pivotin% of lever.53; A forward extension 56
of'slide 46 has a down—tgrned foiwarq terminus in which is
caught one of the arms og lever 53. Thus, the slide is moved

forwardly and rearwardly to control the spacing of the apertures

22 as hereinafter explained.

The punch may be manually actuated by depressing

control switch 238 or set by switch 237 to automatically trigger

-

electrical circuitry when actuator 72, of switch 71, is moved

by sheets of paper. The punch mechanism is motor driven by

punch motor 61 which has extended shafts 62 having eccentric

crank 63 on both ends. A vertical lever 64 has an apertufe

in its end which receives the esccentric crank 63. At the upper

end of lever 64 is an elongated slot 66. An outward directed

ear 67 is formed in punch plate 42 and is received within slot

66. Hence, as the motor 61 turns, the eccentric crank 63 causes

3
the vertical lever 64 to reciprocate and thus to reciprocate

the -punch plate 42 and the pins 43 which are aligned with the

holes in the die plate 37. Hence, paper in the throat 41 having

its spine edge against the stop 49 is properly punched. Member

50 retains lever 64 in position. T ST

In one form of the invention, the punch motor 61 is

manually controlled by a switch. However, preferably, the punch

may be made to perform automatically.

- -

Thus, slide 46 carries two switches 71 having forwardly

extending switch actuators 72 which extend into the throat 41 at

its rearward end. The positions of the switches 71 and actuators

72 is dependent ﬁpon the position of slide 46 under the control

of selector slide 51.

o
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its fop edge.

.Jam or ‘hang up on the edge . or actuator 76.

-12-

An edge guide is locatod on theo left oide of the nachlne
(although, of course, it might be 10cated on tho right aide).
This guide 73 is vertlcally upstanding and may be moved 1nward1y
Qnd outwardly relative to the center line of the machine to ad-
just for different 1engthsi9f sheots.

ment are not herein illustrated or described since they are old

in the art. The inward-facing edge of guide;73'is formed with an

opening 7h. Within the opening'7u ig'a thi§d switch actuator 76,

As shown in Pig. I, actuator 76 is slopod downward at n 145° snglo,

forming a sharp point, while also being twisted at a 159 angle on

Thus,,ir‘paper-is fed ffom'the,tdp, it will not

The tip of the actua-~
tor will be moved. inside the open:ng 7u. The actuator 76 is

twisted }5S° so that 1f paper is 1nscrtccrfrom the front, 1t will
not jam against the actqpﬁof but in both instances wili move ~tho

actuator inward to actuate Switch:77, If both switches 71 and

switch 77 are closed, it is inaured that thn'pnper 21 ia fully
inserted in the throat L1 against thé stops hé and that the edge
of tho papor is located properly against §ﬁe,odg0 guide 75.
Closing of allrthree switghes'assurcs papch ipngth is parallel to
pins 43 and perpcndicu}ér to other cdgcsiéf paper and.encrgizes

the motor 61 and causes reciprocation of thé 1ever’6h and a punch-
ing cycle. : ' - ’ ) _ o )

Preferably, there is a cyclé cam 78 on an eccentric crank 63

on one side of the machine which controls switch 79 and tirns of

the motor 61 after one cycio or one roevolution of the motor shaft,

7

I

The details of this adjust1.:

0040530
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Binding Mechanism

As has proviously been stated, the binding mechanism of the

- present machine resembles, in many rospects, that of Patent Wo,

3,811,1&6, and where the clements of the present machine are sub-
stantially the same as tho§e of the preceding machine, they are
not herein described in detail. .

Exteﬁding horizontaili across the width of the maphine.and'
supported by croés—members 3y is a binding platen 86, having at
its rearuérd edge a deprassion or recess.B87, at the level of the
.top of transverse bridge 8l which ias secured at opposite ends to
the side-plates 313. This.depression 87 is shaped to receive strig

26, . Rearward of §spreésion B87 is a stop 88 which limits fnward

movement of -sheots 21 supported by platen 86. As has bcen stated,

the present machine may be providcd with parts which are inter-
changeabls to accommodate different heights of stacks of paper,

such as, for example, a two-inch maximum stack and a three-inch

maximum'stack. Thercfore, the stop 88 is a changeable part for

the machine.

Stop 88 has a rearward and outward extonsion 89 formed with

horizontal slots 91, Pins 92 fit through the slots 91 and are

anchored in side plates 33. An ear 93 on extension 89 extends
behind the rear edge of plate 33 and raceives a s;ring 9L, which
1s connected at ?ts opposite end to spring anchor 96 on the side
of plate 33 oppo;ito extension 89. The function of spring 9 is
to bias the stop 88 forward so that pressure is applied to strip
26 when it is placed in dopression 87 and so that the tabs 99
(an extension of 88) contact side plate 33 to limit its forward

movement. This is the normal position of the stop 88. As is

BAD ORIGINAL g’
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11l deseribed in tho Punching Mochnnionm hor-o'i:_,oror'-n :iob forth, for

2 | cortain types of sheet?, tharhperturcs 22 anorpunched at a

3 || groater distance from the spine cdge of the sheets. When the

4 latter sheets are used, a wider strip 26 is usod than normal.

5| Placing such 2 widdr,str%p iﬁ,the depfession 87 forces the stop
6 \ 88. rearwardly agaiﬁsﬁ thé forcerbf:thefsprings 9u. Hence, when
T1 the shéats 21 are pushed:fearwarﬁly,tdchntact tho stop 88, the
8|l holes therein are in proper relationship to the holes in the strip
9|l 26. o o

10 For purposes hereinafter described in detail, it will be

11} poted that there is formed a:depressicn 9870n7top.surface,or 88
12§ ¢o provide clearance for,;' t-;he switch plungez;,': s0 it will _nof acci-
13 dehtally actuate éhe eleétficélrcircuitfy to start the binding

14l cyele, o 0 . o

15 Edge guide 161 oﬁ plgtcn 86 is transversly moveable to accom-
16 || modate different widths of sheéts :21. : 7

17 ‘Tho first step in the operation cr'the'biﬁdingrmochnnism,

181l thercfore, is to place a'étrip 26 of proper width, depending upon
19 the positioning of the'aperturcs'22'for the sﬁeqﬁs 21 with which
20}l it is to be used, into the depression 87, tﬁéreby positicning

21 || vackstop 88 correctly. deuting pin 102 (sce Fig.klh) fits into -
22l 4 hole (not shown) in strip 26 to locate strip éb laterally in

23 depression 87.. § stack of sheets 21 i$ then placed on the plaﬁen
241 g6 against the eég§<guide 101 and against stop 88, thereby align-
25 . ing the apertures 22 with the holes 27'in strip 26;' sécbﬁd'strip
26 2l is then'iﬁstalled by inscrting'studs,23'throﬁgh aperturcs 22
211l ana 27. 7 .

28
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Pressuro Bar

A transverse horizontal, vertically moveable pressure bar

106 is provided., Again, to accommodate different maximum height

Qtacks of sheets, the pressure bars 106 are interchangeable.

Such interchangeability is :preferably provided by using different
brackets 107 which may be én integral part of pressure bar 106
and which are mounted to rack 110 on each side of the machine.

A rollor 108 fits into a slot 109 in side plnto 33 and, at the

top of tho slot 109, thore is a rcarward offsot 11l. Vhen the
rbller 108 is in the offset 111, the pressure bar 106 is held in

upward position. However, when pressure bar 106 is lifted and

moved forwardly so that the roller 108 slides down the slot 109,
the bottom edge liZ.of pfcéguro bar 106 is brought into contact
with the top of strip'2ﬁ. .Rocessed into bottom edge 112 is a

switch 133 which, when iﬁs actuator contacts strip 2ly, initiates

the binding cyclo of the machine., The function of dopression 90

in the flange surface 97 is to provent closing of switch 113 when
the pressure bar 106 is in retracted position, with roller 108 in
the offset 111. |

Binding motor 116 is mounted on side plate 33 and, by mcans

of a belt-drive 117, is connected to drive transverse horizontal

hexagonal camshaft 118. Shaft 118 is supported betweon the

plates 33 by bearings (not shown) and is held in place by snap
ring rotainors 119 at dithor cdpge,

»

Horizontal transvorse flocating shaft 121 carries piniocns 122

which mesh with the teeth of the racks 110. Also on shaft 121 iz
ratchet wheel 123 which is engaged by pawl 12l;, biased into en-
gagement with the ratchets 123 by springs 126, Pawl 12|} is pivot-

ed on pivot 127 to spring anchor 121, Shaft 121 is supported.on

BAD ORIGINAL
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egither sido of tho mnchinn by Qpring anchorg 131, pivoted on

pivots 132 which are mounted to the plates 33. On the forward

ends of spring anchors ijlrare flat springs 133 vihich carry cam

followers 13l which are engaged by pressure éqms 136 on shaft
118, '

x
L

As shart 118 revolves,’ follower 13h;>whicb engsges pressure
rcam 1§6, is increasingly dppréssgd,rthus puiling rack- 110 down;
ward and'causiﬁg pressure bar 106 to Be'fqrcedragaihst'strip'Zh
until a predeﬁermined pressure is fehched;,wﬁorbupon spring 133

flexes, and despite continued turning’oricnm 136, no greater

‘prassure is applied to tha strip 2h

To :prevent unaccoptahle variations in acoustical noise levels
caused by applylnb varylng loads to thc D.C. bind notor 116 as
each cam performs its function as they popatc—through the binding
cyele, there is pfovidéq on shéft 118 a coﬁntcr—pressure cam 211

which assures uniform loading onto motor 116. Cam follower 212

is mounted on spring 213 and fastened by attachment 21} to one of

the cross-members 3u; Tho follower 212 excrts a pressure on the

cam 211 which counter-balances the rorccs'imﬁhsbd on the system

by the binding mechanisms.

One novel feature of the present invention is the provision

of meana which automatically returns the ppéssuvé bar 106 to

uppar position. Return arm l4) is angular and is pivoted at

pivot 142 to side plate 33. - On its rorwardfend:there is a gear

aegment 143 consisting of approximately two tecth ?ixdd for
movement with shaft 118 is a moshing goar segment craﬁk'luk,

a8lso having approximately two teeth. Adjustébly positioned on

‘the lower end of return arm 141 is a roller 1h6. The rest posi-

tion of arm 141 is detormined by stop 1h7., Pivoted to plate 33

S ABéﬁlNAL_B
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is a first pressure bar link 148 which is pivoted to sccond

pressure bar link 149 by pivot 151. The upper end of link 149
is connected to the pressure bar by the same means as connects

roller 108, There is a2 stop 152.fixed on plate 33 which limits

clockwise movement of link 19 as viewed in PFig. 3.

As the binding cycle is completed, rotation of shaft 118

causes the driver gear segment 1&& to mesh with gear segment 13,
and this causes counter-clockwise rotation of return arm 14
about pivot 142.° Roller 146 engogos link 148 ond oscillatoa it
around the shaft of gear segment 113, and this causes link 149
to raise ths pressurs bar to upper position and drop the roller

108 into offset 1}1, causing pressure bar 106 to remain at rest
position until-the operatér initiates thoe next binding cycle of

the machine. - Heanwhiie, continued rotation of shaft 118 ovrings

the gear segments 143 and 1hkrout of mesh with each other., -~Yhere-

t

upon, rcturn arm 14l dfops to initial position with its lower end

resting on astop 1l;7.
Carricd on shaft 118 is 2 cam 153 which engages the actuator
of switch 154 after the gear segments 143 and 1ll)J; have ceased to

mesh. Switeh 154 stops the rotation of bind motor 116.

——lm
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- Cut-Off
After the sheets 21 have been élémpeq between the strips 24,
26, continued'turning of shaft 118 causes cuttiﬁg of the excess
lengths aof the studs 23 érbjecting below theiﬁottom stfip 26.-
M;unted hehind the depréssionjé? is'érknife—structu:e iGl. Struc-—

ture 161 comprises a cutter 162 having blades 163 projecting

1 .

forwardly and spaced abcué,tbe same distance as the étuds 23.
Above and below cutter‘lﬁ% are heating elements 164 which are
resistance heating sandwiches which are elevated in temperature
when current flows therethrough. Heater élement7154 i§ composed
of several layers;sénd#iched together. .The éentral conductor is
cut from a sheet approximéteiy 0.007 inches thick ﬁetal such as
“Inconel". .The baifern iﬁ Ebmpdséd'pf right ahgle'bent, struc-
tures, as best shown dn Fiq. BA, consisting of ends 155 parallel
to the léngth of cutter 162 interconnected by iohgitddinal
stretches 156 transverseithere;o.' To make prévision for the
bolts which bolt knife structure 161 together, holes 158 aré
formed in fhe heater eclement 164 and there are exztended sections
157 to accommodate the space,for,the holes 158. On the top and
bottom of the members 155-157 are'sheefs'of asbcstos cloth 159.
On the outsides of the sheets 153 are sheets of mica 172 of a
thickness of about 0.015 inches.rrAs shown in Fig. 9B, on tﬁe
side of the heater elements 155—157 closest to cﬂkter 162 there
s but one sheet 172 whereasﬁdg théroppositerside there are
several sheets 172. On each end of eiement 164 there is an
outward extension 173 of nickle bonded to the outérmost'séretch
156. Extension 173 is surrounded by a glass fiberrsleeVe 174 (N
which sufrounds also the end of the'cphductor 175 and the
connector between thé conductor and element 173. |

In a preferxgd héiter élement:164;'at either end the widths
of 155 and 156 are less than theyrare at the center. Thus at j

the end shown in Fig. 9A the stretches 156 are approximately

p— -
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0.052 inches in width and the spacing between these widths is
about 0.042 inches. At the center, however, the width of the

member 156 is 0.054 inches whereas the spacing between the’

members 156 remains 0.042. The width change, although slight

in dimension, alters the electrical resistance of the metal and

consequently the heat or watt density.

s

generated at the ends oftthe sandwich 'but there is more heat

Hence more heat is

loss at the ends. Thus there is a balancing which creates a

uniform temperature across the entire length of the knife blades

163. |

The cutter 162 temperature is sensed by means of a

thermistor 165 that is inserted within the cutter and is retained
undex tenSiqn byrépfing wire 160. Above and below each héatinq

element 164 is an insplétor'lGG, and on top of top insulator 166

is a cover 167. BRelow the lower insulator 166 is a support bar

168 to which is attached a support bracket 169 insulated there?

from by a high temperature insulator 171. Each support bracketr

169 is connected to pivot arm 176 which is pivoted about trans-

verse horizontal eccentric shaft 177. The outer ends 178 of shdit

177 are received in brackets 179, dependent from bridge 84 and

held in place by keeper plate 180. On the forward ends of pivot v

arm 176 are cam followers 182 which engage cutter cams 183 on

camshaft 118. The cams 183 cause the knife support bar 168 to .

nmove about shaft 177 as a center and cut off the excess lengths
of the studs 23,

To prevent build-up of plastic particles on the blade 163, a
pair of vertically-spaced apart, transversely-extending wiper-
wires 216 is mounted on holders 217 affixed to bridge 84. The
blades 163 reciprocate between the wires 216, and the latter wipe
off anyraccumulation'of plastic particles. The wipers 216 are
supéorted and tensioned by coil sp?ings on either.end. The

wipers are of flexible plastic tubes with non-sticking surface

, [ e R
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i characteristics loosely encasing wires 216. This enables a
relative rotating motion of the tubes with the wires that assures

a more positive wiping and cleaning action.

: " Head Forming

Extending forwardly from shaft 177 is lift arm 186

carrying at its forward end follower 187 which engages lift

cams 1B8 on shaft 118. The function of cam 188 is to cause

‘amd-g\u-bwu

the support bar 168 to be raised to deform the heated ends of

=4

the severed studs 23 and, initiate the forming of heads thercon.
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Cooling fingers 191 correspond'in spacing transversely
of the machine to studs 23. Each finger 191 has a first non-

circular cross-section lower end 202, a circular cross-section

portion 205 above portion 202, a second non-circular crdss-sectiom'
Y

gortion 192 above portioﬁ'205, a reduced diameter circular sectiod N
203 above portion 202 and an enlarged cross-section upper portion
204 above portion 203. The surféce,at the upper end 205 is angu-

lar to the center line of finger 191.

Channel 193 reciproqates upwardly-rearwardly from the
retracted position of Fig. 11 to a raised position with angular
surface at thé upper end- 208 immediately below recess 87 in
bridgg 84 which is suita@iyiapertufed for passage first of blades
163 and then of éiﬁgers 191. The lower flange 221 of channel

193 is formed with £irst non-circular holes 223 complementary

to ends 202. The upper flange 222 is formed with second holes

134 complementary to seéond portion 192. Springs 196 between

flanges 221 and 222 surround fingers 191.

By inserting end 202 first through hole 194, then
through spring 196 and then through hole 224 (as,sectigﬂ 192 fits
through hole 194) until section 203 is even with second hole

194 and then twisting finger 191 through 90°, lower end 202

locks behind flange 22l. Spring 196 bears agéinst section 192

and biases finger 191 upwardlyfrearﬁardly. If finger 191
encounters resistance, spring 196 flexes so that fingér 131

yields with a reciprocating sliding motion, rather tham the

finger remaining immobile and breaking. Spring 196 restores

finger 191 to projected péuition when reoesistance to movoement
has been removed, 7

Extending forwardly from each end of channel 193 is
bracket 197 which carries on its forward énd cam follbwers 198
which engage cooling cams 199 on camshaft 118. As the cam 199

rotates, after the cutter blades 163 have bgen raised and

¢
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lowered by reason of the shape of cams 188, the channél 183 is
raised, causing the angular surface at the upper ends 205 of
cooling fingers 191 to engage And set the heads at the ends of

the studs and cool the same SO that the strips are locked together’

[}
a fixed distance apart. Bifurcations 201 extending downward

from bracket 197 straddle ‘and slip into grooves in shaft 118 to

.maintain the positioning of fingers 191 within slots in bridge 84.

The individual cams 136, 153, 183, 188, 199, 211 are
formed with hexagonal holes through éheir hubs to receive-shaft
118 and are-located laterally by suitably-placed E-clips 120
fitting.in grooves in shaft 118. By removing end clips 119
and thﬁ clips 120, the sh§ft-118 may berpulled axially outwardly,
the cams dropp}ng.off. Té facilitaté proper replacement, each
cam hub 136, 153, 183, 188, 199, 211 has either é préjectiou .

or depression 215 and these are aligned as the shaft 118 is

inserted, insuring prope} cam positioning of their profiles.

i

-
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Oporation .

At the commencement of operation, the operator pushes the
main switch 236 which isrlocated on one of the control panels
on the sides of the machine. Although prepunched papér or papor
ﬁunchod by anothor mnchinozmuy boe usoed in connection with tho
binding portion of the machine, it will be assumed, for tho ﬁurf
pose of this specification, that it i§ desired to punch appropri-
ate holes 22 in shoets 21, One determination of the opcratorris

the spacing of the apertures 22 from therspina edge of paper 21,

depending upon whether regular paper or computer printout paper,

etc., is being used. This selection is made by means of selector

slide 51 on the control panng as has heretofore been described,
and this moves the slide I6 and the switch-actuator 72 inward and

outward to determine how far into the throat l}1 the gpinc edges

of papers 21 may be insertoed.

Another decision to be made by the operator is whethor punch-'
ing is to be done automatically or under manual control., This
seloction is made by means of therpunch-modo suiteh 2317 on tho

cantrol panol; Assuming that a monual mode has beon solzcted,

the operator then inserts the sheets into the throat L1 resting
on the platen 36 and preferaﬁly against the edge guide 73,
Thereoupon, ﬁhe operator pushes the punch manﬁnl s;itch 238, and
this energizes the punch motor 61 which reciprocates the pdnch;
‘plate L2 so that the pins L3 punch the holes in the paper 21;
At the end of one cycle, the cam 78 actuates the switch 79 vwhich
de-enargizes motor 61.

As'suming that the punch operation will be automatic, punch-~
_mode switch 237 is properly set for such operation. The selector

slide 51 is positioned for the proper desired diatance of the

f
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aportures from the apino odge of tho paper. The shoats 21 are

then laid on the platen 36 and inserted into the throat L1 and

against the edge guide 73. When both switches 71 and switch 77

are closed by reason of proper positioning of paper 21, the motor
61 is energized, and the pupching cycle is performed, continuing
until the cam 78 opens switﬁh 79 and turns off motor 61. )
The first binding choiéa of the operator involves the bind-
mode switch 241 which is for standard or rapid speed of binding.
It i3 not desirable to use the rapid mode when the papor stack is

high. Hence, paper height switches 243 are located with their

.actuators extending into tﬁe path of the pressure bar rollers 108,

Unless -the pressure bar has been lowered sufficiently so that the

L.
.3

rollers 108 -clear the actuators for switches 2l;3, the machine

overrides the oparatéf's selection of the bind-modo as per switch
2l

The pporator inserts a proper strip 26 into the depression

87, deponding upon the apacing of the aparturcs'22_from the spine

vdge of the shoets 21. 1If the widnr atrip 26 la anloctod, tho

stop 88 is pushod rearward; if tho nurrovor strips 26 are solect-
ed, spring 9 pulls the stop 88 forward. In any evant, the spine

edge of the paper 21 is pushed against the stop 88 and also

againét the edge guide 101, It will be observed from the fore-

going discussion that different heights of stacks of paper mny.
be accommodsted, For exémple, the stop 88 may be at a height to
accommodato either two-inch or threo-incﬁ'stncks~of papoé. This

selection is made at the factary or by a field sorvicemun and is

not ordinarily performed by the oporaﬁor. It is assumod that an

appropriate stop 88 and also an appropriate pressure bar bracket

107 have been selected and these are coordinated.

— f 1
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The operator observes the recady light'242, also on the con~
érol panel which turns on when the heaters 164 have sufficiently

heated the cutter 162, as determined by a thermistor 165. Prior

Y

to the cutter 162 being heated, "wait light" 244 signals the

operator that the binding cycle is not operable.

Sheets 21 are placed on the platen 86 and pushed against the

stop 88 and edge guideVIOl. The studs 23 of strip 24 are then

inserted in holesr22 and 27 and strip 24 is pushed down. The
operator then grips pressure bar 106 and pulls it forwardly out
of the offset 111 and then downwardly so that the roller 108 rides

in the slot 109. When the bottom edge 112 of pressure bar 106

contacts the male strip, switch 113 is closed, and this energizes

the bind motor, 116 which cohtinues to cycle the camshaft 118

through one cycle.

.

-

The cycle of operation of the binding function of the
maching has been heretofore described in detail in connection with

the description of the various components thereof and is not here

repeated. Completion of the cyclce of revolution of the camshaft

118 returns the'pressure bar to upper and retracted position

through the operation of the elements 141-152.

Cam 153 actuates switch 154 to de-energize the bind motor 11§

at the completion of the sequence of operations.'

Referring to Fig. 16, the essential electrical components.

of the machine are illustrated schematically and in simplified

form. For practical purposes the following are represertative

values of components illustrated:

I'd
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R1 2.5 K (mnx.) )
2,6 1 X
3 " 1.5K
, L 10 K
c 2 : 100 Miero °f. (125 V)
5 100 " (200 V)
6 w0 " ({ 25 V)
7 10 " { 50 V)
Q2 © Triac
.CR 1 VY : Bridge network
7, 8- IN LOOl

K Switching relsays
RT 1 Thermistor - 1 millismp at 1 M ohm
Al cA 3059 .

Strips i6h - comparable to:
Cat. No. ST 1018 of Hotwatt, Inc., Danvers, Mass.
Cat. No. hF-lSlh of Ogden, Inc., Arlington Heights, Iil.
Cat. No. S-1405 of Chromalox, Inc., Pittsbﬁrgh,zéa.

Where the term "switch" is used herein, it will be

understood that variQus sensors may be substituted.

-
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1 | Modification
2 The preceding modification has as its principal purposo the
3 fabrication of a conventional VELO-BIND strip-bound document.
4 Fig. 17 shows modification of the apparatus to accommodate a
5 Lurap-around“ cover type.book{ As shown in Fig. 18, sheets 2la
6|l are provided front and back with end leaves 281 which project
71 rearwardly beyond the bi;ding strips 2ha, 26a, end ars joined to
8 front and rear covers 282. After the book is fabricated and ée-
9|l moved from the binding machine, the covers 282 are folded for-
10 || wardly, the connecting portions 283 which are roarward of the
1} strips ZHQ, 26a, overlying the strips. 1{f adhesive is applied
12 .to the.end leaves 281 the insides of the covers 282 adhere
13 || thereto in the manner of convantlonal hard-bound books, " Pressure
14 || sensitive end leaves; sucn as those shown in U. S, Patent
156§ 3,749,423 may be used as the end leaves 281 Alterhatively,
16 || instead of hard covers 282, soft covers such as those made of
171 plastic, papor, or other materials integral with tho end loaves
18}l 281 may be employed.
19 Modifications of tho proviocualy doncribod npparatus may bLo
20 }| substituted. Directing attention first to the knife structur
21 {} 161a, the angular support bar 168a is connectéd-to_pivot arin 176a
22 in the ‘manner shown in Fig. 17. Blades 163a are disposed at an
* 23 angle relative to cutter 162a. As the blades 163a move from the
24 || retracted positién shown in Fig. 17 to the projected and raisecd
25

position shown in Fig., 18, the cutter structure 16la is at all
26 || times below the plane of the lowor strip 26a 5nd thus does not
27

contact or damage the lower cover 282.

29
30 |
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An additional modif@catioﬁ éf'bho atructuro 1arthﬁtrtho
paper stop 88a is rem¢ﬁabie; - Stop 88a is bemedjwith an olon-
gated vertical sebtidn 251,,an upper hofizontalrrearward extend-
ing s;ction 252 énd a downwér&'fear'vefﬁipal section 253.
Attached to sach of tﬁo side platear33§ isra stop b:ackoﬁ 25l .
which has a vertical.slot'256 into which rear section 253 slides
and againstrtha top’éf whiéh ﬁﬁarhofiiontal'sectioﬁ 252 rests.,
For production of the books which;haverbaen desbribed in copnec;
tion with the previous mbdificétion, thé sﬁpp 88a is 1océted in

place as shown in Fig. i?? Howovor, to mnkn tho wrap-around

cover modiflcation, the stop BBa is removed by sliding upward
so that section 253 slides out of the slot 256

removal,

To faciliate
tha prassure bar 106& may be moved rorwardly from 1ts
start or rest p051t10n., .

| A thirdmodificationdf tﬁe machiné‘is thé instéllation of

a horlzontal rear platen 258 behlnd brldge Blija and co- planar with

the platen 86a. Bracket 259 attachcd to 31de plates 33a supports

roar plataen 258, Rearward and’an lntegral pnrtrof platen 258 is

a formed righl angle rlunbo 261 : aprlng 262 aLtachcd to flange

261 and bracket 259 bxases the platon 258 whlch is belng pulled

by the spring forwardly of the machine. .chco,—when an over-

sized strip 26a is insﬁalled fthe:spring7262 rlcxes to permit
the platen 258 to novea rearwardly a sufflclenb dlstance to accom-

modate such wider strip.—

The ‘rear of brécket 259'has:a'§orbiéal downward slot 26l

into which the shaft'of rollar'263'slips.' Roller 263 rldes on

the top of lower covor 282 and holds it down.

-
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Still a third bracket 266 i1a ptlachod adj)acont the roar of

the machine and above the lovel of .bracket 259. Bracket 266 is

formed with a slot 267 on its top edge dividing the upper end 266

Screw 269 straddles slot 267.

Rack 271 is formed of wire or other suitable material for

the upper: cover 282. Rack 271 has forward-outward directed ends

272 which it into slots 267. Friction holds rack 271 in any

angle of sdjustment, such as the horizontal adjustment shown in
Fig. 17 or the downward-rearward slanted adjustmont shown in Fig.,
The seloctod engle -of rack 271 doponda upon tho thicknoas of

the book to be bound. Sides 273 parallel to plates 33a are inter

connected by‘cross bars 274 intermedlnte sidos 273 and at the

—
O

As best shown in Fig. 18, the lower edgc

ol upper cover 282 rests on ono or tho othor of the cross bars

2.

[N

In use of the device, the paper stop 88a is removed by 1lift-

ing same ﬁntil roar portions 253 cloar slobt 256. A pruper lowor

strip 26a is inserted in the rccess 87a and positioned by pin

102a ritting into & hole in tho strip 26a, as woll understood in
the art. The forward edge of rear platen 258 is bissed by spring

262 against the rearward edge of the strip 26a. If stfips wider

than those shown in Fig. 18 are required, the platen 258 moves a

corresponding distance rearward stressing the spring 262.

Although it may be more convenient to preassemble the elements
of the hook before installing 1t in the machine, the indlviduul

elements may be assembled on the machine, First, the cover 282

is pushed rearwardly, resting on the rear platen 258 and under the

roller 2§3 and’thus'being held horizontal as shown in Fig. 18

The end leaf pqrtion37281 rest on platen 86a, and the holes (not

shown) in end leaf 281 are aligned with tho holes (not shown) in

strip 26a,

-

The sheets 2la are then placed on top of the lower
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1 end leaf 281, the holas therain apain boing nlignod wikh bhq
21l noles in strip 26a or ond leaf 281, Thercupon, the top cover is
3|l 4installed with the top cover 282 reéting upon one of the cross )
4|l bars 274 of the rack 271 and the forward end leaf 281 resting on
5| top of the sheats 2la. Again, tho holes in the top end leaf 201
6| sre alignsd with the holes{iﬁ the sheets 2la, Thé studs (not :
T}l shown) of top strip 24ja are then passed through the holes in the
8|l top end leaf 281, the sheets 2la, the lower end leal 281, and the
91l lower strip 26a.
10 The machino is theﬁ ‘onorgizod through ono cycle of rotation
1 of the shaft 118a as in thé preceding modification,. As shown in
12 Figs. 17 and 18, §h9 knifeé;tructure 16la pivots about -shaft 177a
13 Y| rrom the retrected positioﬁ‘of Fig. 177to Ehe foruard and then to
M tho I‘opwurd—e'lovntod'po:.:ibion of Fig. 18, culting ol'r.L\uz creess
16 longths of the studs and softoening the stub end and forming éeadr
16 {i on tho stub onds. Cooling fingers 19la thon engage tho softencd
17 hea&s on the stub ends to ccol and set the rivet heads, all as
18 i explsined in connection with the preceding modifieration,
19 The book is thon romoved from the machine and the covors 282
20 || ro1ded forwardly, the ccnnecting portions 283 wrapping around the
21} strips 2h4a and 26a, and the covers 282 may be cazused to adhere to
22 the end leaves 281 as previously explained or such step may be
23 omitted, .
24 If it is desired to use the'machiﬁe in fabricating books
25 || uhich do not have the urap-around feature, the bicksbop 88a may
26 be reinstalled to the position of PFig. 17. When the backstop 08a
21 is in place, rear platen 258 oxabts forward'proasuro against vor-
28 }icel section 251,'whi§h exerts pressure oh,strip 26a.
29 Many of the elements of the apparatus shown in Figs. 17 and
30| 18 afe similar in function to those in the preceding modification,
Sliiand the same reference numerals followod by the subscript a aro
szilusod to dosignuta corresponding parts, !
1

-
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1. Apparatus for binding apertured sheets
together using a first strip, a plurality of therxrmoplastic
studs projecting from and spaced longitudinally along said
first strip and a second ?trip formed with holes spaced
longitudinally ofrsaid seéond strip at intervals
complenentary to said stuas, said apparatus being of the
type having a frame having a pair of spaced sides and a

platen to support said sheets with their apertures aligned

with said holes with said‘first strip above said sheets

with said studs extending'through said apertures and

said holes and protruding below said second strip, a

pressure baé, cooperating means on said sides and bar for
guiding movement of said bar from a first positionrabéve said
platen to a second position adjacent said platen' and

resting on top of said first strip, actuating means for

moving said pressure bar, and a motor driving said actuating

means characterized by a switch mounted on the bottom edge

of saild pressure bar positioned to be closed when said pressure

bar rests on said first strip, said switch being wired

when closed to energize said motor.

2. Apparatus for binding apertured sheets
together using a first strip, a plurality of thermoplastic
studs projecting from and spaced longitudinally along
said first strip and a second strip formed with holes

spaced longitudinally of said second strip.at intervals

f
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complementary to‘saidlstuds; said apéaratue beingrof the -
type having a frame having a pair of spaced sides and a
platen to support said sheets with.their aperture aligned
with said holes withisa;d,first strip abovejsaidrsheets

with said studs7extend;;g through said epertures and said
holes and protrudihg beioW'eaid second etrip, a pressure
bar, cooperating medns onréaid sides and ber'fofréuiding
movement of said bar from a first poeitioo ahove sa;d'platen'
to a second position adjecent said platen and resting

on top of said first strip, actuating means for moving

said pressurerbar,ha§in§ a shaft transverse'to said

machine and a motor'driying seid ectuating means characterized
by first means on éaid shaft, a liﬁkageioh eaid'frame, gaid
linkage including seoond.meane oonoeoted to said,pressure
bar, third means to engage saidifirst means, said

first means being mounted to engage saidithirdrmeans

after said shaft has been turned, said third means being

arranged to lift said pressure bar to first position.

3. Apparatus as claided in Claim 2 furthef
characterised by a switch'mounted on the bottom edage
of said pressure bar positioned to be closed when said
pressure bar rests on said first strip, said switch being

wired when closed to energise said motor.

r
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4. Apparatus acocording to claim 2 or claim 3 further characterized
by said first means comprising a first seghental gear fixed
to said shaft and said third means comprising a crank
oscillatable on sald frame, a sccond segmental gear fixed to
said crank and engaging and:being oscillatable by said first
gear for only a short A&rc of the rotation of said first
gear, said 1linkage including fourth mean; pivotted to said
frame; said crank having means to engage said fourth means
when said second gear is turned to pivot said fourth means

and thereby 1lift said second means and lift said pressure

bar to first position. . '

. H

5. Apparatus according to any preceding claim further characterized

by said blatcn ha&ing a depression at its rear edge shaped
to receive said second strip, a vertical backstop at the
rear of said depression, mounting means mounting said
backstop on saiq frame for horizontal movement relative to
said frame, means biasing said backstop for forward
movement, whereby when a second strip is placed in said
depression said backstop 1is pushed rearwardly a distance

dependent upon the width of said sccond strip and said

- backstop restrains rearward movement of said sheets

supported by said platen so that the apertures in said

sheets are aligned with said holes in said second strip.
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6. Apparatus according to claims further characterized
by said backstopr being removahle from said mounting means
for replacement with a backstop of different height to

B
1

accommodate different thicknééses of stacks of sheets.

7. Apparatus according to cléim é furthér'characterized
by said actuating means for said pressure bar éomprising a
vertically reciprocating mémber adjacent - éaid frame, a
bracket connecting isaid'pféssure bar‘ﬁo saidrrecip:ocatiné
member, said bracket éeing teplaceabie witﬁ é bracket of
diffexent length, the. dlfference in length correspondlng to

the differences in height of said back stops. ’ .

8.  Bpparatus according to claim 6 or claim 7 further characterized
by an electric circuit for said motor having means to drive
said motor at fast or slow speeds and a manual switch in

said circuit selective to drive said motor at either of said

speeds.

-
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9 Apparatus according to claim 8 fufthef characterized
by a second switch on said frame having an actuator adjacent )
the path of movement of said pressure bar, said second
switch being closed when said pressure bar is more than a
‘predetermined distance above said platen, said second switch
being wired into said_circuit'to drivé said motor at slow

speed when said second switch is closed regardless of the

position of said manual switch.

-

" 10. Ppparatus according to any cne of claim 1 to 5 further d'xaracterized!
by said motor being of variable speeds and having manually

selective means for varying the speed of said motor at least

between a slow speed and a fast speed, sensor mecans for

sensing the helight of said sheets on said platen, and an

electric circuit including said manually selective means,

said motor and said sensor means to override said manually
selective means to drive said motor at slow speed when the

height of said sheets exceeds a predetermined height.
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11. Apparatus according to ény:grecedingfclainlfhlther charaptefized
by a cutter bar :ﬁaving fa plufélity _of:iknife blades
positioned to éut off portions 'of s#id'stﬁds protruding' 
below said secbnd*rstrip, meanS'tb move said bladesrfrom a
first position remote froﬁ'séid studs to'a se§ond—positiqn
whereby said  blades cut off saidrpo;tiéns of séid studs,

heating means for said cutter bar, said heating means
comprising a resistahge héated -strip Vbétween first-and
second heat inshlatoré on: one sidé;éfisaid cqtter Bar,té
form a saninch, a.third,heat,insulatorrabave said ééndwich,

a cover above said tﬁird heat insulatqp,:arfourfh heat -
insulator below said chtterrbar, said suppoft»being belqw,
said fourth heat insulator, ﬁeans securing said{cover, said’
cutter bar, said sandwich, said ;third and. fourthiheat
insulators and said support together, temperature sen;ing
means sensing the éemperatﬁre of said'éﬁt;cr”bar, and an
elecﬁric. circuit includiné said Vsangﬁiéh " and said
temperature sensing means to maintain;séid?blédés éé a pre-
;elected temperature, N

p/
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12. ppparatus according to any preceding claim which further
comprises a punch mounted on aid frame having a throat, a
punch platen aligned with said throat to support sheets to

be punched to form apertures, punch means, means for

reciprocating said punch means, further characterized by a

glide having a stop limiting inward movement of said sheets

into said throat, mounted méans mounting said slide on said

frame for movement relative to said throat, and selector
means for moving said slide to determine the location of

apertures punched in said sheets relative to the leading

edges of said sheets.

i3, Apparatus dccordlng to claim 12 further characterized

by said selective means comprising a lever pivoted relatlve-

to said mounting means, means interconnecting said slide and

said lever, and manually actuated means for pivoting said

lever.

14. Apparatus according to claim 12 or claim 13 which further
comprises a second motor for said punch means, at least one
switch on said slide, said switch beinyg closed only when the

leading edges “of said sheets are fully inserted in said

throat against said stop, said switch when clocsed energizing

said motor. .

15. Apparatus according to any one of élaims 12 to 14 vhich further

comprises an edge guide mounted for transverse movemcnt on

said punch platen engaged by side edges of said sheets on
said punch platen, a switch closed only when said side edges
of said sheets abut said edge guide, a second motor for said

punch means, said switch when closed energizing said motor.
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16, Bn apparatus acbording;to,any preceding ciaim of the type
having a backstop mounted én saidaframe:at the rea:'qﬁ'and
perpendicular to said platén; résilieﬁt means biasing said
backstop subshaﬁtialiy horizontaily towafds said plated,

whereby second strips of different wiaths'mayibé positioned

on said platen, said 7backétop flexingr'réarward to

accommodate the width of said second -strips = and which

further comprises guide means on said frame guiding movement

of said béckstop vhereby -said backstop 7i5'§trall times

perpgendicular to said plateﬁ and said'béckstop*is rémavable

from said .frame; further characterized by a rear piatén on

said frame behind said first—mehtioned,piatéh to'éupport a
: , e

first wrap~around cover and a rack on said frame to support

a second wrap-around cover at a higher éleyation than said

first wrap-around cover.

17. Apparatus -according to claim leutthef characterized

by stud cutting means having a,cutt¢f bar having blades

_mounted in said frame to mové to cut off said studs in whiéh—

said- éutter bar slants dbwnward~réarward and $aid blades

extend forward of said cutter bar at. anfdbtuSe angle,.

wliereby saig cutter bar and said blades are always below the

planes of said platens. ,'
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18. én apparatus according to any preceding claim further
characterized by a transverse, slanted channel, means for
moving said channel from an inoperative position upwardly-
rearwardly to an operative position, said channel formed
with first non-circular holes in its lower flange and with
gsecond non-circular holes in its upper flange, a plurality
of fingers detachably held 15 said channel, each said finger
having a first nén-circular cross—-section at a first end of

said .finger complementary to said first hole, each said

finger having a first non-circular portion at a first end

dimensioned to fit through said first hole when in one
position and to lock behind said lower flange when said
finger is turned - approximately 90°, a first round portion

above said first non-circular portion and dimensioned to

turn in said first hole, a second non-circular portion above

said first round portion dimensioned to slide in said second

hole and when 1in said second hole to restrain rotation of

said finger, a second round portion above said second non-

circular portion dimensioned to turn in said hole and an

operative portion above said second round portion and a

spring surrounding part of each said finger, said spring

bearing against said second flange and said second non- .

circular portion whereby said finger is inserted in said
holes and twisted 90° said finger 1is captured in said
channel, said spring permitting said finger to yield wvhen

encountering resistance and restore said finger to projected

position when resistance to movement terminates.
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