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AUTOMATIC WEB THREADING 

ARRANGEMENT 
Perry R. Trout, Jr., and Einar W. Jensen, Rochester, N.Y., 

assignors to Eastman Kodak Company, Rochester, N.Y., 
a corporation of New Jersey 

Filed Mar. 22, 1963, Ser. No. 267,277 
9 Claims. (Cl. 242-56) 

This invention relates to an automatic web threading 
arrangement and, more particularly, to an automatic web 
threading apparatus operable at high speeds. 
Many web threaders are known today and are used 

in Various apparatus such as complex printing presses, 
photographic ?nishing equipment and the like. How 
ever, usually these web threaders operate at a low speed 
and often at such a low speed that certain of the more 
intricate operations of threading may be accomplished by 
hand. In processing equipment, wherein the web itself 
is changed in form or chemical composition during its 
traversal of a machine, the lead portion of the web is 
invariably destroyed if the threading operation is sub 
stantially slower than the normal operating speed of the 
equipment. One solution to this problem is to provide 
an inert sacri?ce leader portion. However, this effec 
tively increases the size of the web handling equipment 
necessary and causes additional set-up and shut—down 
operations which often work out to be as expensive as 
wasting a portion of the web being processed. In auto 
matic processing equipment for photographic ?lms wherein 
hundreds or thousands of images are placed on a strip of 
photographic paper web, many feet are required to com 
plete the threading of the web through a series of devel 
oper, washer, ?xer, washer, dryer, etc., equipments. This 
threading is even more di?icult because of the require 
ment that processing be accomplished in darkened 
quarters. Since economy dictates that the developing 
process be relatively rapid, it is becoming increasingly 
di?‘icult to accomplish threading of such a web at a speed 
allowing any hand operations during the threading oper 
ation without using sacri?ce lead portions or substantial 
waste of webbing. 

Therefore, an object of the present invention is to pro 
vide a high-speed automatic threading arrangement which 
will both traverse a tortuous path and detach itself from 
the web upon completion of the threading operation. 

Another object of the present invention is to provide 
a simple and reliable arrangement for detaching a rapidly 
moving towbar from a web drawn thereby. 

In accordance with one embodiment of our invention, 
a chain-driven towbar is arranged to traverse a complete 
and complex processing path of a web. The web to be 
processed is supplied either from exposing equipment or 
in the form of a reel wherein thousands of photographic 
images have been imprinted thereon. The web is initially 
coupled to the towbar. The processing machine drive 
and the towbar drive are then started, the towbar draws 
the web through all of the processing equipments and to 
a take-up spool core so that the web is secured thereto, 
and the towbar eliects its being disconnected from the 
web to return to its stand-by position. The towbar itself 
actuates means for coupling the web to the take-up spool 
core and means for severing the web between the core 
and the towbar. Using such an arrangement, it is feasible 
to thread the equipment at speeds up to 290 feet per 
minute so that none of the “leader” material which is 
in various portions of the processing machine need be 
destroyed because of stoppage necessary to accomplish 
hand operations or low-speed operations. 
The subject matterwhich is regarded as our invention 

is particularly pointed out and distinctly claimed in the 
concluding portion of this speci?cation. The invention, 
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however, as to its organization and operation together 
with further objects and advantages thereof, will best 
be understood by reference to the following description 
taken in connection with the accompanying drawings in 
which: 

FIG. 1 is a diagrammatic plan view of a processing 
equipment wherein the present invention is useful; 
FIG. 2 is a diagrammatic view of the equipment illus 

trated in FIG. 1 wherein details necessary for securing 
the web to the take-up spool core and disconnecting the 
web from the towbar are shown; 
FIG. 3 illustrates the web securing operation; 
FIG. 4 illustrates the towbar release operation; and 
FIG. 5 is an enlarged perspective view of the spool 

core shown in FIGS. 2, 3, and 4. 
Referring now to the drawings wherein like numbers 

refer to similar parts, we have shown in FIG. 1 a web 
10 being drawn from a reel 11 through a plurality of 
processing tanks such as a developer 12, a ?xer 13, a 
washer 14 and a dryer 15. The web 10 then proceeds 
to a take-up reel 16 driven by a motor 17. Transport 
ing of the web it} is accomplished by a plurality of trans 
port mechanisms shown as rollers 18. 

There is also drivable by a motor 19 throughout the 
path of the web 10 over the rollers 18 a towbar 20 on 
a chain-drive 22. Both of the motors 17 and 19 are 
energizable from power terminals 21. The chain-drive 
22 and the motor 15‘ are towbar drive means which trans 
port the towbar 20 over the web transport rollers 18 
on the same side thereof as is traversed by the web 10 
until it reaches the take-up spool core 24. The core 24 
has previously been provided with a means for grasping 
and securing the web thereto such as an activated glue 
23 as illustrated in FIG. 5. The glue 23 will secure the 
dry web it) being transported therearound from the region 
of the dryer 15. The towbar 26 on the chain-drive 22 is 
then transported by sprocket wheels 25 to the stand-by 
position illustrated in FIG. 1, whereupon a next web 10 
may be secured thereto when a next reel 16 is to be started 
through the processing equipment 12-15. Although not 
speci?cally shown in the drawing of FIG. 1, sprockets 
are provided in proximity with the ends of each of the 
web transport rollers 18 so that the towbar 2t) and its 
chain-drive 22 may be driven therearound. Such sprocket 
drives along the path of a web traversal are well known 
and need not be described in detail here. 

Also, several of the web transport rollers 18 may be 
driven by the motor 17 or by synchronized motors (not 
shown), and additional sprocket wheels may be driven by 
the motor 19. It is common practice to have a web 
drive motor start switch 26 interlocked by a feeler 27 
to an output portion of the web 10 so that the reel 16 
will stop when the complete web is wound thereon or 
when the web tension is lost. In accordance with our 
invention, since the spool core 24 must be running at 
full speed when the web 10 is secured thereto, a second 
interlock link 23 is provided to maintain operation of 
the motor 17 during energization of the towbar motor 
19. Thus, the switch 26 is coupled by the interlock link 
28 to a towbar motor start and run switch 29. We 
prefer that the interlock link 28 also operate to close the 
switch 26 when the switch 29 is initially closed. As is 
discussed in greater detail below, the towbar motor switch 
29, is automatically opened as the towbar 20 returns to 
stand-by as shown in FIG. 1. 

Referring now to FIG. 2, the more complex portion of 
the threading operation is shown in the form of a slapper 
30 drivable to engage the web 10 and force it tightly 
against the take-up spool core 24. The sprocket wheel 
25 in the region of the core 24 is shown as having a diam 
eter larger than the core 24 of the take-up spool, whereby 
initially the web 10 is transported at some distance from 
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the core 24. As the towbar 20 engages a trip a'r'm coupled to the slapper 39, it moves the trip arm 32 toward 

the left and rotates a gear member 34 clockwise. The 
gear member 34 drives a second gear member 35 counter 
clockwise so that a spring 36 will ultimately reach an over-i 
center posit-ion and rapidly drive the slapper 30 against 
the web It) and toward the core 24, similar to a snap 
switch operation. 
The result of the slapper operation is shown more 

clearly in FIG. 3 wherein the slapper 30 has driven the 
web against the core 24. The towbar 20 then continues to 
be driven by its chain-drive 22 to engage a cutter drive 
mechanism 38 and rotate it on its pivot support 39 so that 
a cutter blade 40 engages a lead portion 41 of the web 10. 
At a still later time and further downstream of the core 
24, the towbar 20 engages a second trip arm 42 to rotate 
the gears 34 and 35 in an opposite direction to that de 
scribed above so that the slapper 30 will reset, as shown 
in FIG. 2, and the spring 36 is again tensioned to main 
tain the slapper 30 in the inactive position. In winding 
Webs wherein the pressure of the slapper 30 may be main 
tained againstthe web 10 without damage thereto, the trip 
arm 42 may be omitted, whereupon the increase in size 
of the reel 16 will ultimately force the slapper 36 to an 
over-center position to reset it. 
_ Referring now to FIG. 4, the towbar 20 is engaging the 
lower portion of the cutter drive mechanism 38 to rotate‘ 
the cutter mechanism about the pivot support 39 so that 
the cutter blade 46 engages the web portion 41. , This en 
gagement is assured by the fact that the web portion 41 ‘ 
is being pulled taut between the spool core 24 and the 
towbar 20. Thus, the location of the web portion 41 
relative to the towbar 20 and the cutter blade 45} is pre 
cisely predictable by proper selection of the timing rela~ 
tionship between the operation of the slapper 30, the tan 
gential velocity of the spool core 24, and the movement 
of the cutter blade 40. Because of static electricity prob 
lems in connection with the rapidly moving towbar 20, 
the trip arm 32, the cutter drive mechanism 38, the cutter 
blade 40, the web 10, etc., we have provided a grounded 
shield 43 to protect the unprocessed web from fogging. 

It should be noted in FIGS. 2 and 3 that the web 10 in 
the region of the core 24 is provided with a substantial 
amount of slack because of the fact that initially it 
traverses this portion of the equipment at a radius equal to 
that of the sprocket wheel 25 rather than the radius of 
the spool core 24. Since the spool core 24 is smaller, slack 
is provided so that the towbar 20 may move from the posi 
tion shown in FIG. 3 to that shown in FIG. 4 without 
ripping the web 10 loose from the core 24. Once the tow 
bar 20 has traversed the region of the cutter drive mecha 
nism 38, the balancing thereof is such that the cutter 
drive mechanism 38 returns to the stand-by position illus 
trated in FIGS. 2 and 3. 

After separating of the web 10 from the towbar 20, 
the flap portion of the web is wound on the spool core 24 
along with the processed portion of the web 10. Also, 
the towbar 20 engages an automatic turn-01f switch opera 
tor 44 (FIGS. 1 and 2) near the end of its travel path to 
stop it in the stand-by position as shown in FIG. 1. The 
rotational velocity of the core 24 is selected so that the 
operator 44 opens the switch 29 after the feeler 28 is 
engaged by the web 10. In the stand-by position the tow 
bar 20 will have removed therefrom the portion of the 
web 10 thereon and thus will be prepared for a later 
operation. 

It should be noted that if the spool core 24 has a cir 
cumference of 6" and the web portion 41 a length of 12", 
only about two feet of the leader is required when using 
our invention, while the amount of leader between the 
spool core 24 and the reel 11 (FIG. 1) is of the order 
of 100 feet or more. Moreover, a considerable threading 
labor has been eliminated. ' 
While we have shown and described particular embodi 

ments of the present invention, other modi?cations may 
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occur to those skilled in this art. For instance, usually 
the core 24 is driven by a magnetic or another type of 
slipping clutch so that the speed of the web being proc 
essed does not vary because of convolution growth of the 
web 10 on the reel 16. In such cases, positive drive of 
the web it) is assured by the synchronous drive of some 
of the rollers 13. Also, in certain operations, it is feasible 
to perforate the web It) in the web portion 41 sufficiently 
to assure breakage thereof without engagement by the 
cutter blade 40. We intend, therefore, to have the ap 
pended claims cover all modi?cations which fall within 
the true spirit and scope of our invention. 
We claim: 
1. An automatic web threader operable to thread a 

web at operating speeds through a tortuous path de?ned 
by a plurality of web transport mechanisms comprising: 

a web take-up spool core; 
a towbar for grasping a leading end of the web; 
a chain-drive secured to said towbar for pulling said 

towbar and the web attached thereto through the tor- V 
'tuous path and past said spool core; 

a web grasping means associated with said spool core; 
hook-up means operable by said towbar downstream of 

said spool core to force the web within the control of 
said grasping means; and 

cutter means downstream of said hook-up means op 
erable by said towbar to sever the web between said 
towbar and said spool core. 

2.- An automatic web threader operable to thread a web 
at operating speeds through a tortuous path of a proc 
essing mechanism de?ned by a plurality of web transport 
mechanisms comprising: 

a web take-up spool core; 
a towbar for grasping a leading end of the web; 
a chain-drive secured to said towbar for pulling said 

towbar and the web attached thereto through the tor 
tuous path and past said spool core; 

drive means coupled to said chain-drive; 
web drive means coupled to said spool core; 
switch means for starting said chain-drive and said 

spool core; 
web grasping means associated with said spool core; 
hook-up means operable by said towbar downstream 

of said spool core to forcethe web within the con 
trol of said grasping means; and 

means downstream of said hook-up means operable by 
said towbar to separate the web attached to said 
spool core from said towbar. 

3. An automatic web threader operable to thread a web 
at operating speeds through a tortuous path of a process 
ing equipment de?ned by a plurality of web transport 
mechanisms comprising: 

a web take-up spool core; ' 
a towbar for grasping a leading end of the web; 
towbar drive means for pulling said towbar and the web 

attached thereto through the tortuous path and past 
said spool core; 

web drive means coupled to said spool core; 
switch means for starting said towbar drive means 

and said web drive means; 
web grasping means associated with said spool core; 
hook-up means operable by said towbar downstream of 

said spool core to force the web within the control of 
said grasping means; 

cutter means downstream of said hook-up means oper 
able by said towbar to sever the web between said 
towbar and said spool core; 

a reset means for said hook-up means operable by said 
towbar downstream of said cutter means; 

means for coupling the web to a portion of said switch 
means to prevent shut-down of said web drive means; 
and a 

means operable by said towbar downstream of said 
reset means for de-energizing said towbar drive 
means. 
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4. In an automatic web threader operable to thread a 
web to a take~up spool core at operating speeds by means 
of a towbar selectively drivable through a tortuous path of 
a processing equipment de?ned by a plurality of web trans 
port mechanisms, a web hook-up and towbar release ar 
rangement, comprising: 
web grasping means associated with the spool core; 
a slapper operable by the towbar downstream of the 

spool core to force the web within the control of said 
grasping means; and 

cutter means downstream of said slapper operable by 
the towbar to sever the web between the towbar and 
the spool core. 

5. In an automatic web threader operable to thread a 
web to a take-up spool core at operating speeds by means 
of a towbar selectively drivable through a tortuous path 
of a processing equipment de?ned by a plurality of Web 
transport mechanisms, 21 web hook-up and towbar release 
arrangement, comprising: 
web grasping means associated with the spool core; 
means operable by the towbar downstream of the spool 

core to force the web within control of said grasping 
means; and 

means operable by the towbar for separating the web 
between the towbar and the spool core. 

6. In an automatic web threader for high speed process 
ing equipment, the threader being operable to thread a 
web to a take-up spool core at operating speeds of the 
processing equipment by means of a towbar selectively 
drivable through a tortuous path de?ned by a plurality of 
web transport mechanisms, a web hook-up and towbar 
release arrangement, comprising: 

an activated adhesive on the surface of the spool core; 
a slapper operable by the towbar downstream of the 

spool core to force the web within the control of said 
adhesive; 

cutter means downstream of said slapper operable by 
the towbar to sever the web between the towbar and 
the spool core; and 

switch means operable when the towbar is downstream 
of said slapper to prevent repeated driving of the tow 
bar through the tortuous path. 

7. In an automatic web threader for high speed process 
ing equipment, the threader being operable to thread a 
web to a take-up spool core at operating speeds of the 
processing equipment by means of a towbar selectively 
drivable through a tortuous path de?ned by a plurality of 
web transport mechanisms, a web hook-up and towbar re 
lease arrangement, comprising: 

drive means for driving the spool core at a speed de 
veloping a peripheral velocity no less than the speed 
of the towbar; 

means associated with the towbar for activating said 
drive means prior to the passage of the towbar 
through the portion of the tortuous path past the 
spool core; 

an activated adhesive on the surface of the spool core; 
a slapper operable by the towbar downstream of the 
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spool core to force the web within the control of said 
adhesive; 

cutter means downstream of said slapper operable by 
the towbar to sever the web between the towbar and 
the spool core, the peripheral velocity of the spool 
core and the activation of said cutter means being 
arranged to place a lead portion of the web within 
control of said cutter means during activation; and 

switch means operable by the towbar downstream of 
said slapper to prevent repeated driving of the towbar 
through the tortuous path. 

8. In an automatic web threader for high speed process 
ing equipment, the threader being operable to thread a 
web to a take-up spool core at operating speeds of the 
processing equipment by means of a towbar selectively 
drivable through a tortuous path de?ned by a plurality of 
web transport mechanisms, a web hook-up arrangement, 
comprising: 

drive means for driving the spool core at a speed de 
veloping a peripheral velocity no less than the speed 
of the towbar; 

means associated with the towbar for activating said 
drive means prior to the passage of the towbar 
through the portion of the tortuous path closest to 
the spool core; 

high speed web grasping means on the spool core; 
a slapper to force the web Within the control of said 

grasping means operable by the towbar when down 
stream of the spool core; and 

switch means operable when the towbar is downstream 
of said slapper to prevent repeated driving of the 
towbar through the tortuous path. 

9. In an automatic web threader for high speed process 
ing equipment, the threader being operable to thread a 
web to a take-up spool core at operating speeds of the 
processing equipment by means of a towbar selectively 
drivable through a tortuous path de?ned by a plurality of 
web transport mechanisms, a web hook-up arrangement, 
comprising: 

drive means for driving the spool core at a speed de 
veloping a peripheral velocity no less than the speed 
of the towbar; 

means associated with the towbar for activating said 
drive means prior to the passage of the towbar 
through the portion of the tortuous path closest to the 
spool core; 

high speed web grasping means on the spool core; and 
means operable by the towbar when downstream of the 

spool core to force the web within the control of said 
grasping means. 
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