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ABSTRACT: A method and apparatus for splicing and identi 
fying web or film strips comprising means for splicing in 
dividual lengths of a web into a substantially continuous strip 
with apparatus which assures the proper repetition of steps to 
assure that the web is not misidentified. The splicing and 
identification apparatus provides means for accurately alig 
ning and spacing the web to obtain the necessary splice 
characteristics and includes sequential interlocks which assure 
the completion of all splicing and identification procedures in 
the proper order. 
The apparatus comprises means for aligning and holding 

two web ends in splicing relationship at an applicator station 
and means for presenting a web identifier to the applicator sta 
tion. Means is arranged for applying an indicia-bearing 
member first to the web identifier at the applicator station and 
then applying a corresponding indicia-bearing member to the 
web ends at the applicator station to splice the ends together. 
And means is provided, operable only after both indicia-bear 
ing members have been applied, to move the web ends from 
the applicator station. 
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3,634, 171 

WEB SPLICING AND IDENTFYINGAPPARATUS 

BACKGROUND OF THE INVENTION 

Commercial film processing generally utilizes a film proces 
sor through which the exposed film is passed in sequence 
through a series of operation-performing stations, including 
developing, fixing, washing and drying stations. Many com 
mercial film processors operate continuously whereby the in 
dividual strips of exposed film as received from the customer 
are spliced into a continuous length which is then passed in a 
substantially continuous manner through the processor. In 
asmuch as the exposed film is susceptible to fogging by light, it 
is necessary for the film to be handled in substantial darkness. 
Generally, the film arrives at the film processing plant in an 
identifying envelope bearing the name and address of the film 
owner, or other owner identification. The film, still in its 
lighttight container and in the customer identification en 
velope, is usually placed with other film of similar charac 
teristics and is transported to a darkroom. In the darkroom, 
the film is removed from the customer identifying envelope 
and the lighttight film container is opened. One end of the 
strip of film is then spliced to the trailing end of the preceding 
strip of film and is unwound from the container onto a master 
roll. 
Inasmuch as the film must pass through operations in which 

it is immersed in chemicals and liquids which would destroy 
the customer identification accompanying the film on its ar. 
rival at the plant, another form of identification must be ap 
plied to the film while it passes through the processor. Nor 
mally, at the time the film is spliced to the preceding strip of 
film a common identification symbol or number is applied to 
both the film and the customer identification envelope, such 
as number-bearing tapes utilized for the splice between the ad 
jacent strips of film and a correspondingly numbered tape ap 
plied to the envelope. 

For successful passage through a film processor, the film 
must be accurately and securely spliced together. Should the 
splices not be secure, the film may part at the splice while in 
the processor, resulting in costly shutdowns and delays as well 
as damage to the customers' film. Should the splices not be ac 
curately made, i.e., be misaligned, they may not possess the 
requisite strength and may break, or they may jam in the trans 
port apparatus, causing the film to break elsewhere. Prior art 
film splicing stations have utilized a film-alignment track hav 
ing a width just equal to that of the film whereby the film is 
held in place for splicing by friction. However, to obtain the 
proper friction grip, prior art tracks have an adjustable width, 
permitting misadjustment or loosening of the adjustment, with 
a resultant misalignment of the film being spliced. Moreover, 
the use of friction to hold the film in place often causes 
damage, such as edge nicks, to the customers' film which may 
be sufficiently weakened as to break while passing through the 
processor. Thus, any improvements in the splicing of the film 
result in increased productivity and decreased damage to 
customers' film. 

After a sufficient length of film has been spliced together to 
form a master roll, the roll is transferred to the input end of 
the processor. Thus, the processor is continuously supplied 
with film from master rolls. After the film has passed through 
the processor it is again wound onto a master roll which is then 
removed from the processor area for subsequent cutting and 
packaging for return to the customer. With photographic print 
film, the processed master roll of negative film is passed 
through a photographic printer which generates positive prints 
from the negatives in the master roll. After the prints are 
processed and dried they are matched to the proper negative 
film for cutting, packaging, and return to the customer. At the 
time the processed film is packaged for return to the customer 
it is necessary to rematch the identification number on the 
film with the same identification number on the customer 
identification envelope. 

It is common practice to return photographic negative film 
in strips containing three or four frames rather than in a single, 
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2 
long strip. Thus, after the negative has been printed and the 
prints have been processed, the finished prints and negative 
film are delivered, in master roll form, to a packaging station 
wherein the prints and negatives are mated, identified, and 
packaged for return to the customer. The photographic prints 
are automatically cut from the master print roll into individual 
pictures by an automatic chopper which detects chopping in 
formation on the print web. The chopping information is 
generated during the exposure of the prints so that they can be 
automatically cut apart without cutting through the picture 
area. A similar method of cutting the negatives is also em 
ployed, cutting the master roll into short strips containing 
three or four negatives. The sensing of the proper location for 
cutting the negative film is more difficult due to the fact that 
the film does not contain sufficiently easily detectable frame 
lines to permit automatic sensing of the frame lines by the 
chopper apparatus. However, it has been found that, when 
processing a film having a single perforation located along the 
edge in precise relationship with the picture area, the perfora 
tions may be used to accurately locate the film so the chopper 
cuts the film between the picture areas. However, to make 
such an automatic sensing apparatus simpler and more 
economical, the spacing between adjacent perforations across 
a splice joint must be maintained within close tolerances. In 
view of the fact that splices are made in substantial darkness, 
accurate, consistent manual spacing of the film strips prior to 
splicing is difficult. Accordingly, the automatic, precise spac 
ing of the film while making the splice provides significant 
production advantages. 
At the same time, experience has shown that repetitive 

splicing operations, especially when conducted in the dark, 
can lead to the misidentification of the film. This occurs when, 
through distraction or fatigue, the operator fails to follow the 
prescribed splicing sequence and thus does not apply a splic 
ing tape having the same number to both the film and the cor 
responding customer identification envelope. 

It is apparent that an arrangement which automatically and 
accurately aligns and spaces film strips, securely splices the 
strips together, and assures substantially foolproof identifica 
tion thereof is extremely desirable. Such an arrangement 
would permit increased production rates and reduced costs by 
substantially reducing the handling steps necessary to properly 
splice and identify the film strips prior to processing while sub 
stantially eliminating errors in identifying the film and assuring 
the requisite splice strength and uniformity. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention provides a method and 
apparatus for splicing and identifying film strips comprising 
means for splicing individual lengths of film into a substan 
tially continuous strip with apparatus which assures the proper 
repetition of steps to assure that the film is not misidentified. 
The continuous strip is wound into a master roll for supply to a 
film processor. The splicing and identification apparatus pro 
vides means for accurately aligning and spacing the film to ob 
tain the necessary splice characteristics and includes sequen 
tial interlocks which assure the completion of all splicing and 
identification procedures in the proper order. 
Thus, the present invention provides a method of splicing a 

strip of film, having a plurality of picture-defining frames 
disposed thereon and at least one perforation in the film cor 
responding to each frame, to the trailing end of a preceding 
strip of film. The method comprises the steps of withdrawing a 
leading end of the strip of film from a film supply and inserting 
the leading end into an open end of a film guiding track as 
ranged to support and align the film. The leading end is ad 
vanced in the track and the end of the film is sensed, thereby 
releasing a perforation-locating pin arranged to engage the 
perforation corresponding to the first picture frame in the 
film. The pin locates the leading end of the film in alignment 
with and closely adjacent the trailing end of the preceding 
strip of film. A splicing member is applied to the film ends to 
connect them together and the film is automatically advanced. 
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Furthermore, the present invention provides a method 
wherein the film identification is applied to a film identifier 
before the film is withdrawn from the film supply. 

In addition, the present invention provides a web splicing 
and identifying apparatus comprising means for aligning and 
holding two web ends in splicing relationship at an applicator 
station and means for presenting a web identifier to the appli 
cation station. Means is arranged for applying an indicia-bear 
ing member first to the web identifier at the applicator station 
and then applying a corresponding indicia-bearing member to 
the web ends at the applicator station to splice the ends 
together. And means is provided, operable only after both in 
dicia-bearing members have been applied, to move the web 
ends from the applicator station. 
The present invention also provides a web splicing and 

identifying apparatus comprising a web alignment track with a 
web supply holder disposed at a first end thereof and a web 
windup assembly disposed at the opposite end. A splice and 
identifier applier assembly is normally disposed adjacent one 
edge of the track and is arranged to move to above the track. 
A web-identifying container handling member is normally 
disposed adjacent the edge of the track opposite the splice and 
identifier applier assembly and is arranged to move to above 
the track. Control means is arranged to actuate the splice and 
identifier applier assembly to first move to above the track 
only when the container handling member is over the track 
and to apply an indicia-bearing member to a web container in 
the handling member and to return both the splice and identi 
fier applier assembly and the container handling member to 
the respective normal positions. Means is arranged to sense 
and positively position the trailing and leading ends, respec 
tively, of two webs in the track in alignment with the splice 
and identifier assembly. The control means is arranged to ac 
tuate the splice and identifier applier assembly to move over 
the track and to apply a splice member to the ends of the webs 
to splice them together, the splice member bearing the same 
indicia as the indicia-bearing member just applied to the web 
container. The control means is arranged to then retract the 
splice and identifier applier assembly. 

Moreover, the present invention includes means arranged, 
upon the second retraction of the splice and identifier as 
sembly to actuate the web windup assembly to wind the web 
until the trailing end of the web is adjacent the first end of the 
track. Means is arranged to cut the trailing end of the web, 
whereupon the control means actuates the web windup as 
sembly to draw the trailing end of the web into alignment with 
the splice and identifier assembly. 
More specifically, the present invention provides apparatus 

for splicing and identifying a strip of film having a plurality of 
picture defining frames disposed thereon and at least one per 
foration in the film corresponding to each frame. The ap 
paratus comprises a film-alignment track including means 
providing a pneumatic film bearing surface. A supply film 
holder is disposed at a first end of the track and a film windup 
assembly is disposed at the opposite end of the track. A splice 
tape applier assembly is normally disposed adjacent the rear 
central edge of the track and is arranged to move forward over 
the track. The splice tape applier assembly comprises a verti 
cally movable tape-applying head arranged to move 
downwardly into contact with the envelope or film when the 
tape applier assembly is over the track. The splice tape applier 
assembly also includes means to feed a single tape portion 
beneath the tape-applying head as the tape applier assembly is 
moved forwardly over the track. A film-identifying envelope 
handling slide tray is normally disposed adjacent the front cen 
tral edge of the track opposite the splice tape applier as 
sembly. The envelope handling slide tray is spring-loaded to 
the normal position but is arranged to be moved rearwardly 
over the track with a releasable latch mans arranged to hold 
the slide tray in the rearward position, and means is provided 
for detecting the position of the slide tray. Control means is ar 
ranged to actuate the splice tape applier assembly to first 
move forwardly over the track only when the envelope han 
dling slide tray is rearward over the track. The splice tape ap 
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4. 
plier is arranged to apply an indicia-bearing tape to an en 
velope in the tray and to return the splice tape applier as 
sembly to the normal position and to release the envelope han 
dling tray latch. The splice tape applier assembly is arranged 
to apply a tape to an envelope only when the tape being ap 
plied is the first of two tape portions bearing the same indicia 
and only after a previously spliced film has been wound to the 
center of the track. A first pin member is resiliently mounted 
in the track on the windup assembly side of the center thereof 
with means arranged to releasably hold the first pin down. The 
pin holddown means is arranged to be released by the film 
windup assembly to engage the last perforation in the film 
strip to precisely locate the trailing end thereof in the track. A 
second pin member is resiliently mounted in the track. A 
second pin member is resiliently mounted in the track on the 
supply film holder side of the center thereof with means ar 
ranged to releasably hold the second pin down. Means is ar 
ranged to sense the leading end of a film strip being fed into 
the alignment track and to release the second pin upwardly 
into the track to engage the first perforation in the film strip to 
precisely locate the leading end thereof in the track. The first 
and second pin members are longitudinally spaced along the 
track a distance equal to a plurality of perforation spaces. The 
control means is arranged to sense the upward position of the 
first and second pin members and the presence of both ends of 
the film strips in the track and to actuate the splice tape appli 
er assembly to move forwardly over the track and to apply a 
splice tape to the ends of the strips of film to splice them 
together. The splice tape bears the same indicia as the tape 
just applied to the envelope. The splice tape applier assembly 
is arranged to apply a tape to splice the strips of film together 
when the tape being applied is the only tape portion bearing 
that indicia. The control means is arranged to then retract the 
splice tape applier assembly and to actuate the film windup as 
sembly to wind the film until the trailing end of the strip of film 
is adjacent the first end of the track. The film windup includes 
a film takeup spindle and a drive sprocket having a plurality of 
teeth members disposed about the periphery thereof, with 
each tooth member arranged to engage a perforation in the 
film. A drive member is connected through a first clutch to the 
film takeup spindle and through a second clutch to the drive 
sprocket, with the drive means applying a substantially con 
stant torque to the takeup spindle. A selectively operated 
ratchet is arranged between the drive sprocket and the second 
clutch to permit selective movement of the drive sprocket by 
the drive means. Means is arranged to sense the angular move 
ment of the drive sprocket and to selectively operate the 
ratchet. The teeth members are selectively depressable into 
the surface of the drive sprocket and means including a cam is 
arranged to engage and depress teeth members in the sprocket 
corresponding to perforation missing in the film at the splice. 
The cam has a number of lobes equal to the number of missing 
perforations in the film at the splice and is connected to and 
driven by the drive means through a single revolution clutch. 
Means is arranged to actuate the clutch in response to the lo 
cation of the film whereby the cam depresses the teeth mem 
bers in the peripheral area of the drive sprocket which will en 
gage the splice of the film. Means to cut the trailing end of the 
strip of film is disposed at the supply film holder end of the 
track. The control means is arranged, after the trailing end of 
the film strip is cut, to actuate the film windup assembly to 
draw the trailing end of the film to the center of the track. 
The various features of novelty which characterize the 

present invention are pointed out with particularity in the 
claims annexed to and forming a part of this specification. For 
a better understanding of the invention, its operating ad 
vantages and the specific objects obtained by its use, reference 
should be had to the accompanying drawings and descriptive 
matter in which a preferred embodiment of the present inven 
tion is illustrated and described. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. is a perspective illustration of a film splicing and 
identifying station showing the general arrangement of the 
various components of a preferred embodiment of the present 
invention; 

FIG. 2 is an enlarged plan view of the film splice alignment 
track; 

FIG. 3 is an elevation view of the film splice alignment 
track; 

FIG. 4 is a rear elevation view, partly in section, of the splice 
tape applier assembly; 

FIG. S is a side elevation view, partly in section, of the splice 
tape applier assembly taken along line 5-5 of FIG. 4; 

FIG. 6 is a plan view of a section of splice tape utilized by 
the preferred embodiment of the present invention; 

FIG. 7 is a horizontal sectional view taken through the en 
velope handling slide tray; and 

FIG. 8 is a schematic illustration of the film windup as 
sembly. 

DESCRIPTION OF A PREFERREDEMBODIMENT 

The following description of a preferred embodiment of a 
film splicing and identifying apparatus will be directed to ap 
paratus arranged to accommodate cartridge loaded film of the 
type disclosed in U.S. Pat. Nos. 3,086,862, 3,138,081 and 
3,138,084. As disclosed in these patents, the film is contained 
within a disposable cartridge and, when fully exposed, is 
wound on a takeup spool. The film is provided with backing 
paper which is also wound on the takeup spool. The film is 
provided with a preexposed picture frame around each expo 
sure area and a perforation along the edge of the film 
uniformly and precisely located with regard to each picture 
frame. This type of film is customarily provided in cartridges 
holding film capable of taking 2 or 20 exposures, depending 
upon the length of the film contained therein. While the ap 
paratus is described specifically arranged to handle this film 
format, it will be apparent that the apparatus may be used with 
other film formats with little or no alterations in the apparatus 
or the concepts embodied therein. 
A film splicing and identifying apparatus 10 is illustrated 

generally in FIG. 1 and may be divided into the following 
major sections: a film cartridge opener assembly 2 mounted 
at the right end of a splicing station table 14. A film splice 
alignment track 16 (detailed in FIGS. 2 and 3) is disposed in 
front of the operator, in the center of the top of the table, and 
extends from right to left. Film 17 is shown in the left end of 
the track. A splice tape applier assembly 18, (FIGS. 4 and 5) is 
disposed on the rear side of the center of the track and an en 
velope handling slide tray 20 (FIG.7) is arranged on the front 
side of the track, opposite the splice tape applier assembly. A 
film cutter 22 is provided at the right end of the film splice 
alignment track between the track and the cartridge opener. A 
film windup assembly 24 (FIG. 8) is disposed at the left end of 
the film splice alignment track. The actuating mechanisms and 
controls are disposed within housing 26 at the rear of the splic 
ing station table 14. A machine status indicator 28 is arranged 
in the front panel of the housing 26 to provide the operator 
with a visual indication of the machine status during the 
operation thereof. 

Briefly, the operator, seated before the center of the splic 
ing station table 14, picks a customer envelope from a supply 
box (not shown) at the right and removes the film container or 
cartridge from the envelope. The customer identification en 
velope is inserted into the envelope handling slide tray 20 and 
the tray is pushed forward, over the film splice alignment 
track. The splice tape applier 18 is then actuated, applying an 
identification number-bearing tape to the customer identifica 
tion envelope and the envelope handling slide tray is 
retracted. The film cartridge, containing the exposed film, is 
inserted in the cartridge opener 12. The cartridge opener may 
be of the type which is the subject of copending application 
Ser. No. 802,511, filed Feb. 26, 1969, and comprises means 
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6 
for pivotally gripping the cartridge spool and a pivoted handle 
30 with a cartridge engaging member 32. The cartridge is in 
serted so that the spool is gripped and the handle is then 
moved upwardly and to the right, breaking the cartridge body 
away leaving the film-containing spool rotatably held in the 
opener. The opener is illustrated with the handle 30 ap 
proaching the extreme right position. A curved shield member 
34 is provided for the opener to prevent pieces of a fractured 
cartridge from flying into the face of the operator or onto the 
splice alignment track. The broken cartridge is discharged 
into chute 36 and is dropped into a waste container. The 
backing paper is unwound from the spool until the end of the 
film is reached. The film is pulled from the spool and the 
backing paper is separated and fed to chute 36 and the end of 
the film is inserted into the right end of the splice alignment 
track 16 until that end is sensed at the center of the track. The 
film is automatically stopped in proper alignment with, and 
spaced from, the end of the preceding strip of film. The splice 
tape applier is actuated again, applying an identification 
number-bearing splice tape to the film in the film splice align 
ment track, splicing the two film ends together. This second 
splice tape is provided with the same number as the tape ap 
plied to the corresponding identification envelope just 
identified. After the splice is completed, the film is automati 
cally wound onto the film windup spindle 38 by the film win 
dup assembly. The windup assembly winds the film, still con 
nected to the cartridge spool, until the end thereof is adjacent 
the right end of the splice alignment track, after the operator 
has determined whether the film contains 12 or 20 exposures. 
The cutter 22 is then actuated, severing the film from the 
backing paper and the cartridge spool. The windup assembly 
draws the end of the film to the center of the track and stops it, 
ready for the next film strip. The cartridge opener handle 30 is 
returned to the left, ejecting the empty spool and the backing 
paper down chute 36, ready to accept the next cartridge. 
More specifically, and as will become apparent hereinbelow, 
the present splicing and identification apparatus provides 
means for accurately aligning and spacing the film to obtain 
the necessary splice characteristics and includes sequential in 
terlocks which assure the completion of all splicing and 
identification procedures in the proper order. Moreover, all of 
the foregoing is accomplished at substantially higher produc 
tion rates than heretofore possible, and with less damage to 
the film, 
Film Splice Alignment Track 
The film splice alignment track 16 is shown in plan view in 

FIG. 2 and in an elevation view in FIG. 3. The track is formed 
of a base member 40 having an upper film support surface 42 
which has a width along the major portion of the length 
thereof substantially equal to the width of the film being han 
dled, as indicated at 44, and widening at the inlet end thereof, 
as indicated at 46, to facilitate the insertion of the end of the 
film therein in total darkness. An upper flange portion 48 is 
provided to both sides of the track and is fastened thereto as 
by bolts 50. The lower surfaces of the upper flange portions 
are spaced from the film support surface 42 a distance at least 
as great as the thickness of the film being handled. The flanges 
extend over the film support surface a small amount to overlap 
the edges of the film in the film-alignment track and provide 
accurate alignment for the film. However, the flanges are ar 
ranged so that they do not overlap into the picture area of the 
film so that there is little possibility that the picture area will 
be scratched. The major portion of the film support surface 42 
is concave, as shown in FIG. 5. A resilient splice pad 52, hav 
ing a flat upper surface, is disposed in the film alignment track 
at the center thereof. The concave support surface is provided 
with a transition zone to and from the flat splicing pad. An air 
plenem chamber 54 is provided beneath the concave film sup 
port surfaces and supplied air thereto through a plurality of 
holes 56 so that the film is actually supported on a thin layer of 
air, thus reducing the possibility that the lower surface of the 
film will be scratched by the film support surface 42. 
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A photocell arrangement 58 is disposed in the splice align 
ment track adjacent the inlet side of the splicing pad 52 and is 
arranged to detect the leading end of the film as it is moved in 
the splice alignment track and approaches the splicing pad. A 
similar photocell arrangement 60 is disposed on the outlet side 
of the splicing pad 52 at the front edge of the track and is ar 
ranged to sense the presence or absence of a splice tape at that 
edge of the track. This photocell is arranged to stop the film 
windup assembly if the splice tape does not extend to the front 
edge of the film resulting in a potentially weak splice joint that 
could later separate. 
A first pin member 62 is arranged for vertical movement 

through the edge of the film-alignment track on the windup as 
sembly side of the resilient splicing pad 52. The pin is normally 
urged in the upward position through both the film support 
surface 42 and the front upper flange 48 by a spring member 
64. The lower end of pin 62 is connected to the selectively 
operable solenoid 66 which is arranged to pull the pin 62 
down against the force of spring 64 and hold it in the 
downward position so long as the solenoid is actuated. A 
second pin member 68 is mounted for vertical movement 
through the edge of the film-splicing track on the supply film 
holder side of the splicing pad 52. This pin member is also pro 
vided with an upwardly acting spring member 70 and a retrac 
tion solenoid 72 and operates in a manner similar to pin 
member 62. Both pin members are provided with a blade 
member 74 and a cooperating photocell arrangement 76, 
whereby a control signal is generated when the respective pin 
members are in the upper position, extending through a per 
foration in the film. In the arrangement illustrated, the blade 
member 74 is interposed between the photoelectric source 
and sensor 76 when the pin is in the upward position. The first 
pin member 62 is spaced from the center of splicing pad 52 a 
distance substantially equal to the distance between the trail 
ing end of the strip of film and the last perforation therein. 
Thus when pin member 62 engages the last perforation of the 
trailing end of the film in the splice alignment track, the end of 
the film is properly disposed for splicing to the next succeed 
ing strip of film. Similarly, pin member 68 is spaced from the 
center of splicing pad 52 a distance substantially equal to the 
distance from the first perforation in a strip of film to the lead 
ing edge thereof so that it, too, is held in proper splicing posi 
tion when pin member 68 engages the first perforation of that 
trip of film. 
The first film-locating pin member 62 is held in the 

downward position by solenoid during the operation of the 
film windup assembly 24, as will be described hereinbelow, 
and is released upwardly as the photocell 58 is uncovered and 
indicates the approach of the trailing end of the strip of film 
whereby the pin engages the last perforation in the film. The 
second film-locating pin member 68 is held in the downward 
position while the windup assembly is winding film and is 
released upwardly when the windup stops to cut the end of the 
film from the cartridge spool, providing accurate location of 
the film end when it is cut. After the film is cut, the second 
film-locating pin member 68 is retracted until the photocell 58 
is covered by the insertion of the new film strip when it is 
released to engate the first perforation in that film strip. It is to 
be noted that the film-locating pin members 62 and 68 are 
spring mounted so that a pin member will not damage the film 
should the perforation not be directly over the pin location 
when it is released. Thus the pin would be held down by the 
film until the perforation is moved into the proper location 
over the pin. 
Splice Tape Applier Assembly 
The splice tape applier assembly is illustrated in FIGS. 4 and 

5 and comprises a spaced pair of vertical support members 80 
extending upwardly from the top surface of the splice station 
table 14. A horizontal shaft 82 extends between the top of the 
support members and is arranged to pivotally support the 
channel-shaped splice applier assembly mounting plate 84 
which hangs downwardly therefrom. The mounting plate is ar 
ranged with the flat surface on the splice alignment track side 
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8 
thereof and the flanges 86 and 88 extending to the rear. The 
major portion of the mounting plate 84 extends downwardly 
from shaft 82 to the top of the splicing station table 14. A cen 
trally disposed tongue portion 90 of the mounting plate ex 
tends through an opening 92 in the table 14 and is connected 
at the lower end, below table 14, to the end 91 of the piston of 
a hydraulic or pneumatic cylinder 94 which selectively pivots 
the mounting plate 84 about shaft 82. 
The splicing tape 96 is supplied to the tape applier head 152 

over the alignment track by a metering mechanism disposed 
on the rear of the mounting plate 84. A short length of the 
tape 96 handled by present apparatus is shown in FIG. 6 and is 
formed of a material which will not be adversely affected by 
the processing chemicals through which the film is passed. In 
the preferred embodiment, the tape is provided with a heat 
activated adhesive on the bottom surface. However, it will be 
appreciated that the other types of adhesive could equally 
satisfactorily be used with little modification to the present ap 
paratus. The tape has a width sufficient to provide the neces 
sary splice strength to the film splice joint and is supplied to 
the tape applier head 152 in longitudinal increments substan 
tially equal to the width of the film. Each longitudinal incre 
ment is provided with an identification indicia such as a 
number, as shown. Two adjacent increments are provided 
with the same indicia, the first for the customer identification 
envelope, the second for the film splice. Each tape increment 
is provided with a centrally disposed hole 95 which is used to 
positively and incrementally feed the tape to the applier head. 
Every other increment of tape, i.e., each envelope identifica 
tion section of tape, is provided with a second hole 97, which 
provides an indication of cycle timing, as will be further 
described hereinbelow. 
The tape-metering mechanism comprises an idler roller 98 

supported by a horizontal shaft 100 extending between the 
two flange members 86 and 88. A tape drive sprocket 102 is 
rotatably supported on shaft 104 which is parallel to and 
beneath shaft 100. A tape guide plate 101 is arranged to guide 
the end of the tape 96 as it is threaded from a supply roll, not 
shown, around roller 98 and drive sprocket 102. The tape 
drive sprocket 102 is provided with a plurality of radially ex 
tending frustoconical-shaped finger members 106, which are 
spaced about the periphery of the drive sprocket a distance 
substantially equal to the spacing between the adjacent central 
holes 95 in the splice tape 96. The finger members are ar 
ranged to engage the holes 95 and thus provide controlled, ac 
curate feed of the tape to the tape applier head. The tape drive 
sprocket is also provided with a peripheral groove 108 in 
alignment with the lateral position of the alternate holes 97 in 
the splice tape. The tape drive sprocket 102 is connected to 
and rotates with the shaft 104 which is rotatably supported in 
the flange members 86 and 88 by bearing members 110 and 
112, respectively. Also connected to and movable with shaft 
104 are a ratchet wheel member 1 14, and detent wheel 
member 116. A detent follower arm 118 is pivotally con 
nected by bolt 120 to flange 88 and engages the detent wheel 
116 with a follower roller 122. The detent follower arm 118 is 
biased into contact with the detent wheel by a spring member 
124 connected to the follower arm and the front mounting 
plate 84. As illustrated, the detent wheel is provided with the 
same number of detents as there are finger members 106 on 
the drive sprocket. The detents are so aligned with the finger 
members that the drive sprocket is moved in positively con 
trolled increments whereby a predetermined length of tape is 
fed to the tape applier head. 
A third horizontal shaft 126 extends between and is sup 

ported by flange members 86 and 88. This shaft is parallel to 
and below shafts 100 and 104 and is rotatably supported in the 
flange members. Shaft 126 is rotationally biased by an adjusta 
ble spring assembly 128 at one end thereof. A tape guide 
member 130 is connected to and rotates with shaft 126 and 
has a surface 132 which is complementary to the outer 
periphery of the drive sprocket 102 and cooperates therewith 
to form a feed path for splice tape 96. The guide member 130 
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provides a support for a microswitch assembly 134 having a 
resiliently mounted switch arm 136 which carries a rotatable 
star wheel 138 at the outer end thereof. The star wheel is 
disposed in alignment with the peripheral groove 108 in the 
tape drive sprocket 102 and is arranged to sense and engage 
the offset holes 97 in the splice tape and, when such a hole is 
engaged by a tooth of the star wheel, to be rotated by the 
movement of the tape, moving the arm 136 and actuating the 
microswitch 134 to provide a signal for use by the apparatus 
control system, as will be described hereinbelow. As illus 
trated, the star wheel is not engaging an offset hole 97 in the 
splice tape. Thus, in the arrangement shown, there are exactly 
six increments of tape from the star wheel location to beneath 
the tape applier head. Accordingly, the position of the star 
wheel as shown provides a signal which sets the control system 
to the film splicing mode whereby the tape applier head will be 
actuated during the next activation cycle only if all of the con 
ditions are met for the film splicing mode. The spring adjust 
ment 128 on shaft 126 is arranged to selectively vary the force 
with which guide member 130 bears against the periphery of 
tape drive sprocket 102 and, at the same time, the force with 
which the star wheel 138 is pressed against the tape. 
The tape advance drive comprises a pawl arm 140 which is 

independently pivotally supported on shaft 104 and has a tape 
advance pawl 142 connected to the upper end thereof which 
engages and drives the ratchet wheel member 114. A roller 
bearing member 44 is connected to the lower end of pawl 
arm 140 below shaft 104. An actuator arm 146 is supported by 
shaft 126 and pivots independently thereabout and has a first 
end which extends above shaft 126 and a second end which 
extends below the shaft. The two end portions of arm 146 are 
bifurcated with the upper end arranged to engage the roller 
bearing member 144 on the lower end of the pawl arm 140. 
The lower bifurcated end of the actuator arm 146 is arranged 
to engage a roller bearing member 148 which is fixed to and 
supported by the lower surface of table 14. In operation, when 
the drive cylinder 94 is actuated to swing the splice tape appli 
er assembly back away from the splice alignment track, i.e., by 
moving mounting plate 84 to the left in FIG. 5, the lower end 
of actuator arm 146 is held by bearing member 148, causing 
the arm to rotate about shaft 126. As the actuator arm 146 
rotates about shaft 126 the upper end thereof, engaging bear 
ing member 144, causes the pawl arm 140 to rotate about 
shaft 104 whereby the advance pawl 142 engages a new face 
on the ratchet wheel member 114. During forward movement 
of mounting plate 84, actuated by cylinder 94, the movement 
of the actuator arm and the pawl arm are reversed, causing the 
ratchet wheel member 114 to rotate, turning the tape drive 
sprocket 102 and the detent wheel member 116 and advanc 
ing the splice tape 96 by one increment through a guide chan 
nel 149 to beneath the tape applier head 152 over the splicing 
pad 52 of the film-alignment track 16. The detent follower 
wheel 122 is forced out of the detent until the next detent 
rotates into place thereby positively limiting the rotational ad 
vance of the tape drive sprocket 102. The splice tape applier 
assembly is provided with a pair of microswitches, not shown, 
which indicate the position of the assembly in either the rear 
ward position or the forward position, over the film-alignment 
track. 
The tape applier head assembly (see FIG. 5) is comprised of 

a pneumatic or hydraulic cylinder 150 mounted on the upper 
front surface of mounting plate 84 and arranged for vertical 
movement. The lower movable end 51 of the piston carries a 
tape applier head 152 which, in the preferred embodiment, is 
arranged to apply an increment of tape 164 having a heat-ac 
tivated adhesive and incorporates therein at least one heater 
cartridge 154. The tape applier head 152 is vertically slideable 
along a bearing plate assembly 156 and is held thereagainst by 
a pair of spring members 158 which pivot to permit vertical 
movement of the head. The lower end of bearing plate 156 is 
provided with an opening 157 which cooperates with the end 
of the tape guide channel 49 to supply the end of the splice 
tape to the area over the splice pad 52 beneath the tape appli 
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10 
er had 152. The lower rear edge 160 of the tape applier head 
152 is arranged to act as a guillotine cutter to cut the incre 
ment of tape 164 extending out from opening 57 from the 
tape supply. The lower face 161 of the tape applier head is 
substantially flat and is arranged to press the cut end of the 
tape to the envelope or the film joint and to hold it there while 
heat is applied to form a seal therewith. A spring-loaded finger 
member 162 is arranged in a slot in the lower face of the tape 
applier head 152 and extends downwardly therefrom to en 
gage the outer end of the tape before it is severed from the 
remaining tape supply and to push the tape into contact with 
the film or envelope and hold it there while the trailing end of 
the tape is severed by the lower rear edge 160 of the tape ap 
plier head. 
The tape applier head assembly is provided with a first 

microswitch (not shown) that senses the location of the tape 
applier head 152 in the lower, film or envelope contacting 
position and activates a timer mechanism which is preset for 
the length of time necessary to form a good connection of the 
tape to the film or envelope. The timer mechanism is ar 
ranged, at the end of the tape sealing period, to release the 
fluid supply valve to cylinder 150 causing it to return the tape 
applier head 152 to the upper position whereby a second 
microswitch (not shown) is activated which provides a "head 
up' indication to the control system. 
Envelope Handling Slide Tray 
A horizontal sectional view through the envelope handling 

slide tray 20 is shown in FIG. 7 and shows the tape applier as 
sembly, in full, applying the splice tape 64 to the film splice. 
The position of the tape applier assembly on the rearward 
stroke is indicated in phantom. In this illustration, the first pin 
member 62 is in the upper position through the last perfora 
tion in the trailing end of the film 17. The blade member 74 is 
over the photoelectric eye 76 providing the control system 
within an indication that the film is in place. The envelope 
handling tray20 is supported on a pair of horizontal bars, only 
one of which 170 is shown, by bearing members 172 and 174. 
A horizontal, spring-loaded fork member 176 is mounted for 
horizontal rotation on the upper surface of table 14 and is en 
gaged by pin 178 extending from the lower surface of the en 
velope handling slide 20. The fork member 176 is spring 
loaded so that the envelope handling tray is normally in the 
outer position, away from the film-alignment track. Thus, the 
operator must push the tray against the force of the spring 
member associated with fork member 176 to move the en 
velope-handling tray over the film-alignment track. A spring 
latch 180 extends up through the table 14 to engage a latch 
plate (not shown) on the bottom of the envelope-handling tray 
20 to hold the envelope-handling tray in the position over the 
film-alignment track. The spring latch 180 is releasable by a 
solenoid, not shown, connected to the under side of table 14 
and is spring-loaded to the latch-engaging position by spring 
182. Microswitches 84 and 186 are provided on the upper 
surface of table 14 and are engaged by fork member 176 to in 
dicate the position of envelope-handling slide tray 20 to the 
control system. It should be noted that the envelope-handling 
slide tray 20 is normally not in the position shown but is either 
held over the splice alignment track by the spring latch 180, or 
is sprung to the outer position by spring-loaded form member 
176 and is shown in this position only for the sake of clarity, to 
show microswitches 184 and 86. 
Film Windup Assembly 
A schematic illustration of the film windup assembly 24 is il 

lustrated in FIG. 8 and comprises a drive motor 190 which 
constantly drives endless chain member 192 through sprocket 
194. The chain 192 in turn derives sprockets 196 and 198. 
Sprocket 196 is connected through a slip clutch 200 to the 
windup spindle 38. Sprocket 198 is connected through a 
hysteresis clutch 202 to a sprocket 204 which engages a 
second chain drive 206 which in turn drives the film advance 
sprocket 212 through sprocket 208 and shaft 210. The film 
advance sprocket 212 is connected at the outer end of shaft 
20 in a common vertical plane with film windup spindie 38. 
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The film drive sprocket 212 is provided with a plurality of 
depressable teeth members 214 disposed about the periphery 
thereof and arranged to engage each film perforation. The 
film 17 is threaded from the end of the film-alignment track 16 
around the film drive sprocket 212 under a guide shoe 2 i3 
(FIG. 1) which assures that the film perforations are main 
tained in engagement with the teeth members 214. The film is 
then threaded around an idler wheel 215 to the film windup 
spindle 38. The idler wheel 215 is spring mounted, in a 
manner well known in the art, to maintain a substantially con 
stant tension in the film as it is wound on spindle 38 and to 
minimize the shock forces imposed on the film by the intermit 
tent movement of the film advance sprocket 212. 
A ratchet wheel 216 is connected to shaft 210 and is 

releasably held by a solenoid-operated ratchet 218. A film 
perforation counting wheel 220 is connected to the opposite 
end of shaft 210 from the film advance sprocket 212 and is 
provided with a plurality of axially extending holes 222 about 
the periphery thereof. Each hole corresponds to a tooth 
member 214 in the periphery of the film advance sprocket 
212. A photoelectric cell 224 is arranged to detect the move 
ment of a hole 222 therepast, indicating the movement of film 
around the film advance sprocket 212 a distance equal to the 
span between adjacent perforations. A second gear 226 is 
mounted shaft 210 and engages gear 228 on a shaft 230 which 
runs parallel to shaft 210. At the outer end of shaft 230 is a 
cam member 232 arranged to depress teeth members 214 in 
the periphery of drive sprocket 212 upon rotation of shaft 
230. A selectively operable single revolution clutch member 
234 is disposed on the shaft 230 between gear 228 and cam 
member 232. Thus, upon actuation of the single revolution 
clutch 234 permitting the shaft 230 to rotate, driven by shaft 
210, the cam member 232 engages selected teeth members 
214 in sprocket 212. In the preferred embodiment, arranged 
to handle film having the characteristics described 
hereinabove, the distance between pin members 62 and 68 in 
the film-alignment track 16 is such that two film perforations 
are omitted across the splice joint. Accordingly, cam member 
232 is provided with two lobes whereby, upon a single rotation 
of shaft 230 two adjacent teeth members 214 are depressed in 
the periphery of the film advance sprocket 212 corresponding 
to the location of the missing perforations at the splice joint. A 
tooth return cam 217 is disposed within the film advance 
sprocket 212 and is arranged to automatically return the 
depressed teeth to the outer position as they are moved 
therepast. 

In the operation of the film windup assembly 24, drive 
motor 190 constantly applies the driving force to clutch mem 
bers 200 and 202. Clutch member 200 is arranged to drive the 
film windup spindle 38 until a predetermined tension occurs in 
the length of film between the windup spindle 38 and the 
spring-loaded idler wheel 215. At this time, clutch member 
200 slips permitting the windup spindle 38 to stop. The film 
advance sprocket 212 is held stationary by the action of 
ratchet 218 acting on the ratchet wheel 216 causing clutch 
member 202 to slip. Upon the completion of the application of 
a splice tape 164 to the joint at the center of the splice pad 52 
and the retraction of cylinder 150 to the upper position and 
the tape applier assembly to the rearward position as indicated 
by the respective microswitches, pins 62 and 68 are retracted 
and ratchet 218 is released from the ratchet wheel 216 causing 
the driving force from drive motor 190 to be transmitted to 
the film advance sprocket 212 advancing the film. As the film 
is pulled from the film-alignment track 16 by the film advance 
sprocket 212, tension is reduced in the film between the win 
dup spindle 38 and the sprung idler 215 whereby clutch 
member 200 transmits a driving force to the windup spindle 
winding the film thereon. As the film advance sprocket 212 is 
driven, the film perforation counting wheel 220 simultane 
ously rotates causing pulses to be generated by the photocell 
224 which are fed to the control system. The control system 
senses a total of 10 counts corresponding to the advance of 10 
perforations around the film advance sprocket. While the film 
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advance sprocket 212 is rotated through the 10 perforation 
advance, the control system, after sensing four counts 
generated by the photocell 224, actuates the single revolution 
clutch 234 permitting the rotation of shaft 230 and cam 232 to 
depress two adjacent teeth members 214 corresponding to the 
approaching splice joint and the omitted perforations thereat. 
Inasmuch as the clutch 234 is arranged for only a single 
revolution, no further actuating signals are necessary to stop 
the cam after the two teeth members are depressed. It will be 
appreciated that in other arrangements wherein the splice 
joint causes more or less than two perforations to be omitted, 
either a multirevolution clutch or a cam member 232 having a 
different number of lobes may be utilized. After the film is cut 
from the cartridge spool, the control system again releases 
ratchet 218 permitting the film to advance for four more 
frames, aligning the trailing end of the film at the center of the 
film splice alignment track. 
The film windup assembly 24 accurately winds the spliced 

film strips into a master roll automatically in cooperation with 
the remainder of the system, adapting to the varying length 
film strips supplied thereto. Moreover, the windup assembly is 
arranged to wind the film with a substantially constant tension 
whereby film abrasion is eliminated while minimizing the 
danger of dishing of the master roll, facilitating loading the 
film in total darkness into the film processor and the sub 
sequent tracking of the film through the processor. 
System Operation 

In operation, the operator is seated in front of the film splice 
and identification station table 14. With film 17 already 
threaded to the takeup spindle 38 and extending over the idler 
wheel 215 and the film advance sprocket 212 to the left side of 
the film-alignment track 16, and with the end of the film 
disposed at the center of the splice pad 52, the first pin 
member 62 is in the upper position engaging the last film per 
foration. The second pin member 68 is in the down position 
because no film is detected by photocell 58 in the right-hand 
portion of the film-alignment track. The tape advance 
mechanism star wheel 138 is positioned to indicate that the 
following tape application is to be to a film identification en 
velope and the control system is in the envelope tape mode. 
The operator then selects and envelope containing a film car 
tridge from the film supply (not shown) and the film cartridge 
is removed from the envelope. The envelope is placed in the 
envelope tray 20 and the tray is pushed forward, closing 
microswitch 184 and engaging latch member 180. Upon the 
closing of microswitch 184, the cylinder member 94 is actu 
ated, pushing the tape applier mounting plate 84 forward over 
the film-alignment track 16. On the forward motion of the 
mounting plate 84, the tape feed drive feeds an increment 164 
of splice tape to beneath the tape applier head 152. As the 
tape is fed forward the star wheel 138 is rotated to the position 
to indicate that the following tape application is to be to a film 
splice and the control system is thereafter changed to the film 
splice mode. As the microswitch is closed indicating the for 
ward position of the tape applier assembly, the tape head 
cylinder 150 is actuated driving the tape head 152 
downwardly whereby the finger member 162 engages the 
outer end of the tape increment 164 and pushes it into contact 
with the envelope in the envelope-handling tray 20. 
Thereafter the rear edge 160 of the tape applier head 152 
severs the end of the tape from the tape supply and the lower 
surface 161 of the tape applier head presses the tape into con 
tact with the surface of the envelope. At the same time, the 
tape applier timer is actuated by the "head down' 
microswitch (not shown). When the predetermined time set 
on the timer expires, the fluid supply valve to cylinder 150 is 
closed whereby the cylinder and the tape applier head return 
to the up position. The "tape applier head up' microswitch is 
then closed which causes the cylinder 94 to draw the tape ap 
plier assembly back away from the film-alignment guide track 
16. Simultaneously, the envelope-handling slide tray retention 
latch 180 is released, whereby the envelope-handling slide 
tray 20 is returned to the outer position by the spring-loaded 
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fork member 176 and the operator removes the envelope and 
places it in a tote box for removal from the station. At this 
point the tape applier assembly microswitch indicates that it is 
in the rearward position, the envelope-handling slide tray 
microswitch 186 indicates that it is in the outer position, away 
from the film-alignment track, and the "tape head up" 
microswitch is closed, whereby the system is ready to splice 
the new film to the end of the preceding strip of film. 
The film cartridge (not shown) is then inserted into the car 

tridge opener 12 and the handle 30 is moved up and to the 
right, opening the cartridge and leaving the film bearing spool 
supported therein. The operator grasps the end of the film 
backing paper and pulls it from the spool until the end of the 
film is reached. The film is inserted into the right end of the 
film-alignment track 16 and is pushed into the track until the 
photocell 58 is covered, at which time solenoid 72 releases pin 
member 68 which is moved upwardly by spring 70 engaging 
the first perforation in the film strip. As soon as the pin 
member 68 is sensed in the upward position by photocell 76, 
with the photocell 58 indicating the presence of a strip of film 
in the film-alignment track, and with the concurrence of the 
signal provided by the star wheel 138 in the tape feed as 
sembly, cylinder 94 is actuated, moving the tape applier as 
sembly forward and metering an increment of splice tape 164 
to above the splice pad 52. At the same time, star wheel 138 is 
rotated setting the control system for the envelope tape mode 
for the next taping sequence. As the "tape applier assembly 
forward' microswitch is closed, the tape head cylinder 150 is 
activated causing the head to descend applying the increment 
of splice tape to the film splice joint and the timer is again ac 
tuated. At the end of the predetermined period the timer 
returns the cylinder 150 and the tape head 152 to the up posi 
tion, closing the "head up' microswitch and returning the 
tape applier assembly to the position back away from the film 
alignment track. As the "tape applier assembly back' 
microswitch is actuated, the pin members 62 and 68 are 
retracted by solenoids 66 and 72. As soon as the pin members 
62 and 68 are withdrawn, the solenoid operated ratchet 218 is 
disengaged from ratchet wheel 216 permitting the rotation of 
the film advance sprocket 212. As the film advance sprocket 
draws film from the splice alignment track, a jet of air is sup 
plied through nozzle 240 (FIG. 1) which is directed along the 
film-alignment track 16 to assure the removal of any particles 
from the track which might damage the film. As the film ad 
vance sprocket is rotated, the perforated wheel 220 also 
rotates, generating the counting signals in photocell 224 which 
is sensed by the control system. As soon as 10 counts cor 
responding to 10 frames in the film strip are sensed, the 
ratchet 28 is released, stopping the film advance sprocket 
212. Both pin members 62 and 68 are then released to the up 
position, accurately locating the film strip in the film-align 
ment track. As previously noted, after four counts have been 
sensed by the control system, the single revolution clutch is 
engaged, rotating the cam member 232 once to depress the 
teeth members 214 corresponding to the missing perforations 
at the splice joint. After the film advance sprocket is stopped, 
the operator feels the strip of film extending from the right end 
of the film-alignment track to determine whether the cartridge 
contained a 12 or 20 exposure strip of film. If the cartridge 
contained a 12 exposure strip of film, the operator will feel a 
paster jointing the end of the film to be backing paper. If no 
paster is present at this point, the cartridge will have contained 
a 20 exposure strip of film. If the film contains only 12 expo 
sures, the operator then actuates the film cutter 22 to cut the 
film from the backing paper and the cartridge spool. As the 
cutter reaches its lower position, a microswitch (not shown) is 
actuated which retracts pin members 62 and 68. Upon an indi 
cation that the pin members are down, the solenoid-operated 
ratchet 218 is released, permitting the film advance sprocket 
212 to further draw the film through the film-alignment track. 
The control system then senses four counts and stops the film 
advance sprocket. The first pin member 62 is then released to 
engage the final perforation in the strip of film, locating the 
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4. 
end of the film at the center of the splice pad 52. If, however, 
the operator has determined that the film contains exposures, 
an override switch, not shown, is activated by the operator and 
the solenoid operated ratchet 218 again releases ratchet 216 
permitting the film advance sprocket 211 to further advance 
the film. The control system then senses an additional eight 
counts, at which time the film advance sprocket is stopped and 
both pin members 62 and 68 are released, positively locating 
the film. The operator then feels for the location of the paster 
connecting the end of the film to the backing paper and the 
cartridge spool. If the paster is in the proper location, the 
operator then actuates the film cutter 22, depressing both pin 
members 62 and 68 and releasing the solenoid operated 
ratchet 218 so that the film advance sprocket draws four more 
frames of film through the track. The sprocket then stops, 
releasing the first pin member 62 to engage the last perfora 
tion in the strip of film. The film splice and identifying ap 
paratus is then ready to accept and apply an identification 
tape to the next film identifier envelope. 
While a preferred embodiment of the present invention has 

been described, various modifications may be made to the ap 
paratus within the teachings of the present invention. For ex 
ample, while various elements have been described as being 
either pneumatic or hydraulic cylinders or as incorporating 
microswitches, it will be appreciated that other analogous 
components can be utilized in place thereof. Moreover, while 
the cartridge opener and the film cutter have been described 
as being manually operated, it will be appreciated that either 
or both can be power assisted or completely automatically 
operated. Likewise, it is within the scope of the present inven 
tion to provide the film cutter with a lock which prohibits the 
operation of the cutter except when the prerequisite system 
conditions have been met. This would prevent the inadvertent 
cutting of the film at the wrong location. 

Similarly, a film end detector can be arranged at the car 
tridge opener which automatically determines whether the 
cartridge contained a 12 or 20 exposure strip of film and actu 
ate the control system accordingly. With such an arrange 
ment, it is possible to utilize a completely automatic film 
cutter which operates only when the end of the film strip is in 
the proper position, regardless of whether the film strip con 
tains 2 or 20 exposures. 

Likewise, the film advance sprocket 212 has been described 
as incorporating depressable pin members 214 with cam ele 
ments 232 described 217 operating to depress and raise the 
teeth members at the proper time. However, the individual 
teeth members 214 can be spring mounted whereby they are 
automatically depressed by the absence of film perforations at 
the splice joint. 

While the present apparatus has been described as being 
particularly adapted for splicing film strips of the type 
described hereinabove, it will be appreciated that any film for 
mat, including motion picture film, can be successfully han 
dled by this apparatus with little or no modification thereto. 
While the identification and splicing means has been 

described as an indicia-bearing paper tape, it will be ap 
preciated that other splicing and identifying members can be 
used while still practicing the present invention. For example, 
plastic splice tape can equally well be utilized by the present 
apparatus. Likewise, paper tape utilizing a different form of 
adhesive can be used, eliminating the need for the heater ele 
ment in the tape applier head. Moreover, indicia-bearing sta 
ples may be applied to both the identification envelope and 
the web joint to splice the webs together. The use of staples 
would necessitate a modification of the identification and 
splice applier assembly, but not its cooperation with the 
remainder of the apparatus. 
Moreover, while the preferred embodiment has been 

described with regard to identifying and splicing film strips, it 
will be appreciated that this apparatus is equally useful for 
handling other webs requiring identification, splicing and sub 
sequent processing. 
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It will thus be seen that the present invention provides a film 
splicing and identifying apparatus whereby a plurality of in 
dividual film strips may be spliced together into a master roll 
securely and accurately, minimizing damage to the film or 
breakage thereof as it passes through the film processor. 
Moreover, the present apparatus assures that each film strip is 
positively identified with substantially no possibility that a film 
strip can be misidentified. This is accomplished substantially 
by the apparatus itself with little or no chance for operatorer 
ror. To this end the present apparatus is provided with operat 
ing controls and sensor switches with are a part of the control 
system and which are arranged in interlocking manner, requir 
ing the successful completion of all of the preceding steps be 
fore each following step may be accomplished. Thus if an 
operator should be distracted and thereafter attempt to apply 
an identification tape to an envelope before the preceding 
strip of film has been spliced, the present apparatus will not 
operate. Likewise, should an attempt be made to splice the 
film together before the proper envelope has been identified, 
the apparatus will not proceed. 

Furthermore, the present invention provides an arrange 
ment which permits accurate and rapid alignment and holding 
of individual film strips at a splice station with the minimum of 
film handling and the substantial elimination of damage to the 
film. The present apparatus permits increased film handling 
rates and reduced cost by substantially reducing the possibility 
of film damage and the resultant film or splice breaks in the 
processing apparatus. At the same time, the present apparatus 
incorporates self-checking, fail-safe features. Furthermore, 
the simplicity of operation of this apparatus is such that opera 
tor training time, even for operation in complete darkness is 
significantly reduced. 
The invention has been described in detail with particular 

reference to preferred embodiments thereof, but it will be un 
derstood that variations and modifications can be effected 
within the spirit and scope of the invention as described 
hereinabove and as defined in the appended claims. 
We claim: 
1. Web splicing and identifying apparatus comprising means 

for aligning and holding two web ends in splicing relationship 
at an applicator station, means for presenting a web identifier 
to said applicator station, means for applying an indicia-bear 
ing member first to said web identifier at said applicator sta 
tion and then applying a corresponding indicia-bearing 
member to said web ends at said applicator station to splice 
them together, and means operable only after both said in 
dicia-bearing members have been applied to move said web 
ends from said applicator station. 

2. The invention according to claim 1 including means to 
control the web moving means to locate the following end of 
the web at the applicator station, and means to supply a new 
web end to the applicator station. 

3. The invention according to claim 1 including means ar 
ranged to control said indicia-bearing member applying means 
to only apply an indicia-bearing member to the web identifier 
when a corresponding indicia-bearing member follows aid 
member being applied and to only apply an indicia-bearing 
member to the web ends when no corresponding indicia-bear 
ing member follows. 

4. Web splicing and identifying apparatus comprising a web 
alignment track, a web supply holder disposed at a first end of 
said track, a web windup assembly disposed at the opposite 
end of said track from said web supply holder, a splice and 
identifier applier assembly normally disposed adjacent one 
edge of said track and arranged to move to above said track, a 
web-identifying container-handling member normally 
disposed adjacent the edge of said track opposite said splice 
and identifier applier assembly, said container-handling 
member arranged to move to above said track, control means 
arranged to actuate said splice and identifier applier assembly 
to first move to above said track only when container handling 
member is over said track, said splice and identifier applier ar 
ranged to apply an indicia-bearing member to a web container 
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6 
in said handling member and to return both said splice and 
identifier applier assembly and said container-handling 
member to the respective normal positions, and means ar 
ranged to sense and positively position the trailing and leading 
ends, respectively, of two webs in said track in alignment with 
the splice and identifier assembly, said control means ar 
ranged to actuate said splice and identifier applier assembly to 
move over said track and to apply a splice member to the ends 
of said webs to splice them together, said splice member bear 
ing the same indicia as said indicia-bearing member just ap 
plied to the web container, said control means arranged to 
then retract said splice and identifier applier assembly. 

5. The invention according to claim 4 including means ar 
ranged, upon the second retraction of said splice and identifier 
assembly to actuate said web windup assembly to wind said 
web until the trailing end of the web is adjacent said first end 
of said track, and means to cut the trailing end of the web 
whereupon said control means is arranged to actuate said web 
windup assembly toward the trailing end of said web into 
alignment with the splice and identifier assembly, 

6. Film splicing and identifying apparatus comprising a film 
alignment track, a supply film holder disposed at a first end of 
said track, a film windup assembly disposed at the opposite 
end of said track from said supply film holder, a splice and 
identifier applier assembly normally disposed adjacent the 
rear control edge of said track and arranged to move forward 
over said track, a film-identifying container-handling member 
normally disposed adjacent the front central edge of said track 
opposite said splice and identifier applier assembly, said con 
tainer-handling member arranged to move rearwardly over 
said track, control means arranged to actuate said splice and 
identifier applier assembly to first move forwardly over said 
track only when said container-handling member is rearward 
over said track, said splice and identifier applier arranged to 
apply an indicia-bearing identifier to a container in said con 
tainer-handling member and to return both said splice and 
identifier applier assembly and said container-handling 
member to the respective normal positions, means arranged to 
sense and positively position the trailing and leading ends, 
respectively, of two strips of film centrally of said track, said 
control means arranged to actuate said splice and identifier 
applier assembly to move forwardly over said track and to 
apply an indicia-bearing splice member to the ends of said 
strips of film to splice them together, said splice member bear 
ing the same indicia as said identifier just applied to the con 
tainer, said control means then arranged to retract said splice 
and identifier applier assembly and to actuate said film windup 
assembly to wind said film until the trailing end of the strip of 
film is adjacent said first end of said track, and means to cut 
the trailing end of the strip of film, said control means ar 
ranged to then actuate said film windup assembly to draw the 
trailing end of said film to the center of said track. 

7. The invention according to claim 6 wherein said splice 
and identifier applier assembly comprises a vertically movea 
ble tape applying head arranged to be moved downwardly into 
contact with the film-identifying container or film when the 
applier assembly is over said track, and wherein said indicia 
bearing identifier and said indicia-bearing splice member are 
increments of tape. 

8. The invention according to claim 7 wherein said splice 
and identifier applier assembly is arranged to apply a tape to 
splice the strips of film together only when said tape being ap 
plied is the only tape portion bearing that indicia. 

9. The invention according to claim 7 wherein said splice 
and identifier applier assembly is arranged to apply a tape to 
the film-identifying container only when said tape being ap 
plied is the first of two tape increments bearing the same in 
dicia. 

10. The invention according to claim 9 wherein said splice 
and identifier assembly is arranged to apply said tape to the 
film-identifying container only after a previously spliced film 
has been wound to the center of said track. 
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11. The invention according to claim 7 wherein said splice 
and identifier applier assembly comprises means to feed a sin 
gle tape increment beneath the tape applying head as the 
splice and identifier applier assembly is moved forwardly over 
said track. 

12. The invention according to claim 6 wherein said film 
identifying container-handling member is spring-loaded to the 
normal position, and releasable latch means arranged to hold 
said handling member over said track. 

13. The invention according to claim 6 wherein said film 
windup includes a film windup spindle and a film advance 
sprocket, drive means connected through a first clutch to said 
film windup spindle and through a second clutch to said film 
advance sprocket, said drive means applying a substantially 
constant torque to said windup spindle, a selectively operated 
ratchet arranged between said film advance sprocket and said 
second clutch to permit selective movement of the film ad 
vance sprocket by said drive means, and means arranged to 
sense the angular movement of said film advance sprocket and 
to selectively operate said ratchet. 

14. Apparatus for splicing and identifying a strip of film hav 
ing a plurality of picture defining frames disposed thereon and 
at least one perforation in the film corresponding to each 
frame, said apparatus comprising a film-alignment track in 
cluding means providing a pneumatic film-bearing surface, a 
supply film holder disposed at a first end of said track, a film 
windup assembly disposed at the opposite end of said track 
from said supply film holder, a splice tape applier assembly 
normally disposed adjacent the rear central edge of said track 
and arranged to move forward over said track, said splice tape 
applier assembly comprising a vertically movable tape apply 
ing head arranged to be moved downwardly when the tape ap 
plier assembly is over said track, said splice tape applier as 
sembly comprising means to feed a single tape portion 
beneath the tape-applying head as the tape applier assembly is 
moved forwardly over said track, a film-identifying envelope 
handling slide tray normally disposed adjacent the front cen 
tral edge of said track opposite said splice tape applier as 
sembly, said envelope-handling slide tray arranged to move 
rearwardly over said track and being spring-loaded to the nor 
mal position, releasable latch means arranged to hold said 
slide tray in the rearward position over said track, means for 
detecting the position of said slide tray, control means ar 
ranged to actuate said splice tape applier assembly to first 
move forwardly over said track only when said envelope-han 
dling slide tray is rearward over said track, said splice tape ap 
plier arranged to apply an indicia-bearing tape to an envelope 
in said track and to return the splice tape applier assembly to 
the normal position and to release said envelope-handling try 
latch, said splice tape applier assembly arranged to apply a 
tape to an envelope only when said tape being applied is the 
first of two tape portions being the same indicia and only after 
a previously spliced film has been wound to the center of said 
track, a first pin member resiliently mounted in said track on 
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18 
the windup assembly side of the center thereof, means ar. 
ranged to releasably hold said first pin down, said pin hold 
down means arranged to be released by said film windup as 
sembly to engage the last perforation in said film strip to 
precisely locate the trailing end thereof in said track, a second 
pin member resiliently mounted in said track on the supply 
film holder side of the center thereof, means arranged to sense 
the leading end of a film strip being fed into said alignment 
track and to release the second pin upwardly into said track to 
engage the first perforation in said film strip to precisely locate 
the leading end thereof in said track, said first and second pin 
members being longitudinally spaced along the track a 
distance equal to a plurality of perforation spaces, and said 
control means arranged to sense the upward position of said 
first and second pin members and the presence of both ends of 
said film strip in said track to actuate said splice tape applier 
assembly to move forwardly over said track and to apply a 
splice tape to the ends of said strips of film to splice them 
together said splice tape ES the same indicia as said tape splice tape applier assembly 
arranged to apply a tape to splice the strips of film together 
when said tape being applied is the only tape portion bearing 
that indicia, said control means arranged to then retract said 
splice tape applier assembly and to actuate said film windup 
assembly to wind said film until the trailing end of the strip of 
film is adjacent said first end of said track, said film windup in 
cluding a film takeup spindle and a drive sprocket having a 
plurality of teeth members disposed about the periphery 
thereof, each tooth member arranged to engage a perforation 
in said film, drive means connected through a first clutch to 
said film takeup spindle and through a second clutch to said 
drive sprocket, said drive means applying a substantially con 
stant torque to said takeup spindle, a selectively operated 
ratchet arranged between said drive sprocket and said second 
clutch to permit selective movement of the drive sprocket by 
said drive means, means arranged to sense the angular move 
ment of said drive sprocket and to selectively operate said 
ratchet, said teeth members being selectively depressable into 
the surface of said drive sprocket, means including a cam ar 
ranged to engage and depress teeth members in said drive 
sprocket corresponding to perforations missing in said film at 
said splice, said cam having a number of lobes equal to the 
number of missing perforations in said film at the splice, said 
cam being connected to and driven by said drive means 
through a single revolution clutch, and means to actuate said 
single revolution clutch in response to the location of said film 
whereby said cam depresses the teeth members in the 
peripheral area of said drive sprocket which will engage the 
splice of the film, and means to cut the trailing end of the strip 
of film disposed at the supply film holder end of said track, 
means arranged after the trailing end of the film strip is cut to 
actuate said film windup assembly to draw the trailing end of 
said film to the center of said track. 
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