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MAGNETICALLY RECORDABLE 
PHOTOGRAPHIC FILM, RECORDING METHOD 

AND SYSTEM THEREFOR AND 
CAMERA-LABORATORY SYSTEM 

FIELD OF THE INVENTION 

[0001] This invention relates to a magnetically recordable 
photographic ?lm, a recording method and a recording 
system employing the photographic ?lm, and a camera 
laboratory system employing the photographic ?lm. The 
invention encompasses the folloWing ?rst to ?fth Aspects. 

[0002] This invention relates, in its ?rst Aspect, to dispo 
sition of a perforation relative to an information recording 
region of a photographic ?lm having a transparent magnetic 
recording layer. 

[0003] This invention relates, in its second Aspect, to a 
photographic ?lm having a transparent magnetic recording 
layer, a recording method and a recording system for record 
ing on said ?lm and, above all, to a relation betWeen the 
photographic ?lm and the perforation in the photographic 
?lm and to a recording system especially for camera infor 
mation. 

[0004] This invention relates, in its third Aspect, to a 
recording method for a photographic ?lm provided With a 
transparent magnetic recording layer, and a photographic 
?lm used in the recording method and more particularly to 
recording of ?lm information. 

[0005] This invention relates, in its fourth Aspect, to 
camera and laboratory system and, more particularly, to a 
camera system having a magnetic device for magnetic 
recording and, above all, to clock signals, the relation 
betWeen the clock signals and data signals, and to the 
relation betWeen the pulse frequency and the ?lm transport 
speed. 

[0006] This invention relates, in its ?fth Aspect, to a 
camera system and, more particularly, to a camera system 
having a magnetic device for magnetic recording. 

RELATED ART 

[0007] The related art for the ?rst to ?fth aspects of the 
invention is summariZed as folloWs. 

[0008] Related Art in the First Aspect 

[0009] Aphotographic ?lm having a transparent magnetic 
recording layer has been disclosed in international patent 
applications having international ?ling numbers PCT/U S 
89/04367 and PCT/US 89/04362 and laid open to public 
inspection internationally (noW WO 90/04214 and WO 
90/04253). These international patent applications disclose 
disposition of information recording regions on a photo 
graphic ?lm, as shoWn herein in FIG. 23. This ?gure shoWs, 
in a front vieW, a conventional photographic ?lm 100 
disclosed in the above referenced international applications. 
Aperforation 125 is formed in a region A de?ned by a long 
side 1 of a rectangular photosensitive image area de?ned by 
a double-dotted chain line, i.e., frame, and extensions of tWo 
short sides m and n of the frame adjacent to the long side 1, 
that is, in a laterally peripheral region of the frame. Mean 
While C0 to C3 and F00 to F29 represent magnetic recording 
tracks. 
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[0010] Related Art in the Second Aspect 

[0011] Aphotographic ?lm having a transparent recording 
layer is disclosed in international applications ?led under 
international application numbers PCT/US 89/04367 and 
PCT/US 89/04362 and laid open to public inspection inter 
nationally (noW WO 90/04214 and WO 90/04253). In these 
international applications, a pattern of disposition of infor 
mation recording regions on a photographic ?lm, as shoWn 
herein in FIG. 23, is disclosed. In this ?gure, there is shoWn 
in a front vieW a conventional photographic ?lm 100 Which 
is disclosed in the above identi?ed international applica 
tions, and Which includes magnetic recording tracks C0 to 
C3 and F00 to F29, a photosensitive image area (i.e., frame), 
de?ned by a double-dotted chain line, and a perforation 125. 
It is stated in the speci?cation of each of the international 
applications that information may be recorded on the mag 
netically recordable tracks C0 to C3 by a camera capable of 
effecting magnetic recording. 
[0012] There has hitherto been proposed a camera system 
or a laboratory system in Which communication of informa 
tion betWeen a camera user, a ?lm dealer and a photo?nisher 
or developing laboratory, as Well as supervision of informa 
tion such as supervision of users’ names in the photo?nisher, 
is enabled by magnetic recording on a continuous ?lm. 

[0013] Such camera system is disclosed in an international 
publication WO 90/04253. With the camera system dis 
closed in this international publication, When recording the 
information to be transmitted or supervised as magnetic 
recording on the continuous ?lm, recording tracks each 
speci?cally dedicated to the camera users, ?lm dealers and 
the photo?nishers, respectively are provided in separate 
portions on the ?lm. On each track, clock signals and data 
signals are formed as unitary pulse trains in the form of 
three-bit encoded data (so called “Tri-bit code”). 

[0014] The Waveform of the three-bit encoded data dis 
closed in the above international publications is shoWn 
herein in FIG. 24, in Which rising transition pulse ?anks 
P1A and P2A in each of the rectangular pulses correspond to 
clock signals prescribing a period t of signals to be recorded. 
If a pulse Width td, Which indicates the time since the rising 
transition pulse ?ank P1A until the next falling transition 
pulse ?ank P1B, is expressed by td=t/3, as shoWn in FIG. 
24(a), the data signal is a binary signal having a logical level 
of 0. If the pulse Width td is expressed by td=2t/3, the data 
signal is a binary signal having a logical level of 1. 

[0015] The Waveform of reproduced signals, Which are the 
magnetic recordings made by the signals shoWn in FIG. 24 
and reproduced by a magnetic head, is shoWn in FIG. 25. In 
the reproduced signals shoWn in FIGS. 25(a) and (b), 
positive peak pulses Q1A, Q2A are produced at time points 
corresponding to the clock signals, While a negative peak 
pulse Q1B is produced at a time point corresponding to the 
data signal. The logical levels of 0 or 1 are determined in 
dependence upon Which of the positive peak pulses Q1A and 
Q2A lying before and after the negative peak pulse Q1B is 
closer to the peak pulse Q1B. With the three-bit encoded 
data, since the clock signals and the data signals are recorded 
on the same track, the recordings may be transmitted mutu 
ally betWeen the user, ?lm dealer and photo?nisher despite 
difference in the ?lm feed speeds betWeen the magnetic 
devices or the ?lm feed speeds at the camera system, ?lm 
dealers and the photo?nishers. Even When the ?lm is fed in 
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the opposite direction to that of recording, signals may be 
deciphered by having reference to signal data constituted by 
bits Which are complements to the bits of the three-bit data. 

[0016] Related Art of the Third Aspect 

[0017] There has hitherto been proposed a camera system 
or a laboratory system in Which communication of informa 
tion betWeen a camera user, a ?lm dealer and a photo?nisher 
or developing laboratory, as Well as supervision of informa 
tion such as supervision of users’ names in the photo?nisher, 
is enabled by magnetic recording on a continuous ?lm, as 
discussed in connection With the second aspect mentioned 
herein above. 

[0018] Such camera system is disclosed in PCT interna 
tional publications WO 90/04253 and WO 90/04214. On 
each track, clock signals and data signals are formed as 
unitary pulse trains in the form of three-bit encoded data 
(so-called Tri-bit code). Explanation for the tri-bit code 
signals has been substantially as given in connection With 
the above mentioned second Aspect. 

[0019] Related Art for the Fourth Aspect 

[0020] The related art for the fourth Aspect is as men 
tioned in connection With the second and the third aspects 
and hence the description therefor is omitted. 

[0021] Related Art for the Fifth Aspect 

[0022] The related art for the ?fth aspect is as mentioned 
in connection With the second and third Aspects and hence 
the description is similarly omitted. 

DISCUSSION OF THE RELATED ART 

[0023] Problems to be Solved by the Invention 

[0024] The folloWings are problems to be solved by the 
present invention in its ?rst to ?fth Aspects. 

[0025] Problem to be Solved by the First Aspect 

[0026] If the perforation is provided in the region de?ned 
laterally of each frame, limitations are imposed for a given 
?lm Width on the lengths of the magnetic recording tracks 
Within the region de?ned laterally of a given frame. On the 
other hand, even if the distance betWeen the frames is 
increased for augmenting a magnetically recordable region, 
a suf?ciently long continuous magnetic recording track 
region can not be provided along the ?lm length in the side 
edge region of the ?lm in Which the perforation is disposed. 

[0027] It is an object of the ?rst aspect of the present 
invention to overcome the above mentioned problems of the 
prior art and to provide a photographic ?lm Which may be 
simultaneously used for magnetic recording, and a recording 
method therefor. 

[0028] Problem to be Solved by the Second Aspect 

[0029] When recording is made on the magnetic recording 
tracks C2 and C3, the magnetic head may be impinged 
against or caught by the edge or end face of the perforation 
to cause Wear or defects to the head. In addition, ?uctuation 
in the ?lm feed speed is produced to loWer the reliability of 
the recorded information. This tendency becomes more 
pronounced When the photographic ?lm is projected toWards 
the magnetic head in the vicinity of the perforation. It is 
moreover not desirable to provide recording tracks on the 

Jul. 12, 2001 

magnetic layer Within the photosensitive image area (frame) 
for recording because ?aWs tend to be produced due to 
sliding contact With the magnetic head. 

[0030] Besides, the ?lm feed (or transport) speed Within 
the camera is changed at the outset and at the end of take-up 
by a factor of tWo or more times, While being also changed 
With the type of cameras, the degree of consumption of the 
batteries or in dependence upon Whether the ?lm is taken Up 
automatically, that is electrically, or manually. Despite the 
fact that the ?lm feed speed is subject to changes or 
?uctuations, it is required to record as much information as 
possible With high reliability. 

[0031] HoWever, When Writing in the camera is performed 
by a method of recording the clock signals and data signals 
on a track as a unitary pulse train in accordance With clocks 
of a predetermined period and With the above mentioned 
Tri-bit code system, considerable limitations are placed on 
the amount of the information that may be recorded on a 
recording track associated With a frame length. Further 
limitations are imposed for taking the alloWances into 
account. The variable nature and ?uctuations in the ?lm feed 
speed may Worsen the instability of the recording signals 
inclusive of the clock signals. This in turn increases the load 
on devices used at the photo?nisher for reading out the 
recorded signals. Therefore, this problem also need to be 
solved for realiZing a magnetic recording system for the 
photographic ?lm. 

[0032] It is an object of the second Aspect of the present 
invention to provide a photographic ?lm and a recording 
method and system therefor Which is free from these incon 
veniences. 

[0033] Problem to be Solved by the Third Aspect 

[0034] There is no disclosure in the aforementioned pub 
lications as to the ?lm region along its entire length in Which 
to record the information proper to the ?lm. 

[0035] On the other hand, the ?lm transport speed used in 
general in a camera system or in a laboratory system used in 
a photo?nisher is changed not only from a camera system or 
a laboratory system to another, but With one and the same 
camera. That is, since the rotational speed of a ?lm take-up 
shaft is usually selected on each camera system to a constant 
value, the ?lm transport speed at the take-up start differs 
from that at the ?lm take-up end With a ratio of, e.g., 1:3. In 
addition, the ?lm transport speed is naturally changed With 
the degree of battery consumption during ?lm take-up. 

[0036] With the playback signal in the above described 
tri-bit code system, since the logical level of 0 or 1 is 
determined in dependence upon Which of the positive peak 
pulses Q1A and Q2A corresponding to the clock signals is 
closer to the negative peak pulse Q1B corresponding to the 
data signals, disposed therebetWeen, there is a risk of data 
misreading if the ?lm feed speed is ?uctuated by some 
reason or other betWeen a temporally preceding clock signal 
and a temporally succeeding clock signal by more than a 
predetermined amount. 

[0037] For this reason, there is a risk that the ?lm infor 
mation, such as ?lm sensitivity, be misread, in Which case 
photographing is made by a camera on the basis of the 
misread information, if the camera is of the automatic type. 




























