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GAF CORPORATION a    As an improvement over this type of corporation duly
organized and existing  film transport, it has been proposed to  50 under
the laws of the State of Delaware,  provide a film  transport shuttle which
United States of America, having its  main  utilizes a single drive cam to
effectuate both 5  office at 140 West 51st Street, New York, horizontal and
vertical motion of the claw, New York, United States of America, do  and
which employs means to intermittently hereby declare the invention, for
which we  intercept the film  transport shuttle to  55 pray that a patent
may be granted to us, and  prevent its engagement with the film the method
by which it is to be performed,  perforations at pre-determined frequencies
10  to be particularly described in and by the  to effectuate slow motion
projection. A film following statement:-                 transport means of
this type is shown in U.S. Film transport means have been provided  Patent
No. 3,524,573 which employs, a  60 in the past for producing slow motion
and  secondary cam which is operatively driven stop projection, as well as
normal speed  by a gear network linked to the main drive 15  projection.
These devices generally employ  cam. A pivotally mounted spring biased a
shuttle having a film engaging claw at one  lever having a cam follower
formed thereon end which is biased by means of a spring  is adapted to be
selectively moved into  65 into engagement with the perforations of
slideable engagement with the secondary the film. A  rotatable cam  engages
an  cam. An interceptor arm also attached to 20  opening formed within the
shuttle and is the lever intermittently engages a projection operable to
effectuate movement of the  formed at the back end of the film shuttle
shuttle which is parallel to the film path  during rotation of the
secondary cam to  70 (i.e. vertical movement when the projected  prevent
its engagement with the film beam is horizontal, for most known con-
perforations, and thereby accomplish slow 25  structions). A secondary
series of cams is motion projection. A second lever not adapted to
positively engage a cam follower linked to the secondary cam is manually
formed on the end of the shuttle opposite  movable into contact with the
projection on  75 from the claw to withdraw the claw from the the shuttle
to completely prevent its engage- film  perforations at a pre-determined
ment with the film perforations, and thus 30  frequency. In other words, to
effectuate  accomplish still projection. shuttle movement which is
perpendicular or   While this transport means is somewhat normal to the
film  path (thus, usually  of an improvement over earlier film trans- 80
horizontal). This type of design is charac- port devices requiring positive
engagement terized by the fact that the secondary cam  by two inter-related
cams to effectuate the 35  positively engages the cam  follower to
horizontal and vertical movements of a film withdraw  the  claw  from  the
film  shuttle in these known devices, it still suffers perforations.
from several deficiencies, since it requires 85 A device of this type is
shown in U.S. the manual actuation of two alternately Patent No. 3,481,662.
In this device the  operable control levers to effectuate either 40
secondary cam comprises a plurality of slow  motion or still projection.
This axially disposed cams, each having a differ- increases the complexity
and cost of the ent number of lobes to control the fre- projector, reduces
its reliability and renders 90 quency with which the claw engages the  it
less desirable for use by the average film  perforations, and thereby
permits  consumer. In addition, the device utilizes a 45  changes in the
film projection speed. To  single speed control cam, which is operable
effectuate such speed changes, means are  to select merely a single slow
motion speed, provided to selectively move the desired rather than a
plurality of speeds.  95 cam into contact with the cam follower.   The
present invention represents an    2
1,449,908                                       2 improvement over these
patents by pro- viding  a  projector capable  of  normal  and its
desirabilty for use by the average projection speed, at least two slow
motion  consumer increased, 



speeds and stop  action by the use of    The drive cam is connected to a
drive 5   simplified  speed  selector cams.        shaft which is
operatively linked to the drive According to the invention, there, is
motor  of the  projector. The drive shaft is provided a  film  transport
mechanism for  disposed  perpendicularly to the plane of the advancing
perforated film in a projector and  shuttle and also carries thereon the
shutter comprising a shuttle for advancing the film for the projector,to
establish synchroniz- mounted  for  both  normal and parallel  ation
between the film movement and the reciprocating  movement relative to the
film  chopping of the projection light. The drive path and  having  at
least one claw member  cam  is preferably formed with a pair of formed on
an end thereof, the transport  axially disposed cam sections.The first cam
mechanism further comprising a rotatable            section engages a pair
of cam follwer drive cam in operative engagement with the  surfaces mounted
within shuttle whereby to impart said reciprocating  at the  center  film
transport shuttle movements thereto  so that said claw   and disposed
normally to the film  path to member intermittently engages. the film
obtain  parallel motion thereof and the perforations to advance the film
through the  second cam section engages a pro 20   projector, a rotatable
selector cam for  the rear of the opening in the shuttle and     85
controlling -the film speed having  a plurality disposed  parallel to the
film path to of cam sections each corresponding to a         effectuate the
normal outward motion to different film speed and including a section
withdraw the claw from the film perfor- for still projection said selector
cam being  ations. If desired such movement can also 25   movable along its
axis of rotation  for  be accomplished by a single cam section 90
engagement of the shuttle by a selected cam  having the  required shape
The shuttle is section whereby the normal movement of  inwardly biased by
means of a spring or the the shuttle and the frequency with which the  like
into a film perforation engaging posi- claw member engages the film
perforations  tion, and  the  drive cam  overcomes such 30   is controlled
by said section, means  for from the   95 rotating the selector cam in
timed relation    film perforations.The cam surfaces to said drive cam to
establish synchroniz- drive cam are arranged in a manner such ation
therebetween, and  selector means  that the film shuttle claw is withdrawn
from operatively connected to said selector cam  the film  perforations at
the bottom of the 35   to move the selected cam  section axially  downward
stroke thereof and is re-inserted       100 into position  to  intercept
the shuttle and  into the film     thefimproaonatheopfte thereby.
establish: the- desired: fim. speed.: vertical stroke, so %as to
accompl'ish filnvpail- T he  m;:transport.. mechanism, thus  doA   thouh
tepojection gate. comprises. a film transport shuttle driven-~by
Thetseleto  cmis axilysial n 40  . a single rotatablie-camnlto effect
motions-both  roAtab    mounted on. a shaft-,  the axis of. 105 parallel
-to and -perpendicular -or normal ~to  -whichisparallel-tothe axis of rot
ation of the the ilm pat (wichmotions. may be called. driv caand is linked-
to the'drive cam by: *horizontal -. and vertical because ~in   most .'a
suitable gea  train. -The selectoca instances, the; optical axis ~of- the
projector  comprises. a plurality o-f.axially: disposed 45   will. be:
approximately-horzntalin an  paralle6l cam:sections, each -of!which has a-s
110 absolute sense, and the relevant filmh -path. different n1umber of
lobes or valleys -appro- vertical); there is a-rotatable speed select or
priate. to... the dre projection  speed, -cam- comprising. a seris of
intercepting cam sectvl  movable  along. the. axis. of the sections, each
corresponding to a -different _:shaft by the selector means into engagement
5 fimSPedicuigsitpoetowih-ih a cam follower mounted on-the end of.. 115.
are. operatively lzinked to :the main.drive  rthe shuttle o6pposite from
the claw. In this. cam, -and which are::adapted. to selectively -manner,.
the desired. cam section intercepts         * engage -a cam foliower formed
directly on  the inwad mrement of the shuttle.:to: inter~ the -transport
shuttle to intermittently stop  mitten'tly; prevent its engagement
with...the 55   the inward movement. of the shuttle,: and..f.ilm
~perforations, and the'reby - adjutte-2 thereby - control - the frequency
with .which  film ispeed to the'desired rate. It should be: the hutle
ngags prfoatios frme  innoted othat. for still projection the appro-
the::film.. By -utiliziing ~thie -.selector- cam -to: .priate cam section
issized'so as to intercept" stpthe inward movement of the shuittle at sthie
shuttle and hold the s'ame outofil - 60   the deisired: frequency, each. of
the various  engagement- throughou   t  cyclic: move-. 125 available  ilm
speed, modes. including-. still: met  ti  ut   ppareft that. with.ti
projectioni, .can. be. selected- by. mnanal  arrneetth nme    f,
-different: movement of a ~sinxgle. control: knob. In this  poeto
pesaalbe-i~mrl manner, the- structure. and operation of -the: deedn  n h
ubroifrnt cam,_ 65   fim transport mechanism is greatly simpli-  scin
rvddo h   selector cam.  130   
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3 TQ establish proper speed control it. is. of the selector cam showing the
various camr important to synchronize the rotational' sectionslthereof;: .
* movement of the drive cam and the selector    Figure 4 is a view similar
to Figure 2 with cam, so that the drive cam rotates at a speed  the
selector cam adjusted for still projection; 5   which is an even multiple
of the speed of the . Figure 5 is a partial front elevation view of: 70 .
selector cam. In this manner; the drive-cam.. the mechanism shown in
Figures 2 and '4 .N, itself can be adapted to operate the shuttle  with the
mountings removed and illustrating. at the normal projection speed -of
eighteen . the locations of the cams relative Ito each: (18).frames per
second without interception .:other; 10  *by the selector cam, and the
intercepting  . Figure 6 is a cross-sectional view taken; .75 selector cam
sections come into operation  along the lines of 6-6 of Figure 5; only
during slow motion. or still projection. .   Figure 7 is an elevation view
similar to For example, . if during normal. speed  Figure 5'with portions
of the framing. knob. projection the drive claw engages the film  broken
away; perforations once for each shuttlecycle, to    Figure 8 is an
enlarged cross-sectional  80 accomplish slow motion projection at, the,
view taken generally along the lines 8-8 of film speed six (6) frames .per
second-it is  Figure6;and necessaryto intercept. theinward movement
Figure 9 is a front elevation view showing of the film transport shuttle.
in a. manner  the addition of an idler gear between the 20   which permits
film engagement once for  drive cam and the selectorcam.:           85
every. three shuttle cycles. If the selector    Referring now to Figure :1,
a motion cam speed is set at one-ninth the drive cam  .picture projector is
indicated generally at speed, the required cam sedtion for a film  10,
consisting of a mounting plate 11 oon speed of 6 FPS can be formed as a
circular  which is mounted 'a spindle 12 supporting a 25   disc having
three equally spaced valleys or  take-up reel- shown fragmentarily .at 13.
o90 cut-out sections formed therein. Each time  A second' spindle: 14 is
journaled at' the the cam follower mounted on the, shuttle  forward part of
the plate 11 and mounts a engages a valley, it is permitted to engage
supply: reel 15 of conventional design- the film perforation, and thus.
advance the  The path - of the film  is shown by the 30 ' film. Similarly,
if the selected cam section  phantom lines 16, and in the direction of. 95
has but one valley formed therein,.the speed  forward movement extends
around a hub will be reduced to on'e-ninth of the normal  20a, a tensioning
guide or snubber 20, speed or 2 FPS. Other speeds can be pro' through a
film gate 18, past tension means vided .by altering the number of .valleys
19 and finally through a take-up adjustment 35   formed in the selector cam
or. by adjusting  17. A  film  transport mechanism  21 in 100 the speed
ratio between the drive cam and  accordance with the invention is mounted-
the selector .cam. As mentioned herein-  on the projector for advancing the
film 16 before,theselector camis mountedforaxial  through'film gate 18 at a
selected rate of movement along a shaft perpendicular to.. speed for
projection on a screen (not shown) 40  the plane of the. film transport
shuttle to  through a lens assembly 25 of conventional 105 permit
selectionof the desired cam section  construction.' corresponding to> the
selected speed. The    The transport assembly comprises a. selector means
is in the form of a man uly  shuttle 22 having a pair of claw members 26
operable knob. having an arm  associated' disposed at one end thereof for
'inter- 45  'therewith for engagement with the selector - mittently
engaging the perforations of the 110 cam. Rotation of .the knob:
effectuates  film 16, to pull the film through gate '18, and movement of
the selector cam  into the  :a motor driven drive cam 23 to reciprocally -
desired position.         .           ...move the shuttle along horizontal
and Also associated with the selector cam. is  vertical paths. A biasing
spring 27 urges the 50   an eccentric mounted framing means which  claw
members 26 into engagement with the 115 permits a shifting of the path
travelled by  perforations of film 16. A selector cam 24 the film-engaging
claw of the transport  for controlling the film speed' having a shuttle to
permit proper centering of the: plurality of cam sections 31, 32, 33 and 34
film frames upon ::the projection screen. corresponding, respectively, to
still projec- 55     An embodiment of the invention will now:: tion, two
speeds of slow motion projection  120 be described more fully: with
reference to  and normal speed projection is rotatably the accompanying
drawings, in which:-  and slidably mounted on fixed shaft 50" _ Figure 1 is
a side elevation. view of a adjacent one end of the shuttle. Each of the
projector incorporating the film. transport  cam  sections is adapted to
selectively 60  mechanism of the invention;            ' intercept the
shuttle during its horizontal 125. Figure 2 is a cross-sectional view taken
' inward movement by engaging a cam 



generally along the lines. 2-2, of Figure 1. follower pin 29 mounted on the
end of with the speed selector knob in the normal  shuttle 22 opposite'from
claw member 26, i drive position;: ,                      thereby
controlling the frequency with 65 .   Figure 3 is an exploded perspective
view: which claw member 26 enters the film gate  130    4              .
1,449,908                                    4 18 and,. hence, the speed
of. film past the  for engagement with gear 30 of the selector projection
lens. The shape of'each iof the  cam 24. In some instances, in order to
- cam sections: comprising selector cam 24 is  establish the proper speed
ratio between the shown in Figure 3 and will be described  drive cam.23 and
the selector cam 24, it is 5  hereinafter -
useful to interpose this or a similar type of  70 The construction of the
drive cam 23 and  idler gear. The idler gear. serves no other. its
engagement with -the film  transport  purpose than to-properly establish
the speed- shuttle 22 tan be seen in Figures 2, 4% 5 and  ratios between
the two 'cams and is usefuli 6. The drive cam is. fixedly: mounted on the
..when space limitations in the particular  10  end of- a rotatable.-
shaft.80, which' is, projector in which: the film  transport  75
operatively connected to the drive motorof  mechanism -of the invention is
employed the: projector for rotational movement  prohibit the use of a
sufficiently large drive therewith.  A   conventional  blade-type  gear
attached to selector cam 24. shutter (not shown) is also mounted on shaft:
The several cam sections which compise 15  80,;to establish synchronization
between the  selector cam 2.4 are shown in Figure 3. The  80 shutter
operation and the advancement of  first cam section f31. is disposed
adjacent the: film through the projection gate. The, gear 30 and has' a
cicular cam surface of drive cam' 23 comprises a first cam section
sufficiently larger diameter to completely 51 which cyclically engages
horizontally  prenttheinward horizontal movement of 20  extending cam
follower surfaces 52 and 53  the film  shuttle 22 -upon its selective  85
which partially define an opening 54 formed  engagement with cam follower
29 mounted       4 in the center of shuttle 22, to effectuate  on shuttle
22, and is hence used for still oscillating vertical movement of the claw
'projection. The engagem-ent of cam section member,. and a second cam
section 56 of  31 by cam follower 29 is' shown in Figure 4.; 25  smaller
dimensions which is adapted to en-  It shoutd  be  noted 'that during
still  90 gage. a vertically disposed cam  follower ' projection drive-cam
23 andselectorcam24 projection 57 outwardly extending from one  continue
to' rotate at their normal speeds 'so end of opening 54. Cam follower 57 is
held  as to oscillate the drive claw 26 in a -vertical -- in sliding
engagement with cam section 56. direction, but-that the engagement'of
drive' 30   by means of the. biasing spring ,27. The  claw26with the film
in gate 8 is prevented  95 carming surfaces of drive cam sections 51  by
the' continuous interception of cam and:56 are such that their rotational
sliding  follower 29 by cam section 31.; engagement with the cam follower
surfaces .  Cam section 32 is utilized for slow motion - formed within the
central opening of shuttle' projection ' at 'one-ninth - the' normal 35 .
22 oscillates the shuttle in both horizontal  projection speed, and has a
generally 100 and vertical directions, a: manner which  circular cam
surface 32a with -a single  - causes the drive claw member 26to follow a
cut-out or valley 'portion: 32b- formed generally rectangular path as shown
by the  therein. The diameter of can surface 32a is: arrows in Figure 5.
Such movement of claw. substantially thesame as that of cam section 40 -
member -26  represents  normal - speed. 31, and thus serves to intercept
the inward  105 operation. of the projector, whereby the  movement of
shuttle -22 when- cam section' claw member 26 engages the perforations of
32 is:moved into selective engagement with film :16 ,in gate .18 -once
during each  cam- follower 29. -However, valley portion revolution of the
drive cam. '           32b is- of sufficient depth, so that upon the:. 45
Drive cam  23 also has. an  integrally  engagement of cam: follower 29
therewith, 110 -formed-gear 35 co-axial 'therewith,' which  biasing spring
27 urges drive claw 26 into' operatively engages a second gear 30.
engagement with the film  'perforations. formed as an integral part. of the
selector  As noted hereinabove, in the- 'preferred cam 24. Gears 30 and 35
are sized such that  embodiment the selector cam 24 rotates at a 50
selector cam 24 is rotatably driven at a  speed which:is one-ninth the
speed of the  115 rotational speed which is a, fraction. of the  drive cam
-23. Accordingly, cam' section 32 rotational speed.of the main drive' cam
23 to  will permit the drive claw 26 to engage the maintain  a
predetermined . speed -ratio  film -perforations once for every nine
between the two cams, since such ratio is a  revolutions of the drive. cam
23, and thus 55: critical factor:in the design of the selector  effectuate
an eight-ninths reduction  in  120: cam sections. In the preferred
embodiment,  projection speed. The engagement of cam 



gear 30 rotates at a speed whichis one-ninth  follower 29and slow motion
cam section 32 the-rotational'speed of gear 35.                   a.. is
not specifically shown.: In Figure-9 an alternate means for driving    Cam
section 33is also utilized for slow 60  the selector cam ,,24 is shown. IT
this  motion projection, but'in this case the- camn '125 embodiment .a:
ste, p: -idler Cgear 0 rotatably  section is operative to reduce the film.
speed mounted-on a fixed shaft 73 isprrovided. The  to one-third of
the-normal projection speed.: gear has a first gear section 71 for en age-.
Section 33' has a generally circular cam ment with gear 35 of the drive cam
23, and a  surface 33a' having a diameter which is: 65' second gearsection.
72 'of smaller diameter  substantially the same as still projectioi 130
5   .1,449,908
5 cam 31, and has-three equally spaced valleys  shaped..camming surface 48
having three 33b, 33c and 33d formed therein. When cam  positioning steps
48a, 48b and 48c formed section, 33  is  moved  into:' selective  therein.
The end of knob 46 is formed with a engagement with cam follower 29 it can
be  correspondingly helically shaped camming 5  seen that* the claw member
26 will be  surface  49,  which  slidably  engages  70 -  permitted to
engage the film perforations  camming surface 48 upon rotation of knob
-rthree times for each revolution of selector  46, and terminates at a
point 49a adapted to. cam 24 or each nine revolutions. of drive
selectively engage steps 48a, 48b and 48c of cam 23, thus reducing the
film.speed to  caxiiining surface 48. It can be. seen that. 10  one-third
of the normal projection speed. spring 45 urges camming surface 48 of post
75 During the remaining two-thirds of the time  41  into  operative .
engagement  with cam surface 33a intercepts cam follqwe 29  corresponding
camming surface 49 of knob to prevent the inward movement of shuttle  46.
In addition, it should be noted that 22. The engagement of cam follower 29
and  spring 45 applies sufficient force to post 41, 15  selector cam
section 33 is shown in Fgure 6. so that arm 42 axially moves selector cam
24  80 It is important to note that the position of. along shaft 50. into
engagement with cam. the valleys formed in the, slow-motion cam  follower
29 of the shuttle. However, the sections must be synchronized, with, the
engagement of cam.surface 48 of post 41 surface contour of the horizontal
drive cam  and cam surface 49 of knob 46 limits the 20  section 56 to
insure that the shuttle will be  outward 'movement of post 41 and thus  85
biased into film engagement when the valleys  positions the desired
selector cam section in the selector cam are 'in radial alignment  for
engagement withf cam follower 29. The with cam follower 29.           .
shape of the corresponding cam surfaces 48. Cam sectioni34 is selectively
movable into  and 49 is such that rotational movement of 25  engagement
with cam follower 29 to permit surface 49 with respect to surface 48  90
normal speed advancement of 'the film  permits axial movement of post 41
either through film gate 18. Section 34 is a circular  towards or away from
mounting plate 11. cam having a diameter which is sufficiently  In the
outward direction spring 45 is small so as not to prevent the inward
operative to axially move post 41 while in. 30  movement of shuttle 22, and
thereby  the inward direction knob 46 directly moves  95, permits its
operation solely by drive 'cam 23, post 41.along stud 43. which as
mentioned above reciprocates the    The steps -48a, 48b and 48c formed on
shuttle'. at a rate corresponding to. the  camming surface 48 . correspond
to the normal projection  speed. It will be  various selectable speeds,
i.e. 48a 'for slow 35  appreciated by those skilled in the art that motion
projection at the rate of 2 frames per 100. cam section 34 can be
eliminated, and that second; 48b for slow motion projection at for normal
speed operationcam follower 29  the rate of 6. frames per second; and 48c
for can be moved completely out of engage-.. normal speed projection. In
each of these... ment with any: of the cams icomprising  positions the
appropriate step is engaged by 40  selector cam 24. Furthermore, additional
or  point 49a of knob 46 to lock the selector' 105 different speeds can be
provided'simply by  cam: in the desired position. For still the use of
further cam  sections having  projection in which cam surface 31 engages
different? numbers of valleys, and/or by  cam follower 29, the surfaces of
the two altering the speed ratio between the drive  camming sections 48 and
49 are in matching 45  cam and the selector cam. Figure 2 shows  alignment
as shown in Figure 4. When the. 110. the cam position for normal speed. '
selector knob .46 is rotated from the still Film speed selection is
accomplished by'. projection position shown in Figure 4 to the means of
manually operable selector 40., normal speed projection position shown in
The selector .40 comprises;a cylindrical post Figure 6, arm 42 temporarily
disengages the .50  41 having an arm 42 integral therewith in  surface of
gear 30. At that point the 115 engagement with the underside of gear 30,
rotational force of the selector cam  24 



as seen in Figures 2, 4 'and 6. Post 41 is against cam follower 29 causes
the selector hollow and is mounted for sliding engage- cam 24 to. be moved
axially along shaft 50 ment on a stud 43 which is rotatably  toward
mounting plate 11. Each of the cam 55 - disposed in an opening formed in
mounting  sections 31, 32 and 33 is formed with a slight .120 plate 11. An
enlarged internal chamber 44  draft angle on its outer surface so that the
formed within the post 41 'receives a helical engagement of these surfaces
with the cam compression spring 45, which biases the. follower 29 creates
an inward biasing. force post away..from plate 11 and the integral to
return the selector cam to a position of 60  lever arm 42 into contact'
with gear. 301 of normal .speed  projection.. Accordingly, 125 selector cam
24. A. manually operableknob  normal speed,' slow  motion. :and  still 46
is mounted on the end of stud 43, ,nd is projection, are selected simply by
rotating fixedly 'secured thereto by means of pin 47, knob 46 to the
desired position. thus sering to hold post 41 in place. The    Referring
now to' Figures 6 through 8, the 65  end of post 41 is formed with the
helically  framing arrangement will be specifically 130    6 es %eTe rm
1t44908  described. The raming assemblyis sown-in  prior art typR,
peinitinth   d'adtino cross-section in Figu're 6- and~ includes- &a  this'.
feature   orelatively; ihex'p~n:sWe     MC fraingkno 60suppotn    i   1
hc    projector dsgs-fhu       usata nay~b'epress-~fiitted int~othe
rearward part of  increase in overl cbsts ad 'making tis 5 the knobb and is
eccenitrial  mutdon: feature avialeodnxeni~e modes I
70 the. 'iaft. 50 f or. rotktion thereabbout> I.n'    Upon cbon-sidetationr
o!-the' :foregoingAit- Figure .8. it' can be`skeien thait:a~ camming~  will
become obvious totose skiledii. te* su~rface 62ofth- "dm61 ispsiine'd   aft
that, vroisodificaiisia  be.:miade" within a slide block 63',Awich'is
received! in   without. ' e tngfo      he   neto 10   a generally
rec6ta~ngul'a-r op-e;n'i:nkg 64 formed!. embodied`.hetein, 'and"' as:
de-6ned in -the   7S5 in the rearward part of the shuttle .22.- A pair'
aftlinde'd 4laiims. Forixiniiipe' thie thitle ofa ila guides 65 and* &
isoedo    chn    b. oit . 0 detsacu  h   rve~ opposite s ides, of thie bl
oc k 63 to -maintain' cam 41d't he 'ilm  fed  oiznalythrough shuttle 22.
properly - locted onth`c         the;  4im 1 gate. In suc      aei   ilb 15
surfcb621. As  is el know  in projectods of  undertoWhtrfrecs-md    o 8
tis. type-, faming is easily  ccomplse'y hrzniltd   etlmvneto  h
merely:changring 'the- lo-cat'-ion of  the' tpath  shlittle ared
mnerelyreaietmsefrng to travelt'ed by the  la  m 'mbr 26 either'up. th e
positionrftestewt teset to. owotn, so". thatthe'f frmsaeprpty tilm  ~h 20
poslitioned relative -to th  gae  apetues      WIJAT'WE'C- LAIM'IS:`8 This:
manner of franigis the siazin6 Jin t~h   1.A  fl  ttrantsM,' m7,echanism
for" present desgn  Hw, ever,, fr'am'in fis inmire  adnancihg pefrtdfln
.iproje'cfor'and complicated where, one or m'ore interceptor.
compriigasutefV daiigtefl cams'are, provided On-a sigl shaft. As:i
out&fr  ohqya   a"prle 25   eviden't, the~ iprdbleinobf providing'a
utbercrai~mymn  eai~t  h   im *      framing* ~~~~~~~- aragement- "eomes
moept  nd  aigatlatne ca  flm'e difficblt' iff the 'overall, -s:imp'licity
and' the  for~med ona   en   i'r'f, the'; trbnspofl associated
'ieOliability of the prjetori to   ehanisiifiie  ccnrsintg '  oaa * x. :'
30  In~~ the present desgign the firin  nb 60sId 'hut~   webyto. impar sad
9 shown- fragmnittarily in.-Fiue myb    recjpr6c~ting hov~emenshreds   hath
rotated casnthe'tam 61 tortt  h   ansaid :clAw  memi ber Inte     'A
,olgAEM sdrfiace 62 'within thet'ldck 6: Bresiof h,          perforii
ation  toadvance. the thte ecentric ''mountfiing of th   a  6,tIs  hoh
jheprojebtt aor,.       ab    slco 35.   n mo~et 'ase    verttica siftn
oftecam: for. contrdlling the hut speedthving a10 rearward part of shuttle
-22,-tu pioikte    lrlt 'of cax setoi  adiirsond shiatt`e about: drive- cam
3.Tisi7tr   ing t-a" difkeient f~im sjied 'and including. a causes the claw
metnebe26fliath  opoie  Secir frsilrOetkiiidslcoca end -of :the sh-httle
22; tomoe  pwr  or -beimvble aln  i~axis ofrotatonfo 40" d&ninward: to a
slight degte  toisr  h    nainen ofth  shuttle6'6 aselscied c6am    05
proper faming of- the fiAt p'si  thouh   scto  werb  the:iibinxia1:
movement of thcegage. I is -to :be' apiprecae  that. the  the 'htl  n
bfeunywth     wihich speed selectioni -may' be&promd  ihu   clawme i
ieiereng'ges -the flfm perfpa tions affecting thes framing-ajsmn, jaiuhis
conttolld'byai'ecinmasfo 45 .as the selectbr caiii24 is axiallymval   rot
at-ing: the  eeco caUi hnarltio               10 aloing an :axisdisposeddat
right anigles't  h  to  addriv'e '6 am  'to 'esiablisih sycho' plane of
mo-vement of the clawmm        2   nizticil' ebtve'td          tlcir    en 



otho'                                                      e  tW66axaand
the shuittle 22.1In addition, .the positio   opeatiel  iinetd-to 'sadid
'sletor cam- oftecam. follower: 29- is. not affce   yt&to 'ijiv  th6,
'slcted camisctoaxly 50 axial shifting -of selector Ci24annt'o, oSitio'n t
intercetO th  suttle and  115 therefore, dnce jmpryframedtefl   thereby
~establis-h the des&ired film sed.- will. remfain framfed whoen: slcinimae
2Aflntrsprt 'm hain i' from one ofthe speed control ca   ufcsacdnc  wt  li
further character- tothe othier. Accid~enital sh-iftig of the' ized &by,
thedrbcn  being ,p~erafively1'' 5 framing knob cn beaviddyproviding a
on~td6adiemtfithe pr~oJetoixi  120 spnng 'detent ',wtich cooperates  with
-teeth    3.''fl    rnpot'ehnsiin 68 formeid on
the'ouiter'crufrnefteacr~&wt  li  ' frh' hrce- framing knob 60, such
epdntbigwilized intht t1hedivecam, 6oinpiseapir know  in th at  '     '
of'axill  dl- sposed cam  sections' having. 60      Frointhe foregoing'
des~cription it can;%be  diffent cm. surfcd  'the  'frt of said12 appteiatd
ha th  sletio  cf  sutalesectlons-'leingladapitedioniar reciprocat.2
mechanism  wch roies for -noirmid  the second -ofsisfr'bngaatdo speed, sdlo
ilotion -and stop action. view~ing  inipart. reciproca~ting' nbrmal..
movement o 65~s  is extremely 'simple: when. conltraisted with  said
shuittle, strokeCs o  tha~'tie  .130    6
1,449,908                                  6 described. The framing
assembly is shown in  prior art types, permitting the addition of -
cross-section in Figure 6 and includes a  this  feature  to  relatively
inexpensive framing knob 60 supporting a cam 61, which  projector designs
without a substantial may be press-fitted into the rearward part of
increase in overall costs, and making this ' 5  the knob and is
eccentrically mounted on  feature available on inexpensive models.'' 70 the
shaft 50 for rotation thereabout. In    Upon consideration of the
foregoing, it t- Figure 8 it can be seen that a camming  will become
obvious to those skilled in the surface 62 on the cam  61 is positioned
art that various modifications may be made within a slide block 63, which
is received in  without departing  from  the  invention 10  a generally
rectangular opening 64 formed  embodied herein and as defined in the  75 in
the rearward part of the shuttle 22. A pair  appended claims. For example,
the' shuttle of annular guides 65 and 66 are disposed on  can be rotated 90
degrees about the drive opposite sides of the block 63 to maintain  cam and
the film fed horizontally through shuttle 22 properly located on the cam
the film gate. In' such a case it will be 15  surface 62. As is well known
in projectors of  understood  that references  made' to  80 this type,
framing is easily accomplished by  horizontal and vertical movement of the
merely changing the location of the path  shuttle are merely relative terms
referring to travelled by the claw member 26 either up  the position of the
shuttle with respect to or down, so that the frames are properly  the film
path. 20   positioned relative to the gate apertures.    WHAT WE CLAIM IS:-
85 This manner of framing is the same in the    1. A  film  transport
mechanism  for present design. However, framing is more 'advancing
perforated film in a projector and complicated where one or more
interceptor  comprising a shuttle for advancing the film cams are provided
on a single shaft. As is  mounted for both normal and parallel 25
evident, the problem of providing a suitable  reciprocating movement
relative to the film   90 framing  arrangement  becomes  more  path and
having at least one claw member difficult if the overall simplicity and the
formed on an end thereof, the transport associated reliability of the
projector is to  mechanism further comprising a rotatable be retained.
drive cam in operative engagement with 30    In the present design the
framing knob 60  said  shuttle . whereby  to  impart said  .95- shown
fragmentarily in Figure   may be  reciprocatingmovementstheretosothatthe
rotated causing the cam 61 to rotate the cam  said claw member
intermittently engages surface 62 within the block 63. By reason of  the
film perforations to advance the film' the eccentric mounting of the cam
61, this  through the projector, a rotatable selector 35   movement causes
a vertical shifting of the  cam for controlling the film speed having a
100 rearward part of shuttle 22, thus pivoting the  plurality of cam
sections each correspond- shuttle about drive cam 23. This in turn  ing to
a different film speed and including a causes the claw member 26 on the
opposite  section for still projection, said selector cam end of the
shuttle 22 to move upward or  being movable along its axis of rotation for
40   downward to a slight degree to insure the  engagment of the shuttle by
a selected cam  105 proper framing of the film passing through  section
whereby the normal movement of the gage. It is to be appreciated that the
the shuttle and the frequency with which the speed selection may be
performed without  claw member engages the film perforations 



affecting the framing adjustment, inasmuch  is controlled by said section,
means for 45   as the selector cam 24 is axially movable  rotating the
selector cam in timed relation  110 along an axis disposed at right angles
to the  to said drive cam to establish synchro- plane of movement of the
claw member 26  nization therebetween and selector means and the shuttle
22. In addition, the position  operatively connected to said selector cam
of the cam follower 29 is not affected by.the  to move the selected cam
section axially 50   axial shifting of selector cam  24, and, into position
to intercept the shuttle anld  115 therefore, once properly framed, the
film  thereby establish the desired film speed. will remain framed when
selection is made    2. A  film  transport mechanism  in from one of the
speed control cam surfaces  accordance with claim 1, further character- to
the other. Accidental shifting of the  ized by the drive cam being
operatively 55   framing knob can be avoided by providing a  connected to a
drive motor in the projector.  120 spring detent which cooperates with
teeth   3. A  film  transport mechanism  in 68 formed on the outer
circumference of the  accordance with claim 1, further character- framing
knob 60, such expedient being well ized in that the drive cam comprises a
pair known in the art.                      of axially disposed cam
sections having 60     From the foregoing description it can be  different
cam surfaces, the first of said  125 appreciated that the selection of a
suitable  sections being adapted to impart reciprocat- film  speed is
easily accomplished. The  ing parallel movement to said shuttle and
mechanism  which provides for normal  the second of said sections being
adapted to speed, slow motion and stop action viewing impart reciprocating
normal movement to b5   is extremely simple when contrasted with  said
shuttle, strokes of the respective  130    *C   L  M   S * 1,449,908
7 movements being arranged in alteration so  cam surface. and are arranged
side-by-side that the said claw member travels in a  on a common axis of
rotation, a cam generally rectangular path.              follower being
mounted on the shuttle for  30 4. A  film  transport mechanism  in
engagement with the selected cam section. 5  accordance with claim 3,
characterized in    8.A  film  transport mechanism  in that the shuttle has
a pair of spaced-apart  accordance with any one of the preceding cam
followers disposed normally to the film  claims, further characterized in
that the path for engagement with said first drive  selector means
comprises a  manually  35 cam section and a cam follower formed  rotatable
knob having distinct positions for 10  thereon for engagement with said
second  each available projection speed, and an arm drive cam section and
disposed parallel to  linked to said knob for engaging the selector - the
film path.                          cam to axially move the same upon
rotation 5. A  film  transport mechanism  in  of said knob so that the
appropriate cam  40 accordance with any one of the preceding  section is
engaged by the shuttle. 1 5   claims, further characterized in that it   9.
A  film  transport mechanism  for comprises biasing means to urge the
shuttle  advancing perforated motion picture film toward the film.
through a projection gate of a motion 6.. A  film  transport mechanism  in
picture projector, constructed and arranged  45 accordance with any one of
the preceding  to operate substantially as herein described 20   claims,
further characterized in that the  with reference to and as illustrated in
the selector cam is axially slidable on a shaft,  accompanying drawings.
the axis of which is parallel to the axis of rotation of the drive cam.
MEWBURN, ELLIS & CO., 7. A  film  transport mechanism  in
Chartered Patent Agents, e  25   accordance with any one of the preceding
70/72, Chancery Lane, claims, further characterized in that the
London, WC2A lAD. selector cam sections each have a different      Agents
for the Applicants. Printed for Her Majesty's Stationery Office by the
Courler Press, Leamington Spa, 1978. Published by the Patent Office, 25
Southampton Buildings, London, WC2A lAY, from which copies may be obtained.


