
PATENT SPECIFICATION  (11)   1423 615 (21) Application No. 44434/73   (22)
Filed 21 Sept 1973  (19) (31) Convention Application No. 2 251 757 (32)
Filed 21 Oct. 1972 in (33) Germany (DT) (44) Complete Specification
published 4 Feb. 1976 (51) INT. CL[err] G03B3/10 3/02 (52) Index at
acceptance G2J 41L1 41P (54) SLIDE PROJECTOR (71)  We, FRANKE & HEIDECKE
G.m.b.H.   is provided a slide projector comprising: a a German Body
Corporate, trading as  slide support positioned in the projector light
ROLLEI-WERKE FRANKE &  HEIDECKE, of  path; an objective lens fixed in a
lens carrier 196 Salzdahlumerstrasse, Braunschweig, Ger-  movable along the
light path for focusing an 5 many, do hereby declare the invention, for
image of a slide onto a screen; a device 55 which we pray that a patent may
be granted  releasably coupled to the lens carrier for to us, and the
method by which it is to be  detecting changes in a preselected slide/
performed, to be particularly described in  objective lens distance,
comprising a light and by the following statement: -        source for
directing light onto one surface 10   The present invention relates to a
slide  of a slide in said support and a differential 60 projector,
preferably of the magazine type,  photo-electric cell receiving said light
re- with automatic focusing.                 flected from said surface;
means for moving In a known magazine-type slide projector,  said lens
carrier and said device together, automatic focusing is achieved by a
measur-  in response to changes in said distance de- 15 ing device by means
of which a light ray is  tected by said device to compensate therefor: 65
directed onto the image carrier and reflected  and remotely controllable
means for discon- to two photo-electric cells (a differential  necting said
lens carrier from said device to photo-electric cell). Any displacement in
the  enable said lens carrier to be moved inde- image carrier, which may be
caused, for  pendently of said device for preselecting said 20 example, by
buckling of the slide, causes  distance.                              70
one photo-electric cell to be illuminated more    Preferably, the remotely
controllable means intensely than the other. A drive is thus  includes an
electromagnetic clutch. The elec- actuated by which the objective lens is
moved  tromagntic clutch may be connected in series in such a way that this
displacement is com-  with a motor for moving the objective lens 25
pensated and sharp focusing is obtained. A   carrier, a source of
electrical power and a 75 lens element forming part of the measuring
remotely operable switch. device moves together with the objective lens
In an advantageous arrangement, one and restores the measuring system to
equili-  component of said electromagnetic clutch is brium, so that it
ceases to operate as soon  carried on a first part of a two part support 30
as the sharp focusing has been effected,  member coupled to the lens
carrier while the  80 In these known devices the focusing must  other
component of said electromagnetic be carried out first, by displacing the
objec-  clutch is carried on a lever forming the other tive lens in
relation to the measuring device  part of said support member, which lever
is either manually or mechanically and after  pivoted to said first support
member part in 35 focusing the objective lens and the measur-  frictional
engagement with said device, and  85 ing devices must be interconnected.
The  movable out of frictional engagement with known automatic focusing
systems could be  said device upon operation of said electro- more
accurately described as systems by  magnetic clutch. In this case
preferably said means of which a preselected distance be-  lever is spring
biased into frictional engage- 40  tween the image carrier and the
objective  ment with the groove of a non-rotatable 90 lens is maintained.
These devices only com-  grooved pulley carried on said device. pensate for
a displacement of the image    To enable the objective, comprising the
carrier, but do not allow of any compensa-  lens and the lens carrier to be
removed and tion when, for instance, the image becomee  replaced, the
support member may be releas, 45 blurred as a result of a displacement of
the  ably coupled to the objective.      95 screen. In this case the
distance between    A constructional embodiment of the in- 



objective and automatic focusing device has  vention will now be described
with reference had to be altered by hand in order to obtain  to the
accompanying drawing in which the a satisfactorily defined image.
drawing shows the schematic structure of 50   According to the present
invention there  those parts of a magazine-type slide projector 100
1,423,615                                2 which are essential to the
invention.The  this purpose the wedge-shaped lever 10 is item marked 1 is
the image carrier supported  provided, on its upper side, with a sliding in
an image frame (not shown), positioned  path 24.The magazine-type slide
projector independently  of an automatic focusing car-  operates as
described below:- riage 2. The said focusing carriage 2 is    After the
image carrier 1, with the photo- 70 in the  direction in which the image
graphic slide, has moved into the projection is projected, by guide,
elements 3 and 4, and  place, the automatic focusing device   con- it is
equipped at the top with two photo-          trolled by the protoelectric
cells 5 auto- electric cells 5. The photo-electric cells 5
mtclyajssheoetieogieaPic- 10  are connected.  with an objective focusning
tueo  h   aiu osbedfntOnao  a  75 motor! 20 via a connecting line 6. The
objec-  scen  o  hw.Ti  betis achievOed as five focusing motor 20 drives an
objective 18  a euto  h  atta.tealoitcfocus- comprising an objective lens
and a lens  ing device 25 controls the driving motor 20 carrier via a slip
clutch 7, movement of the  via- the- connecting line 6. The driving motor
15objective being transmitted to the automatic  20 move  the automatic
focusing slide 2, 80 fouig slide 2.. via a sliding. suppo rt. meM-  via
teslip dlutch. 7, theobetv18th 'bet  .11 until the phto-letic cell 5 :no
slidixig suipport. member 11 wIt th -wedge-, longer. emi an   sina, i~e.
until the auto-. sh'ped lever. 10 and the no-roatble pulley matic focusing
ray.8 ~comes to .rest exactty  9Only 'v~e the  ht-lcrccls n 20. between.
the photo-elerctit cevll 5.         lo nge r em'n it any. Signal -to :the
automatic.8 Teupper'Jend of the autmtcfcsn   focustingeic  5
wiltedriv'ingmtoO slide 2 also bears. a non-ratble pulley 9  coeto a tpad h
fia  ocsn0nb integroove..of which is elasticall eged  efeed reolybmanoftepe
a lever' 10 of the sliding spp~oit- member I1' change sic   1 25, by the
aid 'of an angle spring 121. The ~cross    In,most cases, owvri is. only.
with the  90 Section of the lever 10 'is: correspondiinl   fi~
htgahcsietathe final focus-w wedge-shaped to fit the groove of the'piulley.
ing: nee.'d -be carried out.   hsoc-ny 9. The wedge-shaped lever: 10. is
rotatably  final focusing operatio  isdetd by a pro- mounted on one end. of
the slidinge support  cess in. which, via' the pole chainge switch ?Q
member 1 1, together wit teangle spring 12, 21.th  elcr-magnet 19. is.
energize, tfe- 95 and thesaid aniglespring 12 resftsby its 'ends'
wedge-shaped lever. 10-thus being lifted out against bent: side bars 13 and
14, on the  of tepley 9,in oppositio  to. the force wedge-shaped' lever 1
and 6n the sliding  o the angle spring 12. The connection be- support
member. 11 respectively             twe  h   uoaiou Ingslde 2 an  the- 35
The sliding support member 11 is guided,  obetie18 'is tus interrupted.
Bytai10 in the direction in which -the image is-proZ  of te -Sli Pclutch
7-the objective 18 ca~no1w jected, in pin-and-silot. connectionis .15, and
it  be.isplaced forwardsor backwards, 'as- the reiiently engages the
obetve1  yMeansce.ma  be, in accordance -witthde of a . traction: spdng1.
Wand .via a Stop. 17  sie   djsigdireqinuti h   poetd 40  poided on the
said Sldn  supotmember  pitr  sfiiilysa.          itobei focson the 195: 1
1. The engagement priovides the .trans-  screen.  In this pr'ocess. the
traction, spring mission. of the drive fromi the slip clutch 7,  16cing
via, teso17maintains tecn via the objective'18, to the member 1.1 and
nectio n betwee  the' sldig Support. memfber the slide' 2.  In. addition,
the. sliding suppr   11 and the"  obetiv  f.When the 'poler 45  mnember 11
iss provided, in is centre, between  change switc  21 is0penled, the..
driving I1Q, the pin-and-slot conci, OMCons '15, 'with. an  motor 20 is:
no.longer receiving any -current, eleictromagnet. 19.opposed -to. the
wedge-! and th eg-shae  jee   0drops'.away. shapeddleve~r 10and which
isene~rgized whe   from  the elect'ro-mnagne'1  and is prese 



the pole changing  switch 21 is actuated and  agisItennroaIleple  9 byo 50
Whc  tulitth.ed-saped lever 10  thrugte-fo'rc'e .ofthe; angle: spring  2  1
out of .the pull1ey 9, in o.pposition' to'D the  Which' acts on' thie side
bars .13 and 14. The forceci~ the aiig'lq -spring 12. ..         connection
between the obj~ectiv'e'. 18 and. the- The  drivinig motor 20 is
frictionally. con-  automatic focu~sing slid  2 is thu 'St.restoreQ, nected
via a, slip clutch 7 with 'the -objective  so thact the next photgahic
slide, by. the .55  and via 6Sthesidn  support mnember: 1 1 with  aid of
the image carrkier 1can be6 moved into 120. the automatic focusing solide
2.. The forwrard  teiage frame, ntsonin the drawing. and reverse movement
of the driving motor    With  thee-, next photographic  sld'h 20, is'
brought about either via .-the Pole  automatic focusing.. slide 2,
automatically. chan~lge switch 21, which can be remiotl   MOis toehrwt
Wh obetv   8ad 00controlled, or by. the au'tomnatic. focuisin   .y~h   i-
h   uoaticfocusinpg: device 125 device- 25. The. current is  uplied to -the
2-5, into the position most favourable for. the drivng mtor20 va a
.C.source" 22.   iage to -be, projeced,.. The wedge-shaped lever10 can also
be   I.f 'the focusitng of. the' first photographi liftd ou  of he
nn-ro~tabe puley    byslide is effecteA~by '~hanqd-the. press -button, hand
wih te us ofa pessbuto   3o   23 is, pressed: onto. the~ sldin  Oath, 24 of
the 130    3                                         1,423,615
3 wedge-shaped lever 10, as the result of which  nected in series with a
motor for moving the the said lever moves out of the non-rotat-  lens
carrier, a source of electrical power and able pulley 9 of the automatic
focusing slide  a remotely operable switch.          40 2. The objective 18
can now be moved by    4. A slide projector as claimed in claim 5 hand
until the projected picture is finally  2 or 3, wherein one component of
said focused. The angle spring 12 then once  electromagnetic clutch is
carried on a first again presses the wedge-shaped lever 10  part of a two
part support member coupled against the pulley 9, via the side bars 13 and
to the lens carrier while the other com- 45 14, and the press button 23
moves away from   ponent of said electromagnetic clutch is 10 the slide
path 24.                         carried on a lever forming the other part
of the support member, which lever is pivoted WHAT WE CLAIM  IS:-
to said first support member part, in fric- 1. A slide projector
comprising: a slide  tional engagement with said device, and  50 support
positioned in the projector light path;  movable out of frictional
engagement with 15  an objective lens fixed in a lens carrier mov-  said
device upon operation of said electro- able along the light path for
focusing an  magnetic clutch. image of a slide onto a screen; a device re-
5. A slide projector as claimed in claim leasably coupled to the lens
carrier for de-  4, wherein said lever is spring biased into  55 tecting
changes in  a preselected  slide/  frictional engagement with the groove of
a 20 objective lens distance, comprising a light  non-rotatable grooved
pulley carried on said source for directing light onto one surface  device.
of a slide in said support and a differential    6. A slide projector as
claimed in claim photo-electric cell receiving said light re-  4 or 5.
wherein said support member first 60 flected from said surface; means for
mov-  part is releasably coupled to the lens car- 25  ing said lens carrier
and said device together,  rier to enable the latter to be removed and in
response to changes in said distance de-  replaced. tected by said device
to compensate there-    7. A  slide projector substantially  as for; and
remotely controllable means for dis-  herein described with reference to
and as  65 connecting said lens carrier from said device  illustrated in
the accompanying drawings. 30 to enable said lens carrier to be moved in-
dependently of said device for preselecting          For the Applicants,
said distance.                                MATTHEWS, HADDAN & CO., 2. A
slide projector as claimed in claim        Chartered Patent Agents, 1,
wherein said remotely controllable means            Haddan House, 35
includes an electromagnetic clutch.                   33, Elmfield Road, 



3. A slide projector as claimed in claim        Bromley, Kent, BR1 1SU. 2,
wherein the electromagnetic clutch is con- Printed for Her Majesty's
Stationery Office by Burgess & Son (Abingdon), Ltd.-1976. Published at The
Patent Office, 25 Southampton Buildings, London, WC2A lAY, from which
copies may be obtained.    3
1,423,615                                      3 wedge-shaped lever 10, as
the result of which  nected in series with a motor for moving the the said
lever moves out of the non-rotat-  lens carrier, a source of electrical
power and able pulley 9 of the automatic focusing slide  a remotely
operable switch.          40 2. The objective 18 can now be moved by    4.
A slide projector as claimed in claim 5  hand until the projected picture
is finally  2 or 3, wherein one component of said focused.  The angle
spring 12 then once  electromagnetic clutch is carried on a first ,- again
presses the wedge-shaped lever 10  part of a two part support member
coupled against the pulley 9, via the side bars 13 and  to the lens carrier
while the other com- 45 14, and the press button 23 moves away from
ponent of said electromagnetic clutch is 10 the slide path 24.
carried on a lever forming the other part of the support member, which
lever is pivoted WHAT WE CLAIM  IS: -                    to said first
support member part, in fric- 1. A slide projector comprising: a slide
tional engagement with said device, and  50 support positioned in the
projector light path;  movable out of frictional engagement with 15  an
objective lens fixed in a lens carrier mov-  said device upon operation of
said electro- able along the light path for focusing an  magnetic clutch.
image of a slide onto a screen; a device re-    5. A slide projector as
claimed in claim leasably coupled to the lens carrier for de-  4, wherein
said lever is spring biased into  55 tecting  changes in a  preselected
slide/  frictional engagement with the groove of a 20 objective lens
distance, comprising a light  non-rotatable grooved pulley carried on said
source for directing light onto one surface  device. of a slide in said
support and a differential    6. A slide projector as claimed in claim
photo-electric cell receiving said light re-  4 or 5, wherein said support
member first 60 flected from said surface, means for mov-  part is
releasably coupled to the lens car- 25  ing said lens carrier and said
device together,  rier to enable the latter to be removed and in response
to changes in said distance de-  replaced. tected by said device to
compensate there-    7. A  slide projector substantially  as for; and
remotely controllable means for dis-  herein described with reference to
and as  65 connecting said lens carrier from said device  illustrated in
the accompanying drawings. 30 to enable said lens carrier to be moved in-
dependently of said device for preselecting          For the Applicants,
said distance.                                MATTHEWS, HADDAN & CO., 2. A
slide projector as claimed in claim        Chartered Patent Agents, 1,
wherein said remotely controllable means            Haddan House, 35
includes an electromagnetic clutch.                   33, Elmfield Road, 3.
A slide projector as claimed in claim        Bromley, Kent, BR1 1SU. 2,
wherein the electromagnetic clutch is con- Printed for Her Majesty's
Stationery Office by Burgess & Son (Abingdon), Ltd.-1976. Published at The
Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which
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