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We, EASTMAN KODAK COMPANY. a  of the bellows has one pleat and folds flat
Company organized under the Laws of the  between the cover door and the
film plane. Slate  of New  Jersey, United  States of  The second bellows
part connects the main America of 343 State Street, Rochester,  part of the
bellows to the lens housing to 5 New   York  14650,  United  States  of
enable the lens housing to be folded into 50 America do hereby declarC the
invention  the same plane as the cover door when the for which we Pray
that a patent may he  cover door is closed. In this arrangement. granted to
us and the method by which it  when the cover door is open and the lens is
to be performed to be particularly de-  housing is in a picture taking
position. the 10 scribed   in   and   by   the   following  second bellows
part is collapsed.            55 statement:
Although the single pleated bellows take The  present  invention  relates
to  a  Lip a minimum of space when folder, they camera bellows and a
photographic camera  are very unstable and the lateral portions
incorporating such a bellows.               which pivot inwards are
subjected to con- Cameras having large film  formats nor-  siderable strain
in the regions where the 60 mally require a taking lens halving a cor-
pleat edges join, with the result that thc -rTesPodlingly long focal
lengtd. It is con-  bellows are subject lo failure in these areas. venient
if such  cameras can  be folded        Bellows having several or many
accord- whiie not in UISc so as to occupy a mini-  ion-like pleats arc more
stable and (end ito 20 mum1  ol sto;niw  Space. 11. has long been  be more
durable buca use I k1v are, sub ,5 known that bellows coupling the camIera
jected to less strain when folded. H-lowever, body and a JeLns assembly of
such folding  because of their construction they can be cameras provide  a
practioal mcans for  folded no thiiner than the combined thick:- achieving
a light-tight enclosure between  ness of all thCe picats. A  ca.mera  if
Ih.- 2  the lens and the camera body.                type having a
multi-plcated .ac'ordion-liile 7i In one known type of folding camera,
bellows  is  shown  in  U.S.  t'nlent No. the lens is supported at one. end
of a (over  2,906,182. In this camera, (lte front covrl door thIat is
hinged to the camera housing  door has bccn holloWed ouLt tl I-CCCiV  l'IC
at its opposite end. A  collapsible folding  folded hellows with a
consequent increase i.   bellows allows the lens to be extended by  in the
overall thickness of the camera. 'lo 75 opening the door to an oblique
angle rela-  minimin.e  the  overall  thickne:;s  ol  the tive to t!--
camiera housing. In keaping the  camera. it in known to employ a U-shapeI
over-all dimensions of the folded camera to  accorditon-pleated  bellows
that is stored. a  minimum. .  major consideration  has  when th,   camera
is closed, around  three .5 been the tliicknecs and location within (he
sides of a film  pack. Such a camela i. Xi. camera of the foldcd bellows.
shown in U.S. Patent No. 3.677.!660. Since One approach has been to locate
the fol-  the U-shaped bellows surrounds the filni ded bellows bctweent the
filim plane and thie  pack on three sides, the overall thickness cover
dhoor when. the cover door is closed.  of the canmera is minimized. btll
thle width 40 To  keep  the  overall thickness  of the. and lcngth of the
camera are increased 1), 85 camera to a minimum, it. is known to  an amount
sufficient to accomniottiate thle proviik thle bellows' with just a single
pleat.  foldecd bellows aroLn(l thle fillm pacck. This arrangement is shown
in U.S. Patent    1ellows of the kind which hLave multipl.: No. 2.880,658.
U.S. Patent No. 1.851.095  lxleats for minimum  strain and( which fold 45
shows a two-part bellows. The mtin part  flat between the canmera cover and
the film  9o1    2.                                         1 467 775 <
plane are known for usc with a. folding  when the cover door is in its
closed posi- 



camera of the type in which the optical  lion, lving substantially flat
against the lens path is deflected 'to the negative material  support
portion. by a mirror. An exampie of this type of    In the, accompanying
drawings: 5 ' bellows  is  shown  in  U.S.:Patcnt No.    rig. 1 is a
perspeclive, view of a bellows 70 3.678.831  However, the deflection of
tIle  constructed  accordli"' to  tile present in. optical path rcsults in
a smaller pivot angle  voition. tlhe bellows being in an open con- bclwccn
the camera housing ainl thc cover  dition; dloomr andl conscequenitly a
smaller bellows.    Fig. 2 shows  hile bellows of Fig. .1 inl a 10 'r and
thc smallcr bellows can1 he folded  partially closed coiiditioii
75 relatively flat in a minimum of space. Such    .lig. 3 is I side view or
it folding camierai a bellows as described above is not, how-. having I
bellows according to the present ever, suitablc for folding camrcas which
(lo  invention, tihe camera being shown  in  an not have optical path
deflection. since in  open condition; 15 that case a larger pivot angle
between tile    Fig. 4 is a view similar to Fig. 3. but 80 camera body and
the cover is necessary.  showing the camera in a closed condition; The
number of pleats must be increased to.   Fig. 5 shows.the bellows of Fig. 2
with a produce a low-strain bellows in a camera  means for venting the
bellows to the out- without optical path deflection. Such a bel-  side air;
and 20 lows' would be thicker when folded, thus    Fig. 6 is a view
similar lo Fig. 5. but 85 increaising  the  overall-thickniess  of  the
showing an  alternative means of venting camera.
tihe bellows. In accordance willi tile liresclnt invention  Reference is
now madle:  to Fig. 3 whiercii tlieC  is provided a calmneCa  bellows coIn-
I box-like caniclr  h(lSing 4 is depicted 25 prIsing a first portion which,
in t llC Cx-  having a. cover door with  I main cover 90 tended  position.
forms  a  substantially  portion 6 coupled to  lihe front Wall 9 of
wcdge-shaped enclosure open at both ends  the housing by means of a hinge
7. A thereof and movable to a collapsed posi-  camera Icns 3 and a shutter
(not shown'l Lion  about an  edge of the  larger end  are carried by a lens
support portion 6a of 30 thereof, and a second portion which, in the  the
cover door. The cover door can be 95 extended position, forms a
substantially py-  moved about its hinge between an open rimidal enclosure.
the base of which is  position as shown in Fig. 3 to a closed open and
conlected to the smaller end of  position as shown in Fig: 4. When  tlhe
the first portion and one of the walls of  cover door is closed, it is
substantially   - 35 which has an opening for the passage (f1l fWuli
with..the front. witIl 9 of tlhe camrca 100 light through the bellows lo
the large end  houasing. The relatively small size of 11w thereof tihe
second portion being movable  closed camera makes it convenient to canmv to
a collapsed position about an axis re-  and store. mote from said edge.
From  Fig. 3 it can  be seen that  h 40   According to the present
inVentioln there  cover door 6 is coupled  to the camnera 105 is also
providedl a. photographic camera  housing by meanS Of a light-tight bellows
1 comprising a box-like housing having aa  which will be described in
greater detail outward facing wall portion. a cover door  below. The
bellows is secured to the cover having  a main  cover- portion  which  is
door by means of a rigid  holding sheer 45 coupled at one end to a lens
support and  having a first portion. 2 corresponding to 110 has its other
end pivotally connected to the  the main cover portion of the cover door
hoUsing for movement of the cover door  and a second portion 2a
corresponding to fromil an open position in which the main  the lens
support portion of the cover door. covcr portion projects ouiwardly from
the  Tihe bellows is attachcd to the rigid hol- 50 housing to a closed
position in which the  dling sheet by means of adhesion or heaL 11}5 main
cover portion lics substantially paral-  scaling. The bellows. is secured
to  thc ]el with the wall portion and a camera bel-  camera housing 4 by
means of a frame 5 low comprising a first portion coupled to' which is
likewise connected to the bellowc the housing and the main cover portion,
by adhesion or heat sealing. If desired, the 55 the first portion forming
with the main  rigid holding sheet may comprise the bot-  20- cover
portion, when the cover .door is in its  tom  wall of the bellows, the side
walls of opeln positio'l a sublil)titially wedgC-shaped  the bellows, being
secured thereto. enclosure and. when. tlie cover door is in    The bellows
construction itself will llow its closed positionl lying substantially
flatL  he described  in greater delail wilt rMfe- 60 against the main
cover porfion, and  a  ence to Fig. 1. The collapsible bellows I is 125
second portion colopted to thie first portion  formcd of two parts. When
opCn, the first and the lens supportl the second  portion  part of the
bellows describes a generally forming  witli the lens . support portion.
wedec-shaped enclosure with. the first por- when the cover door. is in its
open position.  tion of the holding sheet 2 as one side of 65. a
substantially  pyramidal enclosure and,  (he wedge. The points A-B-C-D-E-A
de- 130 
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3 note ;I boundarv of one side or the first  jected to higlI tensile strcss
in eilher thet part. of the bellows. This first bellows part  open 01
clOeSC(l cundifiol. has tilhCe  plICatCd  U:-shaped  sCgileInts dc-
Retirning now to Fig. 2, air entcring the noted by tle points A-B-C. A-C-I)
and A-  bellows when  1he camera  is opened  and 5 D-LE which are pivoted
about thle poimnt A   exiiii m    Ifrom the belloiws when thle camera 70 il
lin e manner of a fal for folding. ThC  is closed is conducteI through an
opCning dotted lines represCniit inward folding pleat  8 in the holding
shect 2. To  keep dust edges and thie solid lines reprcscnt outward  from
enctring thc interior of the bellows, folding pleat edCs.
the opening can be provided with a cover- 10   The second part la of the
bellows. when  ing of Suitalbly porous opaque material that 75 open,
describes a generally pyramidal cn-  will trapr dust and allow  air to
enter and closure with tile second portion 2a of the  exit. Such an
arrangement is shown in Fig. holoding shllet forming. one face of the py-
5. wherein a  ldisc of porous material 19 is ramid. Thle points D-E:-F-D
denote a sidc  inserteCL and lheld in a recess 2c formed in 15 facc of the
pyramid. Trhis second part of  the holiding sheet. A  hole 2/1 in recess 2c
80 the bellows his ple'ats with folds occurring   allows air to  pass
throu-h  Ifhc  porous on opt)osite sides faces. only. The edges of
material. A corresponding opening  in  the the second palrt of the bellows
whichi cor-  cover (loor 6 could be provided to allow respond to the
perinietric edges of teie hase  air to pass through the cover door. 20 of
the pyramlid join the top edges or thc          Alternatively, as shown  in
Fig. 6  tile 85 first bellows part to  complete  the  light-  arrangement
for the passage of air to and tight enclosure,
from  the bellows could comprise two dia- Thc inward  folding  pleat edges
of the  phragni valves 10 and 11 covering holes 12 second bellows part are
meet by tile inward   and  13. the valves being effective in  op- 25
folding pleat edges of the segment A-D-E   posite directions. Each of thcsc
diaphragm  90 of the first bellows part at point G. The  valves 10 and 11
is composed of a resilient edces D-F and E-17 of thle second bellows  plate
made of rubber. plastic. or anolher parl are of equal Ilenth.
suitable material which is .atiched to th1e As can be seen from  Fig. 2.
illustrating   holding sheet 2 at several points. such as 30 the bellows in
a partially collapsed con-  [Oct-or IlIa. around its periphery by means 95
clidion, the pleats in the first bellows sec-  of a'dhesion or heat
scaling. In order thal tion are of varying widths so that the folds  thc
Eliaphragm  valves may be effective in are  staggered  when  the  bellows
is col-  opposite directions, they are arranged ont lapsed. thereby
ensuring the most compact  opposite sides of the holding sheet. 1he 35
configuration wvhent collipsed.                  valve openings are covered
by a boinnet 14 100 Referring now  to Fig  3. it call be seen   which is
fastened to the holding shiect 2. to that When tile cover door is opien in
its  prevent lighl. from  entering  the  bellows picture talking condifion.
both bellows parts  when tlie valves are open. are in their fullv open
asiiins.as    h          Whl. 1' the c   rL is tzpzi.vJ a   artnial -40
Wlhcn tile ;:oicr doe>{r is closced as shoewn  vactitlim is creat~ed
inside( 1he hl~clovs. anld IOS in Fi-. 4. tIhe pleat se-Itents A-IB-C. A-C-
tihe (!iapraiim  valve I( located inside (IC, 1). and A-D-r: of thl. first
peart of tlie bel-  bellows is lifted slightily by th(e outside a;r lows
fold up like a f*an pivoting ar-OUndl tile  pressure. so that tlie outside
air can flow iI point A  and  rest flat against the  main  through the hole
12. 45  cover portion  6 of the cover door. The            When the camera
is closed, excess prcs- 110 second  part Ia oi thle bellows collapses  sure
inside the bellows causes diaphragm about point I- correspolding to the tip
of  valve 11. located on tlhe o(her side of hlol- the pyramid. The pleat
edges D  comc to   ding shect 2. to be lifted. allowing air in rest
adjacent to point 1                      the bellows to escape through the
hole 13. 50   The takking lens 3 is shown stored in a  W\\hen (lie camIera
is not leing o Opened or 115 recess 4a *whten) the cameram is closed.
Alter-  closed. the diaphragni valVes 1( anld )I lie nativel. the lens su
pp.l poprtion 6a or ihc  againsl ilhe hold ing sheet 2. Ithereby  pre- Ci
Ci1 (l-t r can  le hinged  so  that when  venCItin! dtst front ( etiting
(lie bellows. olleited. tl: l..ni'I, support portion controlled  WHVl AT
NVI CLAIM  IS:.- 55 by  linkage not showen. would assiume an           1.
A caniera bellows conuprising a first 120 alletilar position W':ti;
rcs-pect lo the main  portion which. in tile extetided  position. portion
of thie  doIr. and  when  cliscd  forms  a  subs.tanialyV  welge-shape l
en- would assume an  e-xt;endcd  position sub-  closure open  at bth  ends
therCeof alld stanlially coplanar with  tlhe  main  portiori  movable 1to a
collapsed  losition about an 60 ol the cover door. colililng to rest on the
edge  of the  larger end  thereof, and  a 125 



c-(ternal surface of tile camera rather than  second portion which, in  lie
extelnded posi- in the interior thereol.                        tion.
formis a subslita iniially pvwra  idial ell- Althougth  (lie bel ows  I can
bIe forlded  closure, [lhe base o f whith is oen nid conll- eIrenlinely
flat aid assumiC an almost fully  neteced to fhe smaller end oif thle first
po r- 45 extended  form  when oplici. it is 1iot sub-  IOII a11rd  liCe of
ilie walls of which has ain 130    :3
1   467 775     I      C11 IILI NII Ul!111          3. note' at boundary of
one0 side. f (hCe first. jccted  to high tlWsile stress in cither the part
of the bellkws. This first bellows part  opcn or closed conditiOn. has
three pleated U-shapcd .scgmcnts dc       Returning now to Fig. 2, air
entering the noted by the points A-B-C. A-C-D, and A-  bellows when teie
camera is opencd and 5, 5 D-E which are pivotedi about the point A
exiting from  the bellows when the caniera 70 in the manner l of it fail
for folding. Thc  is closed is conduct&l through an opcning dotted lines
represent inward folding plcat  8 in tile holding sheet 2. To kccp dust
edges and the solid lines represent outward  from  entering the interior of
the bellows, folding pleat edges.                         the opening can
be provided with a cover- 10   The second part la of the bellows, when  ing
of suitably porous opaque material that 75 open, describes a generally
pyramidal en-  will trap dust and allow air to enter and closure with the
second portion 2o of the  cxit. Such an arrangement is shown in Fig.
holding sheet forming one. face of the py-  5. wherein a disc of porous
material 19 is ramnid. The points D-E-F-D. denote a side  inscrted and held
in a recess 2c formed in 15 face of the pyramid. This second part of  tile
hoklin,, sheet. A  hole 21) in recess 2c 80 *-  -  the bellows has pleats
with folds occurring  allows air to  pass  through  the  porous oln
opposite sides faces only. The cdges of  material. A corresponding opening
in the the second plart of the bellows which cor-  cover door 6 could he
provided to allow respond to ihe perimetric edges of the base  air to pass
through the cover door. :20 of thc pyraimid join the top edges of the
Alternatively, as shown  in Fig. 6, the 85 first bellows part to complete
the light-  arrangement for the passage of air to and tight enclosure.
from  the bellows could comprise two dia-. The inward folding pleat edges
of the  phragm valves 10 and 11 covering holes 12 -   second bellows part
are met by the inward  and 13  the valves being effective in  op- 25
folding pleat edges of the segment A-D-E  posite directions. Each of thesc
diaphragm  90 of the first bellows part at point G. The  valves 10 and  11
is composed of a resilient edges. D-F and E-F of the second bellows  plate
made of rubber. plastic. or another *  *part are of equal length.
suitable material which is attached to the As can be seen from  Fig. 2.
illustrating  holding shect 2 at several. points. such as 3.0 the bellows
in a partially collapsed con-  lOa:or Ila around its periphery by means 95
dition, the pleats in the first bellows sec-  of adhesion or heat sealing.
In order that tion. are of varying widths so that the folds  the lliaphragm
valves may be effective in are staggered  when  the bellows is col-
opposite directions. they are arranged ol - lapsed, thereby ensuring the
most compact  opposite sides of the holding shect. The 35 configuration
when collapsed. .               valve openings arc covered by a bonnet 14
100 Referring now to Fig. 3, it can be secn  which is fastened to the
holding sheet 2, to  - that when the cover door is open in its  prevent
light from  entering  the  bellows pictureC taking conditiomn, both bellows
parts  when the valves arc open. arc in their fully open positions.
When thecamera  is openLd, a partial 40   When the cover door is closed as
shown  Va1cuum11  is created inside the hellows, and 105 in Fig. 4. thle
pleat segments A-B-C. A-C-  (hle diaphragm  valve 10 located inside the D.
and A-D-E of the first part of the bel-  bellows is lifted slightly by tile
outside air lows fold up like a fanl pivotling around the  pressure so that
the outside air can flow in point A  and rest flat against the main
through the hole 12. 45 cover portion 6 of the cover door. The    When the
camera is closed, excess pres- 110 V          second part la of the bellows
collapses  sure inside the bellows causes diaphragm about point F
corresponding to the lip of  valve II, located on the other side of ho3-
the pyramid. The pleat edges D  come to  ding sheet 2. to be lifted,
allowing air in rest adjacent to point 1E.                   tlhe bellows
to escape through1 the hole 13. '50   The taking lcns 3 is shown stored. in
a  When thc camert is not being opened ur 115 recess 4(1 when the clanmcra
is closed. Alter-  closed. tle diaphragm valves 10 and II lie natively.
tlie lens suppoirt portion 6n of the  against tlhe holding sheet 2. thereby
pre- cover door can be hinged so that when  ventIng dust from entering the
bellows. opened. thce lens support portion controlled **WHAT WE CLAIM
IS:-- :5 by linkage not shown, would assumc an           1. A camera
bellows comprising a first 120 



angular position with respect to the main  portion  which, in the extended
position. portion  of the  door. and  when  closed  forms  a  substantially
wedge-shaped  en- would assun1C an extended position sub-  closure open  at
both  cnds thereof and stantially coplanar with tile main portion  movable
to a collapsed position about an of the cover door, coming to rest on the
edge of the larger end  thereof, and  a 125 external surface of the camera
raither than  second portion which. in the extended pOSi- in the interior
thereof.                  . tion, forns a substantially pyramidal en-
Although the bellows I can be folded  closure, the base of which is openl
and Conl- cxtremely flat and assunmc an almost fully  nected to file
smnaller end of the first por- - *      t765 extended form  when open, it
is not sub-  tion and onC of the walls of which has an 130    4
1 46G7 775      .1 l!ID1 cuH L      MlitI !   ! opening for' tle passage of
light through  ing wall Portion, a cover (door having a *4 thc bellows to
the large Clnd thereof, the  main cover porl.ion whiCIl is co)lpled at one
second portion being movable to a col-  cand to a Icns sLpPOrt and has its
other endl -  ,   lapsed  position about an axis remote from   pivotldly
connected  to  th(e. housing  for said cdgC.
m -iovement of the cover doI rlfrom ii  (I)pell 2. A   camera  bellows
according  to  position in which* tke main cover portion 50 Claim  1.
wherein the first portion includes  projects outwardly fromil thte housing
to a a plurality of pleats that arc foldabic in a  closed position in which
the niain cover fan-likc manner about said edg4..            portion lics
substantially parallel vith  lihe 10   3. A   camera  bellows  according
to  wall  portion, aind a camera bellows Coni- Claim  2. wherein the
pleats. when folded,  prising a first portion coupled to the hous- 55
define folds of' unequal widths.             ing and the main cover
portion. the first 4. A   camera  bellows  according  to  portion forming
with teie main cover por- Claim  3, wherein the widths increase as  tion.
when thc cover door is in its open 15 the folds extend farther- from  the
larger  position, a substantially wedge-shaped en- end.
closure and, when lihe cover door is in its 60 5. A   camera  bellows
according  to  closed  position,  lying  subst.rantially  flat Claim  2, 3
or 4. wherein the pleats com-  against the main  cover portion, and  a
prise  U-shaped  pleat  segments  having  second portion coupled to the
first portion M  triangular side sections that are foldable in-  and th
lelens support, the second  portion wardly of the first portion in response
to  forming with  the lens  support  portion, 65 collapsing of the
lbellows.                  when the cover door is in its open position, 6.
A  camrcri bellows according to any  ; substantially  pjyainfldal
canclosure and, one of tile preceding Claims, wherein the  when thre covei
door is in its closed posi- 25 axis about which. tle second portion is col-
tioll, lying substantially flat against thie lens lapsed  includes the tip
of tIhe pyramidal  support portion.                             70
enclosure.                                       11. A  photographic camera
according 7. A   camera  bellows  according  to  to Claim  10, forther
comprising a. holding Claim  6. wherein the second portion in-  shect
coupiled to thie first and second por- 30 cludes sides defining  two
symmetrically  lions and the cover door. arranged triangular portions
whichl, on col-    12. A  photographic caIllera  accordintg 75 lapsing the
bellows, are folddd inwardly of  to Claim  11, wherein the holding sheet
in- the second portion.                          cludes a first part
coupled to the main 8. A camera bellows according to any  cover portion and
the first portion of the 35 one of the preceding Claims, wherein a
bellows. and a second part coupled to the frame is connected to the larger
end of the  lens support portion and tlhe second por- 8U first portion for
connecting the bellows to a  tion of the bellows. camera housin.         -
13. A  photographic camera having  a 9. A  camera bellows constructed sub-
bellows substantially  as hercinbefore de- 40 stantially  as hereinbefore
described  with  scribed with reference to, and as shown in, reference to.
and as shown in. FigS. 1 and  Figs I to 4 of the accompanyingdrawings. 85 2
of the accompanying drawings. 10. A  photographic camera comprising
L. A. TRANGMAR, B.Sc., C.P.A. a box-like housing having an outward fac-
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