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Enlargers are known in which the projection
unit is connected to the supporting column by
means of two parallel four-bar motions, the bal-
ancing being obtalned by means of two coil
springs respectively connecting the lower mov-
sble pivotal joints and points of the fixed sides
of the four-bar motions. The balancing obtained
by means of this device Is not constant, the length
and, consequently, the tension of the spring vary-
ing according to the position of the projection
unit: the action of the spring is more important
in the lower position than in the higher posi-
tlon, so that if it is very easy to lift the projec-
tion unit, 1t is necessary, for lowering it, to use
80 much the more force as it is to be lowered
farther.

One of the improvements forming the subject-
matter of the present invention is adapted to
remedy this inconvendence by batahcing the pro-
jection unit by means of & counterweight sliding
within the supporting column, The balancing
thus obtained can be absolutely rigorous and con-
stant so that an insignificant effort is sufficient
—simply used for overcoming the frictions of the
pivotal jolnts—for moving the apparatus down-
wardly as for moving it upwardly.

On the other hand, enlargers with automatic
focussing are known in which the displacement
of the projection unlt produces, through the ac-
tion of & cam, the relative displacement of the lens
with respeect to the negative-holder, sp that the
focussing is constently maintained whatever may
be the ratio of enlargement. One of the features
of the present invention consists in arranging said

cam on & cam-carrier connected to two pivoting .,

branches of one of the above mentioned four-bar
motions, by two pivotal joints located on a
stralght line parallel to the other branches of the
four-har motion. The cam thus moves af the
seme time ag the lens-holder and its movement s
a clrecular movement of translation parallel to
that of the lens-holder but of less amplitude.
This difference of amplitude allows of generat-
ing, from the cam, for instance through the me-
dium of a bell crank lever, the relative movement
of the lens-holder with respect of the frame of
the projection unit, that is to say relatively to the
negative-holder, which movement automatically
malntains the focussing,.

The main advahtages of this new arrangement
of the cam are the following:

1, The difference between the amplitude of
the movement of the lens-holder and the am-
plitude of the movement of the cam is so much

the greater as the latier is mounted on the -

branches of the four-bar motion which are nearer
the support. At the limit, the cam, mounted on
the support itself would be fixed. But, the
greater the difference of amplitude between the
movements, the larger must be the cam. The as-
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semblage according to the Invention allows of
choosing, among all the possible positions of the
cam, the most advantageous, so that the cam
should not be too cumbersome, nor too small,
which be prejudicial to the accuracy of the
focussing.

2. The assemblage of the cam, in a position
quite clear of the apparatus, remote from the
projection unit, allows of easy mounting several
cams corresponding to several interchangeable
lenses. These various cams may be Juxtaposed,
or some of them can be placed on one of the four-
bar motions and the others on the opposite four-
bar motion.

A third feature of the present invention con-
sists In the possibility of perfectly adjusting the
lamp owing fto the fact that the latter can take
any desired positions, its socket being capable of
being moved and locked in three directions, one
vertical, the two others horlzontal,

A fourth feature resides In the fact thal the
negative-holder is constituted in such a manner
that the negative can be moved, within the latter
when it is in position in the apparatus, without
danger of becoming scratched. For that purpose,
the negative Is placed In the negative-holder, if
it is a Ailm of small size (for instance 24 x 36 mm)
between the platen of the negative-holder perfo-
rated with a sultable opening, and a glass plate;
if it is a film of larger size (for instance 6 x 9 cm?,
hetween two glass plates; if it is a plate, on the
platen of the negative-holder; in such a manner
that the upper glass plate or photographic plate
itself is supported by four spring catches which
thus provide an interval either between the glass
plate and the platen (small size), or between the
two glass plates (large size), or between the pho-
toeraphic plate itself and the platen.

A device presslng agalnst the upper plate
causes the spring catches to withdraw into their
housings to finally secure the negative when it Is
perfectly centered.

A fifth particularity of the invention conslsts
in the fact that this pressure device is essentially
constituted by two pressure levers, located on
elther side of the base of the lantern, normally
held in pressing positlon by two springs and
lfited by the actlon of a link-work controlled
by & knob placed outside said base of the lantern,

Apparatus having Interchangeghble lenses are
known in which the latier are either permanently
secured on a revolving mounting, or placed in
position individually by bayonet assemblage.
The first device is cumbersome, The bayonei
assemhblage Tacks precision.

A sixth feature of the present Invention con-
cerns an assembling device in which the mount-
ings of the lenses are held on the lens-holder by
pressure exerted according to surfaces and not
according to polints, which allows of obtalning
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8 great accuracy of assemblage: the mountings
of the lenses are clamped agalnst the lens-holder
by an Intermediate crown, which s, In its turn,
clamped thereagainst by a pressure ring screwed
on a cylindrical bearing of the lens-holder.

For allowing the assemblage, each of the
mountings of the lenses carries male bearings,
for instance three, uniformly distributed at its
periphery, corresponding to female notches
formed In the intermediate crowmn, in such a
manner that the mountings can pass through
the ¢rown in a certain position, but cannot do
so In a position differing from the first one to
the extent of a fraction of & revolution. The
mountings can pass through the clamping collar,
but the Intermediate crown cannot. Claws pre-
vent the intermediate crown from rotating rel-
atlvely to the lens-holder. An abutment stops
the rotary movement of the lens when it is in
position

For mounting a lense the operators effects the
three following movements:

1. He introduces the lens by an upward move-
ment of translatlon;

2. He rotates it through a fraction of a revolu-
lution;

3. He locks it in position by screwlng the
clamping collar.

The accompanying drawings llustrate by way
of example, a photographic enlarger to which are
applied the varlous Improvements forming the
subject-matter of the present Invention,

Fig. 1 illustrates a vertical longltudinal section
of the apparatus.

Fig. 2 1s a front view thereof.

Flg. 38 Is a partial side view showing the cam-
carrier.

Fig. 4 Is a partial side view, the cam-carrier
and the carriage support heing broken away to
show the cams and the links controlling the lens-
holder.

Flg. 5 {s a partial horizontal section made ac-
cording to line V—V of Fig. 4, showing the same
members.

Flg. 6 is a plan view of the top of the lantern,
showing the device for adjusting the lamp.

Figs, 7, 8, 9 and 10 illustrate a negative-holder;
Fig. 7 Is a plan view, Figs. 8 and 9 are longitudi-
nal and cross sections made according to lines
VII—VIOI and IX—IX of Flg. 7, and PFig. 10 is
a partial sectlon showing the detall of a spring
catch.

Figs. 11 and 12 lllustrate the device for clamp-
ing the negative; Fig. 11 Is a plan view of the
bottem of ihe lantern, Flg. 12 is a vertical longi-
tudinal section of the latter.

Figs. 13 and 14 illustrate the device for mount-
ing the lens: Fig. 13 is a vertical sectlon of the
unit compcsed of the lens-holder, the female
intermediate crown, the male mounting of the
lens and the clamping collar, in position; Fig. 14
shows these four members in perspective view
in their relative positions when they are placed
in position.

On & hase plate | Is mounted a column 2 which
supports, through the medium of arms 3 form-
Ing two vertical four-bar motions, the projection
unit essentially constituted by a frame 4, a lens-
holder carriage 5, a lens-holder 8 and a lantern
comprising & base T and g hood or cover 9. -

A counterweight 8 guided by rods 10, one of
which serves for the passage of the flexible wires
supplylng the lamp, slides within the column 2.
It 1s connected to a stay 12 joining the two lower
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arms 3, by a steel rope |1 which passes over two
transmission pulleys 13 mounted at the top of the
column 2. The frame & of the projection unit
has the general shape of & bracket the horlzontal
part d4a of which supports the negative-holder
14 and the vertical part 4b of which forms a
frame pivoted at 1ts four angles to the levers 3
and carrying two vertical rods 15 on which slides
the lens-holder carriage 8. The Iléns-holder 6
has the shape of a bracket the horizontal part of
which supports the lens and the vertical part of
which slides vertically in the carriage 5 and can
be locked therein in any position by tightening a
nuf 16.

On one of the four-bar motions i1s mounted
(Fig. 3) a plate forming a cam-carrier IT piv-
oted by means of bolts 18 to the two armas 3.
The cam-carrier can be locked ggainst the arms
3, for holding the projection unit stationary in
the position corresponding to the ratlo of en-
largement chosen, by tightening milled nuts 18
the bolts 20 of which slide, during the distortion
of the four-har motions in circular guides ITa
formed in the camacarrier,

The apparatus {llustrated being assumed to
utilise two lenses, two cams 21 and 22 are mount-
ed on the cam-carrier (Figs. 4 and 5). They
act respectively, one or the other, through the
medium of two bent levers 28 and 24, on a finger
25¢ of a member 26 rigid with the lens-holder
carriage 5. In the drawing, the cam 21 acts by
means of the lever 23 on the finger 26a. The
lever 24, pushed by the cam 22, freely rotates and
encounters no member in 1ts vertical plane,

For allowing to use sometimes one cam, some-
times the other, the member 25 slides Iaterally
on the right-angled member 28 rigid with the
lens-~holder carriage 5 and can be locked by the
bolt 2T in one or the other of the positions plac-
ing the finger 252 opposite one ¢am or the other.

The two bent levers 28 and 24 rock about a
common spindle 26 mounted on a bracket 29 rigid
with the frame 4,

The cam-carrier comprises a dial on which a
reference member 36 rigid with the frame 4 indi-
cates, for each leng used, the ratio of enlarge-
ment corresponding to each position of the four-
bar motions.

The base T of the lantern I8 secured on the
frame 4 so as to provide between the latter and
the horizontal part 4a, a space adapted to re-
ceive the negative-holder (4, The hood 8 sup-
porting the lamp fits on the base 1.

The lamp Is mounted at the end of a rod 3t
capable of sliding within the slotted socket hav-
ing a conical bearing 82 and locked on the lat-
ter by tightening the milled nut 83. The socket
32 is mounted on a plate 34 clamped on the cover
35 by a bolt 86 and a milled nut 31 (Fig. 6.
The plate 84 comprises a guiding groove 34g al-
lowing it to assume, in its plane, all' positions by
a movement of translation along sald groove and
movements of rotation about the bolt 88 which
passes through if. A eircular opening 85a formed
In the cover 86 allows the lateral play of the rod
3l during these movements. The lamp, having
three degrees of freedom can thus be adjusted in
any position so as to produce & perfectly constant
fllumination of all the points of the negative.

PFigs. 7, 8, 9 and 10 show a negative-holder for
a B8lm bearing images of 24 x 36 mm. Of course,
the same principles of construction might be ap-
plied to frames for ahy other sizes of films, in
films or individual images, or of plates.

The negative-holder illustrated i3 essentially
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carried by a frame |4 and a pressure glass plate
38.

The frame comprises two guldes (d¢ which
hold it in its translation on the horizontal part
of the frame 4, lateral flanges 14b in which are
provided two openings i8¢ allowing the passage
of the film which bears against the rounded and
carefully polished inclines 14d, an opening fde
gauged to the size 24 x 36 mm., the housings for
four spring catches 89 which support the glass
plate 38 and provide between it and the frame
14, an interval greater than the thickness of the
film, which allows of sliding the latter to place
it perfectly in position, without scratching it.
When this final position is chosen, a pressure
device presses against the glass plate which
pushes hack the spring catches and firmly applies
the fllm to the frame at the same time as it holds
the latter on the frame §,

This pressure device is arranged in the base T
of the lantern (Figs. 11 and 12). It is composed
of two bent levers 40 plvoted on horlzontal spin-
dles 41 rigid with the base 1, normally pulled
by springs 42 located along the lateral walls of
the base 1, in such a manner that their active
portions 40a are in the lower position; sald levers
are capable of being pushed by a fork 43 actu-
ated by a knob 44 50 that their sald portions 40a
are moved to the upper position. The milled
knob 44 pushes the fork 43 through the medium
of a crown forming a cam 44a in such a manner
that by simply rotating the milled knob through
a quarter of a revolution, it pushes the fork 43
and releases the negative and the negative-hold-
er., The fork 43 15 supported and gulded by a
rod #3a which slides in the knob 44,

The mounting 45 of the lens Is clamped against
the lens-holder 6 by a screw threaded collar 48
acting through the medium of a crown 47 (Figs.
13 and 14). Tt is provided with three bearings
45¢ uniformly spaced on its outer vertical surface
and respectively extending through slightly less
than a sixth of the circumference. The crown
41 comprises three inner notches 41a also spaced
apart and respectively extending over a sixth of
the clrecumference, providing between them three
bearings 4Tb. It is mounted once for all against
a circular projection 6a provided on the lens-
holder 6, held in position by the collar 46 and
prevented from rotating by claws 4T¢ which en-
gage in corresponding holes 6B of the projectlon
6a. This projection 6¢ provides, between the
lower surface of the lens-holder and the bearings
47h of the crown, intervals in which fit the bear-
ings 45a¢ when the mounting 45 is introduced ver-
tically in the lens-holder 4§ then rotated through
a sixth of a revolution. A claw 6¢ of the lena-
holder forms an abutment against which stops
one of the bearings 462 of the mountings. For
facilitating the passage of the bearings 48ag on
the bearings 41b they are respectively provided
with inclines 45b and 47d.

When the mounting is placed In position, it is
finally locked by clamping the collar 48 the screw
thread of which fits against a screw thread
formed on the ecircular projection 6z. The
mounting of the lens is thus clamped according
to the horlzontal surfaces of the bearings 45a,
between the lens-holder 0 and the bearings 4TH
of the Intermedlate crown 47, This clamping ac-
cording to Important surfaces allows of obiain-
ing great accuracy of assemblage.
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The method of utilisation and the operation of
the apparatus are as follows:

For a given lamp, its position is adjusted once
for all by means of the milled knobs 33 and 31,
50 as to obtain a uniform illumination throughout
the luminous area projected on the board . A
lens being chosen, it is mounted on the lens-
holder by the well-known movement of bayonet
assemblage, and the collar 4§ is tightened. Ac-
cording as use is made of a long focus lens or a
short focus lens, the lens-holder 8 is placed at
the lowest or highest point of its path on the car-
riage § and it is locked in position by tightening
the nut 86,

The member 2§ is placed in position so that its
finger 25a is in contact with the lever 23 or 24
corresponding to the lens chosen, and 1t is locked
in this position by tightening the milled knob 2T.

Assuming that a fllm having a succession of
views of 24 x 36 mm, is under consideration.
Having, outside the apparatus, arranged the film
between the frame 14 and the glass plate 38 in
such a manner that its two ends extend through
the openings lde, the whole 1s introduced in the
space provided between the frame 4 and the base
1 of the lantern. By acting on the two free ends
of the film it is placed rigorously in the desired
position. It is locked in this position and the
frame is held stationary at the same time by ro-
tating the milled knob 44 through a quarter of
a revolution, which slackens the springs 42 and,
by the rocking of the bent levers 40, presses their
bearings 40g against the glass plate 30 which,
after retracting the spring catches 39, presses the
film against the frame 14 and the latter agalnst
the frame 4.

There Is nothing else to be done now, but to
choose the ratio of the enlargement by actuating
the four-bar motions which, moving the cams 21
and 22 relatlvely to the frame 4, determines,
through the medium of the bent lever 23 or 28 em-
ployed, and of the finger 25a, the displacement
of the lens-holder carriage 5 in such a manner
that the image projected on the hoard | constant-
ly remains focussed.

The lens-holder 6 can be secured on the car-
riage 5 in a position which is variable between the
above mentioned extreme positions on the car-
riage 5, only In the case when use Is made of &
lens the focal length of which is intermediate
those of the two lenses provided above. The
focussing iIs then effected by hand, The carriage
§, released from the action of the cams by remov-
ing the member 25, then rests on a screw 48
mounted at the lower part of the frame §. The
focussing is effected in two operations: first of all
an approximate focussing by sliding the lens-
holder 6 on the carriage 5, then an accurate
focussing by sliding the carriage § in the frame
4 by means of the screw 48.

The forms and proportlons of the various parts
and constituent elements of the apparatus can
of course be varled without departing thereby
from the scope of the invention, and their ar-
rangement can even be changed provided that
the operation remains substantially identical to
that described above,

The invention also includes the apparatus to
which only one or some of the improvements
forming the subject-matier of the invention are
applied.

JULIEN TESSIER.



