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UNITED STATES PATENT OFFICE 
2,260,672 

PHOTOGRAPHC ENLARGING APPARATUS 
Sten Johanson, New York, N. Y., assignor to 
Universal Camera Corporation, New York, 
N. Y., a corporation of Delaware 
Application April 1, 1940, Serial No. 32.3 

(C. 88-24) 15 Clains. 

This invention relates generally to photo 
graphic enlarging apparatus. More particular 
iy, this inventioli relates to an improved con 
Struction for a negative carrier adapted for use 
in such enia'ging apparatus, 

Crae of the objects of this invention is to pro 
vide for use in a photographic enlarging appa 
iratlis of the character described an improved 
Snegative carrier comprising a pair of plates in 
which novel spring means are provided for nor 
Rally naintaining the said plates in spaced re 
lationship in combination with novel means for 
clashpig the plates together against the action 
O3. Such spring. 
Another object of this invention is to provide a 
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3egative carrier of the character described which 
sha e characterized by its simplicity of opera 
tio2, &ic desigs arid by its novel constructional 
features, which snail be relatively inexpensive 
to Kanufacture and which at the same time shall 
represert an irportant advance in the art. 
Other gojects of this invention will in part be 

obviol is and in pa:'t hereinafter pointed out. 
She inventioi accordingly consists in the fea 

tures of 203 astruction, coalbinations of elements, 
and arrangement of parts which will be exern 
plified in the construction hereinafter described, 
and of which the scope of application will be in 
dicated it the following claims. 

in the accorpanying drawings, in which is 
show. One of the Various possible embodiments 
of this inventior, 

Fig. 1 is a side elevational view of a photo 
graphic enlarger emoodying this invention; 

Fig. 2 is a front elevational view thereof; 
Fig. 3 is an enlarged cross-sectional view taken 

substantially on the line 3-3 of Fig. 2; 
Figs. 4 and 5 are cross-sectional views taken 

Substantially along the lines 4-4 and 5-5 re 
spectively of Fig. 3; 

Fig. 6 is a cross-sectional view taken substan 
tially on the line 6-6 of Fig. 4; 

Fig. 7 is a cross-sectional view taken substan 
tially on the line - of Fig. 5; and 

Fig. 8 is a view similar to Fig. 7 but illustrating 4 
a step in the operation thereof. 

Referring now in detail to the drawings, there 
is disclosed in Figs. 1 and 2 a photographic en 
larger 0 comprising generally a base member 
having mounted thereon and disposed at one 
end thereof an upright standard 2, on which 
is slidably mounted a supporting arm 3, the 
said arm f3 being adapted to be adjustably 
moved along the standard 2. The arm 3 is 
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adapted to frictionally engage the standard in 
any selected position along the length thereof, 
by means of a screw member 5 of customary 
construction and design. The arm i3 is adapted 
to support a lamp housing member 6, a lens 
housing member and a cooperating member 8 
forming a support for the negative carrier. 
In accordance with my invention, I have pro 

vided a negative carrier shown in Figs, 3 to 8, 
comprising a lower plate 2 having an aperture 
2 and an upper plate 22 having an aperture 23. 
The plates 2C and 22 are maintained in correct 
relationship, i. e. with the apertures 2 and 23 
in Substantial register with each other, by means 
of the pairs of locating pins 24, 25 and 23 rigidly 
attached to the lower plate 29 and projecting up 
Wardly therefronia and which are freely received 
a corresponding pairs of openings 3", 23 and 25 
3respectively in the upper plate 22. The lowes 
plate 2 is provided with a shallow recessed por. 
tion 3 running lengthwise thereof and is of such 
width as to correspond to the exposed enulsion 
or a film F carrying photographic images Winic. 
it is desired to enlarge. This will prevert 
Scratching of the emulsior. When the firi is prog 
erly placed in the carrier. - 

it is noted that the pairs of pins 24, 25 and 2 
are Symmetrically positioned on opposite sides 
of the recess 30 so as to serve as guides for the 
film F, and to limit its lateral displacement. 
The end pairs of pins 24 and 25 are preferably 

made longer than the intermediate pairs of 
pins 26, in order that they may additionally serve 
as guides for properly mounting the negative 
carrier plates 20 and 22 on the support f8 of the 
enlarger f0. As clearly shown in Figures 3 to 5 
of the drawings, the negative carrier Support 
comprises an upper rectangular flange portion 
f8a which may be integral with the projecting 
tubular portion or support 8. The pairs of pins 
24 and 25 are so spaced apart from each other 
longitudinally of the plates 20 and 22 that they 
will be disposed in slidable contacting relation 
ship with the opposite edges 8b and 8c of the 
rectangular portion f8a. The said portion 8a. 
is provided with a pair of raised shoulders 3, to 
which there is attached by any suitable attach 
ing means, such as for example the Screws 32, a 
cooperating member 7, having a portion a 
thereof, similar in size and shape to that of the 
portion 8a. Due to the fact that the shoulders 
3 f are raised, a slotted space 35 will thus be pro 
vided between the portions a and 8a, into 
which the negative carrier plates 20 and 22 are 

provided with a split bearing portion 14, which is 55 adapted to be received. The said plates 20 and 
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22 are adapted to be inserted in the space 35 from 
the open end of said space in the direction of the 
arrow A (see Fig. 4) and are slidably moved in 
the direction of the said arrow A until the longi 
tudinal edges 20a and 22a of the plate 20 and 22 
respectively abut the shoulders 3f. In such lat 
ter position the apertures 2 and 23 are in proper 
Optical alignment with the lenses and the light 
Source. To prevent lateral displacement of the 
plates 20 and 22 in a direction away from their 
proper position against the shoulders 3, as 
shown in Figures 3 and 5, the lower plate 2 is 
provided with a locking pin 36 located midway 
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a by any suitable attaching means, such as for 

example the screw 4. 
The said springs 5 are so arranged as to nor 

mally maintain the ring 5 spaced from, and Out 
of contact with, the upper plate 22, as in Fig. 6. 
Each of the springs 5 is provided with a free end 
portion extending from the rivet 53, the said free 
end portion being provided with an angular 
cammed portion 55 which projects freely up 
wardly through an opening 56 in the portion 8a. 
A can ring 60 is rotatably mounted on the por 
tion 8 surrounding the opening 8b and is dis 

between the transverse ends thereof and adja 
cent the longitudinal edge 20th projecting down 
Wardly therefrom in the opposite direction from 
that of the pairs of pins 24, 25 and 26. 
An inner recessed shoulder 37 is provided in 

the portion a (see Fig. 3) in to which the lock 
ing pin 36 Will drop due to the action of the 
Weight of the plates 20 and 22. A transverse in 
clined groove 38 in the surface of the portion a 
permits the free movement of the locking pin 36 
While the plates 20 and 22 are being slidably re 
ceived in the space 35. When the pin 36 has 
dropped into the recessed shoulder 37, the plates 
Will then be locked in position. To remove the 
Said plates 20 and 22 from the space 35, it is 
necessary to liaise the plate 20 a sufficient amount 
to withdraw the pin 36 from its recess 37. 

in accordance with this invention the follow. 
Sie&nS are employed for normally maintain 

ing the plates 20 and 22 as in Figure 7 in spaced 
Jelationship from each other a sufficient amount 
to permit the insertion and longitudinal move- 8 
ment of the film F therebetween, so that the riotographic image which it is desired to en. 
large inay be selectively positioned between the 
&ertures 23 and 23. 
Atteched to the upper plate 22 and spaced from 

aa. other Oil opposite sides of the aperture 2 
are a g2.ii of transversely disposed spring mem 
bet's 8 and 53. The said members 4C and ii, 
Wrich ray a made of flat spring material, are 

iy attached to the upper plate 22 by any suit 
is attaching ineans known to the art, such 
of eteringle Sile hollow rivets 42 disposed inter 

gediate the ends of the members 4C and 4t, leav. 
3 he said ends free. Tha said springs 46 and iii. g 8. 

4 overlie the top surface of the plate 22 and are 
resiliently II'ged in a direction toward the said 
plate 2 ditle to the rivets 42. Fortions 4.0a and 
& C adjacent the said free ends of the members 
*G and if &re bent over at right angles to the 
piene of said members, the said bent over por 
tions a and 4 a freely projecting through 
slotted openings 45 in the plate 22. The last 
harned bent ends 4.0a and 4 ia are adapted to rest 
tigon the ioner plate 20, to thus normally resili 
ently Space the upper plate 22 from the lower 
piate 20, as in Fig. 7. 
For bringing the plates 29 and 22 together, so 

as to clamp the film F therebetween in any se 
lected position, as shown in Fig. 8, the following 
means are provided. 
A ring 56 surrounding the opening 3d in the 

neraber 8 is resiliently mounted on the portion 
ict by neans of a plurality of spring members Si 
(see Figs. 3, 4 and 6) circumferentially disposed 
with respect to the opening lid. One end of 
each Spring 5 is fixedly attached to the ring 
by any suitable attaching means, such as for 
example the rivet 53, while the other end of the 
said spring 5 is fixedly attached to the member 
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posed on the opposite side of the springs 5 from 
that of the ring 50. The said ring 69 is pro 
vided with circumferentially spaced notched por 
tions 6 forming cams 62 therebetween. The 
cans 62 are so disposed with respect to the spring 
portions 55 that upon rotational movement of the 
ring 60 the said cams 62 will engage the said 
spring portions 55 to resiliently press the ring 50 
downwardly against the action of the springs 5 
and into contact with the plate 22. The ring 50 
will thus cause the plate 22 to move toward the 
plate 20 against the action of the springs 40 and 

to clamp the film F in position. 
To facilitate the rotational movement of the 

can ring 60, a handle 65 is provided, which pro 
jects freely through a slot 0 in the portion 8 a. 
The said slot 70 is of such size as to limit the rota 
tional movement of the ring 60 to such an extent 
that when the handle 65 is disposed as shown in 
Figures 1 and 4, in its extreme left position, the 
plates 20 and 22 will be spread apart as in Fig. 7, 
and when the handle is rotated to the extreme 
right position as shown by the dotted lines 65 
in Fig. 4, the plates 20 and 22 will effectively. grip 
the film F therebetween, as in Fig. 8 and in the 
manner hereinbefore described. 
* It Will thus be seen that there is provided a 
device in which the several objects of this inven 
tion are achieved, and which is well adapted 
to meet the conditions of practical use. 
As various possible embodiments might be made 

of the above invention, and as various changes 
iiight be made in the embodiments above Set 
forth, it is to be understood that all matter herein 
set forth or shown in the accompanying drawings 
is to be interpreted as illustrative and not in a 
initing sense. 
Having thus described my invention, I claim as 

rew and desire to Secure by Letters Patent: 
1. In a photographic enlarging apparatus of the 

character described, a negative carrier compris 
ing an upper plate, a lower plate, said plates 
having aligned film apertures and means for 
normally maintaining said plates Spaced apart to 
permit the passage therebetween of a film nega 
tive, said last named means comprising a pair of 
Springs carried by one of said plates, each of said 
Springs having widely spaced portions thereof 
Contacting the other of said plates to uniformly 
urge the said plates apart. 

2. In a photographic enlarging apparatus of 
the character described, a negative carrier con 
prising an upper plate, a lower plate, said plates 
being parallelly disposed and having aligned film. 
apertures and means for normally maintaining 
said plates spaced apart to permit the passage 
therebetween of a film negative, said last named 
means comprising a pair of springs carried by one 
of said plates, each of said springs having widely 
Spaced portions thereof contacting the other of 
said plates to uniformly urge the said plates apart 
without disturbing the parallel relationship 
thereof, projecting pins on one of said plates 
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received in corresponding apertures in the other 
of Said plates to prevent relative disalignment of . 
Said plates, 

3. In a photographic enlarging apparatus of 
the character described, a negative carrier com 
prising an upper plate, a lower plate, said plates 
having aligned film apertures and means for nor 
mally maintaining said plates spaced apart to 
"permit the passage therebetween of a film nega 
tive, said last named means comprising a pair of 
springs carried by one of said plates, each of said 
springs having widely spaced portions thereof 
contacting the other of said plates to uniformly 
urge the said plates apart, projecting pins on One 
of said plates received in corresponding apertures 
in the other of said plates to prevent relative dis 
alignment of said plates, said pins being disposed 
on opposite sides of said film apertures to addi 
tionally serve as a guide for and to prevent lateral 
displacement of said film negative. 

4. In a photographic enlarging apparatus of 
the character described, a negative carrier con 
prising an upper plate, a lower plate, said plates 
having aligned film apertures and means for nor 
mally maintaining said plates spaced apart to 
permit the passage therebetween of a film nega 
tive, said last named means comprising a pair of 
springs carried by one of said plates, each of said 
springs having widely spaced portions thereof 
contacting the other of said plates to uniformly 

5 

20 

25 

30 
urge the said plates apart, projecting pins on one 
of said plates received in corresponding apertures 
in the other of said plates to prevent relative dis 
alignment of said plates, and means for remova 
bly supporting said carrier on said apparatus, 

5. In a photographic enlarging apparatus of 
the character described, a negative carrier comi 
prising an upper plate, 8, lower plate, said plates 
having aligned film apertures and Eneans for nor 
mally maintaining said plates spaced apart to 
permit the passage therebetween of a film nega 
tive, said last named means comprising a pair of 
springs carried by one of Said plates, each of Sais 
springs having Widely spaced portions thereof 
contacting the other of said plates to uniformly 
urge the said plates apart, and means for casing 
said plates to nove toward each other against 
the action of said spring to grip the film negativ 
therebetween. w 

6. In a photographic enlarging apparatus of 
the character described, a negative carrier com 
prising an upper plate, a lower plate, said plates 
having aligned film) apertures and means for nor 
mally maintaining said plates spaced apart to 
permit the passage therebetween or a film negative, 
said last named means comprising a spring car 
ried by One of Said plates and having a portion 
thereof contacting the other of said plates to urge 
the said plates apart, and means for causing said 
plates to move toward each other against the action 
of said spring to grip the film negative therebe 
tween, Said last named means comprising a support 
for said negative carrier, an annular member 
mounted on said support and having a face thereof 
disposed adjacent one of said plates, a cam rider 
associated with said annular member, and a cam 
rotatably mounted on said support, said cam co 
operating with said cam rider whereby upon rota 
tion of Said can said annular member will be 
caused to move in a direction towards said last 
named plate. 

7. In a photographic enlarging apparatus of 
the character described, a negative carrier com 
prising an upper plate, a lower plate, said plates 
having aligned film apertures and means for nor 
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3 
mally maintaining said plates spaced apart to 
permit the passage therebetween of a film nega 
tive, said last named means comprising a pair of 
Springs carried by one of said plates, each of said 
Springs having widely spaced portions thereof 
contacting the other of said plates to uniformly 
urge the Said plates apart, projecting pins on one 
of said plates received in corresponding apertures 
in the other of said plates to prevent disalignment 
of said plates, said pins being disposed on oppo 
site sides of said film apertures to additionally 
Serve as a guide for and to prevent lateral dis 
placement of Said film negative, and means for 
causing said plates to move toward each other 
against the action of said spring to grip the film 
negative therebetween. 

8. In a photographic enlarging apparatus of 
the character described, a negative carrier com 
prising an upper plate, a lower plate, said plates 
having aligned film apertures and means for nor 
mally maintaining said plates spaced apart to 
permit the passage therebetween of a film nega 
tive, said last named means comprising a spring 
carried by one of said plates and having a portion 
thereof contacting the other of said piates to urge 
the said plates apart, projecting pins on one of 
said plates received in corresponding apertures in 
the other of said plates to prevent relative dis 
alignment of said plates, and means for renov 
ably supporting said carrier on said apparatus, 
said last named means comprising a base, a 
standard on said base, an arm slidable on said 
standard, said arm being provided with a support 
portion having a slotted opening into which said 
carrier plates are slidably received, said support 
portion having means associated therewith for 
urging said plates together against the action of 
Said spring. . . . 

9. In a photographic enlarging apparatus of 
the character described, a negative carrier corn 
prising an upper plate, a lower plate, said plates 
h&ving aligned film apertures and means for nor. 
2nally maintaining said plates spaced apart to per 
trait the passage therebetween of a film negative, 
said last named means comprising a spring car 
ried by one of said plates and having a portion 
thereof contacting the other of said plates to urge 
the said plates apart, projecting pins on one of 
said plates received in corresponding apertures in 
the other of said plates to prevent relative dis 
alignment of said plates, and means for removably 
supporting said carrier on said apparatus, said 
last named means comprising a base, a standard 
On Said base, an arm slidable on said standard, 
said arm being provided with a support portion 
having a slotted opening into which said carrier 
plates are slidably received, said support portion 
having means associated therewith for urging 
Said plates together against the action of said 
Spring, said projecting pins being adapted to co 
Operate with said support portion to additionally 
serve as a means for preventing displacement of 
Said plates in one direction. 

10. In a photographic enlarging apparatus of 
the character described, a negative carrier com 
prising an upper plate, a lower plate, said plates 
having aligned film apertures and means for nor 
mally maintaining said plates spaced apart to 
permit the passage therebetween of a film nega 
tive, said last named means comprising a spring 
carried by one of said plates and having a por. 
tion thereof contacting the other of said plates 
to urge the said plates apart, projecting pins on 
one of said plates received in corresponding aper 
tures in the other of said plates to prevent relative 
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disalignment of said plates, and means for renov 
ably supporting said carrier. on said apparatus, 
said last named means comprising a base, a 
standard on said base, an arm slidable on said 
standard, said arm being provided with a support 
portion having a slotted opening into which said 
carrier plates are slidably received, said support 
portion having means associated therewith for 
urging said plates together against the action of 
said spring, said projecting pins being adapted to 
cooperate with said support portion to addition 
ally serve as a means for preventing displacement 
of said plates in one direction, and means for pre 
venting displacement of said plates in a direction 
at right angles to said first named direction. S 

ii. In a photographic enlarging apparatus of . 
the character described, a negative carrier Com 
prising an upper plate, a lower plate, said plates 
having aligned film apertures and means for nor 
mailiy maintaining said plates spaced spart to 
periit the pass3ge therebetween of a film nega 
tive, said last inamed means comprising a spring 
carried by one of sald plates and having a por 
tion intereof contacting the other of said plates 
to urge the said plates apart, projecting pins 
o: one of Ssaid plates received in corresponding 
sperilires in the other of said plates to prevent 
i.elative gisaliganent of 8&id plates, and means 
for rangwakiy Supporting said carrier on said 
&pg)&rats, said last nanned means comprising a 
2E.ge, a standard on said base, an arm slidable 
on Sais standaic, said arri teing provided with 
a suggor, postigiri having a slotted operling into 
which said carrier plates are siidably received, 
saic siggot, prior having means associated 
le:e it. So: 3'gig said plates together against 

io. 35 gigs. Spring, said projecting pins 
a.is.33 &C 30ggerste with said support pors. 

Cally serve as a means for pre 
w3.itjag distacea 3:nt of gaid plates in one direc 

re iC32: 33d 
is glia: for preventing displacement 

S. direction at right angles to 
eactica, said last named means 

sing projection on one of said 
75 in a recessed shoul 

arried in eans comprising a spring 
f gaid pistes and having a portion 

Sereof CO2 tacting the other of said plates to 
urge the SEid 23.6S apart, projecting pins on one 
of Said pet3S received it) corresponding aper 
tures in the other of said piates to prevent rela 
tive disaligament of said plates, and means for 
relaovably Supporting said carrier on said appara 
tus, Said last nailed nea as comprising a base, 
a standard or Said base, an arm slidable on said 
Standard, Said ai'i being provided with a sup 
port portion having a slotted opening into which 
said carrier glates are slidably received, said 
Support portion inaving rears associated there 
With for lifying said plates together against the 
action of Said Spring, said projecting pins be 
ing adapted to cooperate with said support por 
tion to additionally serve as a means for pre 
venting displacement of said plates in one direc 
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tion, and means for preventing displacement 
of said plates in a direction at right angles to 
said first named direction, said last named means 
comprising a locking projection on one of said 
plates adapted to be received in a recessed shoul 
der in said support portion, said locking pira 
projecting in a direction opposed to that of said 
first named projecting pins and on the other of 
said plates from that of said projecting pins. 

13. In a photographic enlarging apparatus of 
the character described, a negative carrier com 
prising an upper plate, a lower plate, said plates 
having aligned film apertures and means for nor 
mally maintaining said plates spaced apart to 
permit the passage therebetween of a film nega 
tive, said last named means comprising a spring 

- carried by one of said plates and having a por 
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tion thereof contacting the other of said plates 
to urge the said plates apart, projecting pins 
on one of said plates received in corresponding 
apertures in the other of said plates to prevent 
relative disalignment of said plates, and means 
for removably supporting said carrier on said ap 
parats, said last named means comprising a 
base, a standard on said base, an arm slidable on 
said standard, said arm being provided with a 
support portion having a slotted opening into 
which said tarrier plates are slidably received, 
said support portion having means associated 
therewith for urging said plates together against 
the action of said spring, said projecting pins be 
ing adapted to cooperate with said support por 
tion to additionally serve as a means for pre 
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wenting displacement of said plates in one direc 
tion, and means for preventing displacement of 
said piates in a direction at right angles to said 
first named direction, said last named meanscom 
prising a locking projection on one of said plates 
adapted to be received in a recessed shoulder in 
Said support portion, said locking pit projecting 
in a direction opposed to that of said first named 
projecting pins and on the other cf said plates 
from that of said projecting pins, 2nd a groove 
in said support portion leading to said recessed 
shoulder to facilitate the positioning of said plates 
in said slottei opening. 

14. In a photographic enlarging apparatus of 
the character described, a negative carrier com 
prising an upper plate, a lower plate, said plates 
having aligned film apertures, pairs of pins on 
said lower plate and projecting upwardly there 
from, corresponding pairs of apertures in said 
upper plate freely receiving said pills therein to 
limit relative displacement of said plates, and 
means for normally maintaining said plates 
Spaced apart to permit the free passage there 
between of a film negative, said last named means 
comprising a pair of springs fixedly attached 
intermediate their ends to said upper plate, the 
said ends of said springs being free and angularly 
bent in a direction toward said lower plate, slotted 
openings in said upper plate, said bent spring 
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ends freely passing through said slotted openings 
to abut against said lower plate. 

15. A photographic enlarging apparatus ac 
cording to claim 14, in which means are provid 
ed to cause said plates to move toward each 
other against the action of said springs to fric 
tionally grip the film negative therebetween. 

STEN JOHANSON. 

  

  


