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PATENT OFFICE 
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PHOTOGRAPHEC PRINTER FOR RESTITU 
TIONAL, ENLARGENG, AND OTHER PUR 
POSES 

Clifton R. Skinner and Frederick P. Wilcox, San 
Francisco, Calif., assignors to The Former Graf 
lex Corporation, Rochester, N.Y., a corporation 
of Delaware 

Application November 25, 1939, Seria No. 306,042 
24 Claims, 

This invention relates to improvements in pro 
jection printers for photographic purposes, 
which may be used in so-called restitutional work 
to make enlargements or reductions, or prints 
identical in size with the negatives, or which 
may be used for making photographic prints 
without restitution or distortion. 
In order that the principle of the invention may 

be readily understood, we have disclosed a single 
embodiment thereof in the accompanying draw 
ings, wherein 

Fig. 1 is a Side elevation of the enlarger or 
printer with the enlarging head moved all the 
Way to the top of its supporting structure and 
exemplifying the snubbing action of the counter 
Weight; 

Fig. 1a is a small detail in cross section on the 
line a-la of Fig. 1; w 

Fig. 2 is an enlarged side elevation of the upper 
part of Fig. 1, more clearly showing the means 
employed for tilting the negative carrier, but 
With the extreme upper part broken away; 

Fig. 3 is a side elevation of the enlarger head 
YE the negative carrier shown in vertical sec 
On; 
Fig. 4 is a front elevation of the enlarger with 

the lamp house and negative supporting means 
shown in vertical section; 

Fig. 5 is a horizontal section taken through 
Fig. 3 on the line 5-5 of that figure; 

Fig. 6 is a top plan view of one of the negative 
holders of the printer or enlarger; 

Fig. 7 is a vertical section taken through Fig. 
6 on the irregular line 7-7 of that figure; 

Fig. 8 is an enlarged front elevation of the 
enlarger head showing part of the lamp house 
broken away and also showing the lower negative 
platen open; 

Fig. 9 is a side elevation of Fig. 8, showing the 
focusing mechanism in vertical Section; 

Fig. 10 is a vertical section taken through Fig. 
9 on the line 0-0 thereof, showing the means 
for adjusting the gimbal-like mount; 

Fig. 11 is a detail in front elevation showing 
the restitutional adjustment means when tilted 
sideways; - 

Fig. 12 is an enlarged detail of the gimbal-like 
mount of the printer or enlarger; and 

Fig. 13 is a plan view of the upper platen of 
the printer or enlarger. 

It is an important purpose of our invention to 
provide a photographic printer that may be used 

SS 
as an enlarger or otherwise, and that is easy to 
Operate, has great rigidity of parts and is rela 

(C. 88-24) 
tively simple in construction. Among other in 
portant objects of the invention is the provision 
of a printer, whether for enlarging or for reduc 
ing, that is provided with means to adjust readily 
the plane of the negative with respect to the ob 
jective lens, for the purpose of correcting dis 
tortion that may exist in the negative or for the 
purpose of creating distortion. Other important 
objects of the invention will appear in the de 
tailed description of the selected embodiment of 
the invention to which, however, our invention 
is in no wise restricted, the scope thereof appear 
ing from the subjoined claims. 

Referring more particularly to the drawings of 
said selected embodiment, and first to FigS. 1 
and 1a, the supporting base or paper board is rep 
resented at 20, it having attached thereto a cast 
ing 2 held to the paper board or base 20 by 
means of a hand wheel 22 that is threaded on 
a stud 23 shown in dotted lines in Fig. i. The 
said stud 23 is in turn held to the base Or paper 
board 26 by a disk 24 that is riveted to the Stud 
23. The entire assembly is held to the paper 
board 20 by means of screws 25. 

Into the casting 2 are fitted two vertical rods 
26, one of which is shown in side elevation in 
Fig. 1, and both of which are shown in horizontal 
section in Fig. ia. A third rod 27 is also fitted 
into the casting 2 and is supported at a slight 
angle with respect to the two vertical rods 26, 26. 
The said three rods 26, 26, 27, are joined into a 
second or upper casting 28 and are held thereto 
by nuts 29, thus making a very rigid tripod struc 
ture. The said casting 28 has two upwardly ex 
tending arms 30, 30 between which is placed a 
pulley 3 having a pivot 32. Slidingly mounted 
on the slightly inclined rod 27 is a counterweight 
33 having a cable 34 of suitable material which 
passes over the said pulley 3 and is attached to 
the lamp-house bracket or arm 35 by means of a 
clevis. Mounted for sliding movement upon the 
said rods 26, 26 is a casting 37 having four bosses 
(not shown). The said lamp-house bracket or 
arm 35 is secured to the casting 37 by means of 
Screws 38 and a clamp screw 39 is provided for 
securing said casting in any position of vertical 

. adjustment on the said rods 26, 26. 
The upper end of the lamp-house bracket or 

arm 35 is provided with a pad or boss 40 to 
which is attached the lower section 4 of the 
lamp.house A by means of screws 42, 42. The 
Said lower Section 4 is of inverted truncated 
Conical form for reasons which will be set forth 
fully hereafter. The upper section 43 of the 
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lamp house A is also of truncated out agrgia, 
conical form for reasons which wi: Ge 82 for 
hereinafter and is desirably of greater vertical 
extent than the lower section 3 of the said an 
house. The two sections or portions & G and 33 
of the lamp house A are attached together by 
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is provided with an upstanding loss 33. 

means of a suitable number of circumferentially 
arranged screws éé. The structure of the lax 
house will be more fully described hereinae. 
Also supported on the upper end of the airp 

house bracket or arm 35 is a doWWard extension 
or member 35, best shown in sigs. 2, 3 and 9, to 
which is attached a rod É6 having 8, focusing 
member 6 sliding thereon and secured in any 
position of vertical adjustment by a knob 38. 
To the said member 6 is attached a lens Support 
member $9 by neans of several screws (396, one 
of which is shown in Fig. 2. To the Said bracket, 
or arm 35 is also attached a yoke 59 to which 
is Secured the upper negative platen 58 by Eleans 
of two oppositely positioned shoulder screws S2, 
best shown in their relative positions in Figs, 4, 
8 and 1. 
As best shown in Figs. 2, 3, 4, etc., the lower 

Section 6 of the lamp house A has a downwardly 
extending cylindrical portion 53. The said yoke 
56 is provided with a pad or boss 53 held to the 
said member 65 of the bracket or arm 33 Ely 
means of a screw 55. The yoke 59 supports the 
said upper negative plater is by means of the . 
said shoulder Screws 52. Other features of said 
yoke 56 will be iaiter described. 
The upper negative platen structure 8 is 

shown in detail in Fig. 3, and is there repre 
sented as provided with a cylindrical extension 
or member 56 upstanding from a flat rectanga 
lar portion 5; having a central opening 53 and 
a latch 59 that is carried by bosses 8, 86 and g, 
rivet pin . The said atch 5 is held in atched 
position by means of a spring 62 that is shown 
in FigS. 2, 3 and 9. 
The said yoke 59, as shown in Sigs. 9 to 3, 

e 
upper platen cylindrical extension S6 is provided 
with a laterally extending boss 68 shown in 
Fig. 9. Threaded into the said boss 63 is a short 
horizontal threaded shaft or rod 6G having an 
operating knob 66 provided with a suitable hold 
ing notch 6. m 

Also attached to the said boss 63 is a Spring 
member 68, shown in Figs. 9 and 2, as held to 
the boss 63 by means of screws 69, 69. The said 
yoke 50 has an upwardly extending mercer or 
part that is best shown in ig. 2. The said 
upper negative platen structure S is provided 
with a boss that is best shown in Fig. 3, and 
is also shown in partial section a sig. G. Ele 
said member 7G is also provided trith a shoulieg 
pin 72 to which is attached a spring 3 also 
attached to the boss by teens of a pia. Bé, 
most clearly appearing in Fig. 6. 
As will best appeg from Sigs. 2 and 9, if the 

adjusting knob 63 toe turned in a clockwise direc 
65 tion, the shaft or rod (33 that is threaded into 

the boss 63 will be moved inward End contact 
with the said laterally extending boss 63 of the 
upper cylindrical extension or Sirenber 53 of the 
upper platen 65, thus causing the said cylin 
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drical extension member 56 to be rocked about 
its axis on the two opposite screws 52 of the 
yoke 5, thus tensioning the spring 3. If the 
said knob 66 be turned in a contracockwise 
direction, thus causing the said shaft 65 to be 
ret: 'ted from the boss 86 of the said cylindrical 

2,283,808 
(extension or Een be 5, the latter Will be caused 
to be returned by he said spring 3. 

freferably in this manner, Raeans is provided 
to control readily the tilt of the upper negative. 
plater structure 5 in what may be terned a 
fore and aft direction, or which is more precisely 
defined as a rocking motion about one horizontal 
8xis which, in this embodiment of the invention, 
is provided by the opposite screws 52. It desired, 
the shaft or rod 55 may be provided with a multi 
pe lead thread, so that one turn of the knob 66 
will advance the said shaft or rod 65 sufficiently 
far to obtain all the tilt that is desired of the 
said upper negative platen structure 54. In order 
to provide ready means for determining when 
the Said platen structure S is in a truly hori 
2Ontai position, the anoes 6 as provided in the 

5 

5 

of 66, to be engaged by ae spring 68 when , 
the knob 66 is in such Eaton as will insure 
the horizontal position of the said upper platen 
Stricture 8. r 

As shown in Fig. 4 when taken with Fig. 12, 
each shoulder screw 62 passes through a hole 5 
in the yoke 55 and engages a threaded boss 
of the upper cylindrical platen extension or men 
ber 66 of the said upper platen structure 3, he 
padi or boss 53 of the yoice 5 is provided with a 
hole H, shown in Fig. 12, through which passes 
the shoulder screw 55 previously referred to, the 
i8tter being threaded into the downwardly ex 

20 

25 

3. 
eading neber 33 of the bracket or an 35. , 
the said shoulder screw 55 is also provided with 

8. Washer 532 furnishing additional support for 
theyore 5G. m 

Referring articularly to Eigs. 10, and 2, 
the boss 33 is provided, as shown in Fig. 10, with 
an aria & having a pin 3. The member 35 of 

35 

the and house bracket, or arm 3S is also pro- . 
Vided with a boss 86, shown in Fig. 10, into which 
is thseeded a ghaft 3 having a knob 82. Also 
attached to boss 36 is a sat spring 33 by hears 
of Screws 88, 36. The boss 86 is provided with 
a pin 88. Attached to the pira 9 of said arrn 28 
&Eid to the pin 35 of the boss 3G is a coiled spring 
88, causing the said artin 73 to remain in con 
tact with the end of the right hand threaded 
shaft 82. When the knob 82 is turned in a clocs 
-wise direction, the area 8, hub (53 and yoke 58 
are caused to swing in a clockwise direction 
around the Serey 55, at the sane time putting 
tension on the sing 86. When the ko. 33 
is turned is a contracockwise direction, thus 
withdrawing the threaded shaft (38 from the face 
of the grin 8, the said spring 36 causes the yoke 
39 to te gy, g in a contriclockwise direction. 
Since the per plater 6 is attached to the yoke 
56, said apper paten 3 is caused to swing in a 
Exe Earner. In this Eneather, the position of the 

agic Ages platea is adjusted at right angles to 
the stying previously described in connection with 
the saolo 33 is lateral direction. 

a vigil thus clearly be seen that ye have pro 
vided ?ines as for adjusting the negative support 
ing platen in any direction with respect to the 
vestical axis of the lens, thus providing means 
for correcting distortion this; nay be in the nega 
tive, greats eig Eiso this revices: for easing 
8 distortion which may be required in special 
Work. Eitage to tie Eger peiteia is a lower 
platen Elenber 8, by means of hirages 83, 88, as 
shown in Figs, 9 &nd 13. She said lower platen 
8 is held in a closed position, as snow.a. in Figs. 1, 
2, 3 and li by means of the latch 59. Attached 
to the Said lower plate Enenbar 8 and to the 
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leis Si2O3t 33 is a sellows 89. The lens giggor, as 
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49 is provided with means for attaching the lens 
90 in a manner not needing detailed description. 
The lamp house A, the two sections 4, 43 

whereof have been briefly referred to, are so con 
structed as to dissipate rapidly the heat that is 
radiated by the light Source herein indicated as 
an electric lamp or bulb 9 of suitable power. As 
already stated, the said lamp house A consists 
of the lower inverted truncated conical section 4 
having integral therewith the downwardly ex 
tending cylindrical part 53 and the upper trun 
cated conical section 43. The said cylindrical 
member 53, which we term a light condenser cyl 
inder and which Supports light modifying means, 
has an upwardly extending portion 92 that is of 
Sufficient vertical extent to prevent direct rays of 
light from the electric lamp 9 from reaching 
ventilating holes 93 provided at preferably numer 
ous points circumferentially distributed at or 
near the base of the section 4. The upper sec 
tion 43 is provided with a relatively large num 
ber of vertical heat radiating ribs or fins 94, and 
the lower section 4 of the lamp house A is also 
provided with a corresponding number of heat, 
radiating ribs or fins 95. The said upper section 
3 of the lamp house A is provided with a flat top 
96 having a series of circularly arranged ven 
tilating holes 97 Sufficient for the purpose. A 
bOSS 98 extends upwardly from the said flat top 
96 of the upper section 43, and has a central hole 
through which passes a lamp supporting tube 99 
that is held in place by means of a locking screw 
00, whereby the vertical position of the light 9 
may be very accurately adjusted. 
To the lower end of the tube 99 is attached a 

Socket 0 of well known structure, for the said 
electric light bulb or light 9 f. To the said lamp 
Socket 0 is attached a heat radiating baffle plate 
02, which serves also to prevent direct rays of 

light emanating from the lamp 9 from passing 
through the ventilating holes 97. A very im 
portant purpose of the Said baffle plate is to ra 
diate heat away from the said lamp socket Of. 
An electric conducting wire f O3 passes through 
the tube 99 and is suitably connected with the 
Socket Of, and, as stated, the structure provides 
means for readily positioning the electric lamp 
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9 at the desired point of vertical adjustment. 
The lower end of the cylindrical portion 53 of 

the lower section 4f of the lamp house A, as best 
shown in Figs. 3 and 4, is provided with a lip 
04 for supporting the lower condense lens 05 

of the light modifying means. There is also pro 
vided above the condenser lens OS a spacing cyl 
inder f06 above which is fitted the upper con 
denser lens 07 that is held in place by a snap 
ring 08. The said two condenser lenses fo5, 
07, constituting the light modifying means, are 

thus positioned beneath the cylindrical portion 
or member 92 in this preferred embodiment of 
the invention. 

It will be evident from the illustration and 
foregoing description that the lamp house A does 
not contact with the upper negative platen struc 
ture 5, and that therefore there is no direct 
path of heat conduction between the said lamp 
house A and the said negative platen structure. 
This fact is of peculiar advantage when working 
with photographic films, since it is well known 
that if the heat be excessive the film will be 
ruined. 
The construction and form of lamp house here 

in disclosed has been arrived at only after con 
siderable experimentation, and they are such as 
to have entirely eliminated the difficulty incident 

3 
to the generation of a very considerable degree 
of heat from a lamp that gives sufficient illumi 
nation to provide rather short exposures on cer 
tain types of photographic paper. We have been 
enabled to overcome the difficulty referred to by 
providing a construction in which, as diagram 
matically shown by the arrows placed on Fig. 4, 
air is taken in at the base of the lamp house A 
through the ventilating holes 93, the air then 
passing into the upwardly and inwardly tapering 
Section 43 of the lamp house A to the quite nar. 
row top 96, where it escapes through the holes 97. 
The air is thus heated more rapidly at the upper 
end of the Said lamp house A, and thereby its 
velocity of movement is increased in an upward 
direction. This actually creates a very distinct 
and considerable upward current of air through 
the holes 93, around the lamp 9, around the 
baffle plate if and out through the holes 9, as 
indicated by the said arrows on Fig. 4. 
The upright walls of the lamp house A also 

absorb considerable heat from the lamp 9, and 
that heat is in turn radiated away from the walls 
Of the lamp house by the ribs or fins 94 and 95, 
as diagrammatically indicated by the arrows on 
Fig. 4. Thus, we are enabled by the present in 
-vention to use light of much more intensity than 
Could be used in photographic printers heretofore 
Constructed So far as we are aware. 
The Space provided between the downwardly 

extending cylindrical portion or member 53, 
wherein are supported the condenser lenses 05, 

Oil, and the upwardly extending cylindrical mem 
ber 56 of the upper platen structure 5, which 
space is clearly indicated in Figs. 3 and 4, is for 
the purpose of permitting the said cylindrical 
member 56 to be tilted in any direction for the 
purpose Stated. 

In using a photographic printer, whether it be 
for enlarging Or for other photographic purposes. 
it is necessary that means be provided to adjust, 
the objective lens with respect to the negatives 
wherefrom prints are to be made. This is pro 
vided for in the disclosed construction because 
of the fact that the objective lens 90 is mounted 
on the rod 46 constituting a lens carrier, which 
rod is in turn attached to the focusing member 
47 by means of the screws 49a. The said focusing 
member 47 is thus movable in a vertical direction 
on the lens carrier rod 46 by means of the focus 
ing knob 48, shown in side and in end elevations 
in Figs. 3 and 4, and the detailed structure of 
which is shown in vertical section in Fig. 9. 
As shown in the latter figure, the lower end of 

the lens carrier rod 46 is represented in vertical 
Section and is there shown as having a vertically 
extending key-way 09 in which rides a disk f it. 
In practice the side walls of the said key-way 
have a slight taper toward each other and the 
focusing disk if Ohas a corresponding taper. The 
Said disk () is attached to a very short shaft 

and is held in contact with the lens carrier 
rod 46 by means of a spring 2 bearing upon 
the said short shaft , the latter being integral 
with the focusing knob 48. The spring f2 is at 
tached to the focusing member 47 by means of 
screws 3, f3. 

If the focusing knob 48 is turned, the shaft 
and the focusing disk ff0 will also be caused to 
turn. Since the said focusing disk if G rides in 
the key-way 09, the walls of which are provided 
with tapered sides and the disk to being also 
provided with tapered sides that fit into the said 
key-way 09, any movement of the disk if 0 will 
cause the focusing member 47 to be moved along 
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the lens carrier rod 46. It is noted that the Sail 
rod-A6 is represented as broken away at its loyer 
tendin Figs. 2, 3, 4 and 9, but it is shown complete 
in Fig. 1. The length of the said leas carrier rod. 
f6 is such as to permit all necessary focusing ad 
justment of the objective lens 9 with respect, 
to the base or paper support 2. The said lens 

: carrier rod 46 itself is, as already stated, fixedly 
connected to the bracket Or arm 35 and so noves 
up or down thereWith as the coaterweight 33 is 
moved along the slightly inclined rod 2. If the 
counterweight 33 is elevated to O substantially 
to the upper end of the said Od. 2, the lamp 
house A and the supporting parts are correspond 
ingly lowered. 

It is evident that the size of the print with 
relation to that of the negative is determined 
by the focal length of the objective less E and 
the distance of that lens from the paper upon 
the base or support 2). Thus, the print Gaay be 
an enlargement or a reduction or of the Sanne 
size as the negative. 
When the focusing, knob is is turned in a 

clockwise direction, the disk will also be 
turned in a clockwise direction, this castEg the 
focusing member 8, to be noved tapward on the 
lens carrier rod 66, thereby moving the objective 
lens 96 in an upward direction. 

it will be evident from the foregoing descripo 
tion that we have provided means for Oving 
the said objective lens 9 close to or further 
away from the negative, thus permitting f:SE.g. 
The said structure is self-locking and e3ds :ho 

- further clamping of any kid. 
When the focusing position is once oRai, the 

focusing member 3, reasis in that position. 
Attached to the said enoes is a filte holder 

8, best shown in Fig. 4. it is held fast to the 
focusing Enenber 3 by Raeans of a shoulder screwy 

5, shown in section in Fig. 9. The said filter 
holder 6 is provided with a laterally extending 
end 6 that contacts with the OWer end of the 
said focusing member 6 when the said filter 
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holder 4 is swung into position directly under 
the objective lens 99. The said filter holder 5 
may be of any well known construction carrying, 
if desired, a single filter for use in focusing the 
lens, or it may carry a set of three filters for 
use in making, three-color separations, 

In Figs. 5 and 6, there is show in detail the 
construction of the negative carrier. This is 
made up of an upper member i and a lower 
member 8, together provided with an opening 
9 centrally positioned. There are also prefer 

ably provided notches 20 in the upper member 
of the carrier and notches 2 in the lower neo 
ber of the Said carrier, said latter notches being 
indicated in dotted lines in Sig. 6. The said 
notches are provided in order to facilitate the 
separation of the said two members SS, 3. In 
the said lower member 8, there are preferably 
provided a series of four pins 22, 22 for the 
purpose of positioning the negative in the nega 
tive carrier cornposed of the said two Reiners. 
In the said Cyer member 28, of the negative 
carrier, are preferably provided &dditions; pins. 
or dowels 23, 23, the purpose whereof is to se 
cure the proper location of the negative carrier 
on the lower platen 3 in sitsile holes (not 
shown). 

in Figs. 8 and 9, the lower platen 8i, higed at 
33, and the negative carrier , 83 are snosya 
in place. The disclosed construction is Such as 
to permit any dust or dirt that may be on the 
negative to be readily brushed of when the nega 

2,236,808 
tive is in position. By swinging the lower piaten 
8 upWardly, the said offer paten is engaged by 
the platen latch 59, this holding the negative 
carrier 888, 9 in proper position, as best shown 
in Figs, 2, 3 and 4. It will be observed that the 
bellows 33 is at a times Supported at its lower 
end by and upon the lens support proper 69. 
The constructioE) is such as to permit, the platen 
latch 53 to be disengaged and the belows moved 
into the position show in Fig. 9, for the purpose 
stated, but without disturbing the focusing 8d 
justment. W 

In order to remove the negative, it is merely 
necessary to release the latch 59, whereupon the 
lower piaten 8 can be swung downwardly, and 
the negative carrier A, 8 will thus be renoved 
from the said lower platen 37. In some cases it 
ray Enot be desirable to provide the negative Caf 
rier with the locating dowels or pins 23, 23, and 
in such case the negative carrier plates it, 3 
Rinay be Enoyed around into any desired position 
on the lower plater 37, thus allowing a different 
portion of the negative to be centered Over the 
lens $8. 
The said legative carrier, made up in the pres 

ent enabodiment of the invention of the plates 
, 8, may be provided with different opens 

ings 9, in order to accommodate different neg 
ative sizes, and the said plates , 8, which 
constitute the negative carrier, may be hinged 
together, thus for ning a book-like structure. 
Such a construction is of Some advantage when 
using the negative carrier in the dark room, since 
then ioti parts of the negative carrier Would at 
a times the coupled together. In the disclosed 
embodiment of the invention, they are, however, 
shown as entirely separate or separable parts. 
he said legative carrier lay also be provided 

with glass in the event that the operator wishes 
to use a negative carrier of such type. 

The photographic printer herein disclosed en 
bodies numerous novel features enabling the op 
erator to nake better prints with less danger of 
injuring the aegatives, while at the Sane time 
a great amount of illumination can be employed 
locause of the novel structie of the lamp house, 

the disclosed invention provides means for 
changing the position of the negative carrier 
with respect to the central or vertical axis of the 
lens. 96. Eeretofore the negative has, so far 8S 
we are aware, always been held in a plane at 
right angies to such an axis, and a great raiore 
ity of the cameras today manufactured have no 
means for correcting distortion that occurs be 
cause the camera, is tilted upWard or sideways to 
include a the material wanted on the photo 
graph when taking the picture. 

In the disclosed embodiment of the invention, 
the negative when supported in the negative car 
tier Inay be tilted either upon the two opposite 
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screws 2 or ipon the screW 55 (positioned at 
right angles to an imaginary line drawa through 
the said screty 53, as cleary show in Fig. 5), or 
it may be ited simultaneously upon all three of 
said Supports in E, Inanner generally signier to S. 65 
gimbal-ring construction. it will be evident that 
is this reggae aEny Cone of the negative Gray 
a tilted ap OR dioW, or either half of the egg 

tive in 837 he tied up or down, With an opposite 
Enoye ent of the opposite corner or opposite half 
of the negative, thus in effect tilting the negative 
about tae Wertical aris of the objective lens 96. 
in this manner, any distortion that exists in the 
negative car e corrected in the print, or co 
versey, dist9tion may be crested in the gat 
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from a perfect negative, or perfect prints may be 
made from a perfect negative. 
The photographic printer herein disclosed is 

readily operable in a dark room, inasmuch as the 
lamp house and the parts attached thereto can 
be easily moved upward or downward and locked 
in any position. Owing to the employment of a 
counterweight, such as 33, very little effort is 
required to make the proper adjustment. 
The counterbalancing means is such that as 

the lamp house A is moved upward, it will reach 
a point just before the end of the upward move 
ment at which the cable 36 is in a horizontal line. 
This stops the upward movement of the bracket 
or arm 35 short of a point where the bracket 3 
would strike the bracket 28, and in such case 
Would impart a severe shock to the mechanism. 
So far as We are aware, we are the first to pro 
Wide means Satisfactorily to accomplish this re 
Sult and to overcome a defect which has been in 
herent in photographic printers heretofore manu 
factured. It is evident that when the operator is 
moving the lamp house A upward, he is particu 
larly concerned with picture size, and may not 
have in mind the position of the bracket 2 upon 
the guide rods 26. If, therefore, means were not 
p: uvided to limit the upward motion, the shock . 
incident to an excess upward movemant Would 
Occu. 
The lamp house may be made of any suitable 

material, but desirably it is formed of cast alumi 
nurn in order to obtain maximum heat conduc 
tion, and the exterior of the lamp house may be 
blackened for the same purpose. 

it is to be noted that in the printer or enlarger 
of our invention, the negative may be tilted at 
any angie With regard to the axis of the light 
path through the negative, and thus either delib 
erate distortion of a normal negative may be ob 
tained on the paper board 20 or, if desired, a 
negative having angular distortion therein or 
faulty perspective may be tilted to form a cor 
rected image on the enlarging or printing paper. 
it will be obvious to those skilled in the art that 
the depth of focus and depth of field of the en 
larging lens may be adjusted by the use of the 
conventional iris diaphragan to accommodate the 
change in plane of the negative. 
One of the most important features of the 

mechanism hereira disclosed is that the hot lamp 
house is not directly connected with the negative 
holder or the negative holder support. An air 
Space is provided therebetween, and thus heat 
cannot be conducted directly from the lamp house 
to the negative. This is a great aid in maintain 
ing Cool conditions for the negative, and the spac 
ing of the negative holder and holder support 
away from the condenser lens mount also allows 
for the tilting movements to take place without 
contact with the heated lamp house. Further 
more, the flexible bellows not only allows accu 
rate focusing but also permits inspection of the 
negative, as is evident from Figs. 8 and 9. 

It will also be obvious that while we have used 
a vertical enlarger to illustrate the invention, 
Such an illustration is not deemed to be a limita 
tion as a horizontal operation is fully equivalent. 
Therefore, while in certain of the claims we have 
referred to an upper negative platen structure 
and to a lower negative platen structure, it is to 
be understood that these terms are used generi 
cally and as meaning respectively the platen 
structure nearer to and the platen structure 
further from the lamp house. 

Having thus described one illustrative embodi 

5 
ment of the invention, it is to be understood that 
although specific terms are employed, they are 
used in a generic and descriptive sense and not 
for purposes of limitation, the scope of the in 
vention being set forth in the following claims. 
We claim: 
1. A photographic printer, for restitutional, for 

enlarging, and for other photographic printing 
purposes, having in combination; a light source, 
a lamp house therefor, light-modifying means 
mounted at One end portion of said lamp house, 
Supporting means for said lamp house to hold the 
same with relation to the print, a negative holder 
with means to maintain said negative holder in 
operative relation to said light-modifying means, 
means to support an objective lens between the 
light-modifying means and the print, means So to 
support the lamp house and the negative holder 
with relation to each other that a free air space 
is provided between said lamp house and said 
negative holder, to prevent Overheating said nega 
tive holder being tiltable upon its said support 
about a transverse axis, thereby to vary the plane 
of the supported negative with respect to the 
objective lens, without disconnecting said nega 
tive holder iron its said supported relation to the 
lamp house. 

2. A photographic printer for restitutional, for 
enlarging, and for other photographic printing 
purposes, having in combination; a light Source, 
a lazinp house therefor, light-modifying means 
mounted at one end portion of Said lamp house, 
supporting means for said lamp house to hold 
the same with relation to the print, and a nega 
tive holder with means to maintain it in operative 
relation to said light-modifying means, said nega 
tive holder having a part extending therefroin. 
about and overlapping the light-modifying means 
but out of contact therewith said maintaining 
means including means connected to said extend 
ing part for tilting the negative holder about an 
axis transverse to said negative holder, so as to 
vary the plane of the supported negative with 
respect to the objective lens. 

3. A photographic printer for restitutional, for 
enlarging, and for other photographic printing 
purposes, having in combination; a light source, 
a lamp house therefor, light-modifying means 
mounted at one end portion of said lamp house, 
supporting means ior said lamp house to held 
the same with relation to the print, and a nega 
tive holder with means to maintain it out of cora 
tact with said lamp house but in operative rela 
tion to the light-modifying means thereof, COIn 
bined with means for adjusting said negative 
holder while so maintained, angularly with re 
spect to a plane extending transversely through 
the light-modifying means. 

4. A photographic printer, for restitutional, for 
enlarging, and for other photographic printing 
purposes, having in combination; a light Source, 
a lamp house therefor, light-modifying means 
mounted at one end portion of said lamp house, 
supporting means for said lamp house to hold 
the same with relation to the print, a negative 
holder, means to support the same upon said Sup 
porting means for the lamp house in proximity 
to said lamp house but spaced therefrom, to tilt 
about a transverse axis of said negative holder, 
and associated Supporting means for said nega 
tive holder to permit said negative holder to tilt 
about another transverse axis thereof at substan 
tially right angles to Said first axis. 

5. A photographic printer, for restitutional, for 
enlarging, and for other photographic printing 
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purposes, having in combination; a light source, 
a lamp house therefor, light-modifying means 
mounted at one end portion of said lamp house, 
Supporting means for Said lamp house to hold 
the same with relation to the print, a negative 
holder, and means connected to said supporting 
means for the lamp house to Support said nega 
tive holder in Operative proximity to said lamp 
house and including two opposite members on 
which the said negative holder may tilt on a 
transverse axis, and an additional support for 
Said holder upon which said holder may also 
tilt on another transverse axis, whereby the plane 
of the said negative holder may be changed sepa 
rately or conjointly about either or both of two 
different transverse axes. 
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6. A photographic printer for restitutional, for 
enlarging, and for other photographic, printing 
purposes, having in combination; a light source, 
8, lamp house therefor, light-modifying means 
Inounted at One end portion of said lamp house, 
Supporting means for said lamp house to hold 
the same with relation to the print, a negative 
holder and a supporting yoke therefor carried 
by the supporting means for said lamp house, 
Said yoke having opposed arms, and means 
mounted therein for supporting said negative 
holder for tilting movement in operative prox 
irrity to the light-modifying means of said lamp 
house. 

. A photographic printer for restitutional, for 
enlarging, and for other photographic printing 
purposes, having in combination; a light, Source, 
a lamp house therefor, light-modifying means 
Counted at one end portion of said amp house, 
Supporting means for said lamp house to hold 
the same with relation to the print, a negative 
holder and a supporting yoke therefor carried by 
the supporting means for said lamp house, said 
yoke having opposed arms, 2nd means mounted 
therein for supporting said negative holder for 
tilting movement in operative progirity to the 
light-Imodifying means of said lamp house, said 
yoke also having between said arras means to 
Support said Enegative holdier for tilting upon a 
Second transverse axis whereby the plane of the 
Supported negative With respect to the objective 
lens may be varied about either or both of said 
transverse axes. 

8. A photographic printer for restitutional, fo 
enlarging, and for other photographic printing 
purposes, having in combination; a light source, 
a lamp house therefor, light-modifying means 
founted at One end portion of said lap house, 
Supporting means for said lang house to hold 
the same with relation to the print, upper and 
OWe negative platen structures, supported by 
said supporting means for the lang house in 
Operative proximity to but spaced frona said lamp 
house, and operable Without disconnection from 
Of contact with Sid Sugporting means, to permit 
the insertion of g, negative or negative holder. 

9. A photographic printer for restitutional, for 
enlarging, and for other photographic printing 
purposes, having is coabination; a light source, 
& lamp house therefor, light-modifying raeans 
Knorated at one end portion of said lamp house, 
Sporting means for said lamp house to hold 
Sane With relation to the print, upper and lower 
legative plater structures, Sugpported by said sp 
porting means for the lamp house in operative 

is 

groximity to out spaced from said ang. house, 
and operable Without disconnection froza or coal 
tact with said supporting Ene&ng, to gerate the 
insection of a negative or negative holdies, and 

2,288,808 
a negative carrier received between said platen 
structures, and including two flat, Glenbershaya, 
ing means for attaching them together at. One: 
edge. 

10. A photographic printer for restitutional, 
for enlarging, and for other photographic print 
ing purposes, having in combination; a light 
source, a lamp house therefor, light-modifying, 
means mounted at one end portion, of said, lamp. 
house, Supporting means for Said lamp house to 
hold the same with relation to the print, upper. 
and lower negative platen structures, Supported. 
by said supporting means for the lang house in 
operative proximity to but spaced from saidlamp 
house, and openable without disconnection from 
or contact with said supporting means, to permit 
the insertion of a negative or negative: holder, 
and a negative carrier receivable between said 
platen structures, said lower platen structure 
having a bellows connected thereto, and means, 
for latching together said platen structures: 

11. A photographic printer for restitutional, 
for enlarging, and for other photographic print 
ing purposes, having in combination: a light 
source, a lamp house therefor, light-raodifying 
means mounted at one end portion of said lamp 
house, supporting means for said lamp house to 
hoid the same with relation to the print, a nega 
tive holder and means to 3 maintain it in operative. 
relation to the light-modifying means, said main 
taining means including an upper negative-platen 
structure 5 and naans to Support the same SO 
as to providie a free air space between it and the 
lamp house, and a lower platen structure 8 de 
tachably connected to the upper platen structure 
so as to receive the negative holder therebetween 
said upper platen structure having at One or 
more edges thereof, as a part of the means to 
support the same, means providing a transverse 
axis (ir said upper platen structure, the said 
apper plain structure being titable upon Said 
axis without making contact thereof with the 
lamp house. 

12. A photographic printer for restitutional, 
for enlarging, and for other photographic print 
ing purposes, having in combination, a light 
source, a lamp house therefor, light-modifying 
means mounted at one end portion of said lanp 
house, supporting means for Said lamp house to 
hold the same with relation to the print, a nega 
tive holder and means to maintain...it in operative 
relation to the light-modifying means, said main 
taining means including an upper negative 
platen structure having an extension. Surround 
ing but spaced from the light-modifying means 
and a lower platen structure connected to Said 
upper platen structure and carrying a bellows: 

13. A photographic printer for restitutional, 
for enlarging, and for other photographic print 
ing purposes, having in combination; a light 
source, a lamp house therefor, light-modifying 
means mounted at one end portion of said lamp 
house, supporting means for saidlanphouse to 
hold the same with relation to the print, a nega 
tive holder and means to maintain it in operative: 
relation to the light-modifying means, said main 
taining means including an upper negative platen 
structure having an extension surrounding but 
spaced from the light-modifying: means. and a 
lower platen structure connected to said upper 
platen structure, a bellows carried by said, lower." 
platen structure, a lens-support connected to the: 
Outer end of said bellows, and means whereon, 
Saidiens-Support is mounted so as to permit the 
temporary separation of the two plater struce 
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tures for insertion or removal of the negative 
holder. Without separation of the said bellows 
from the lens-Support. 

14. A photographic printer for restitutional, 
for enlarging, and for other photographic print 
ing purposes, having in combination; a light 
Source, a lamp house therefor, light-aodifying 
means mounted at one end portion of said lamp 
house, Supporting means for said lamp house to 
hold the Saine with relation to the print, a nega 
tive holder and means to maintain it in opera 
tive relation to the light-modifying means, said 
maintaining means including an upper negative 
platen structure 5 having a hollow portion ex 
tending upwardly so as to surround and overlap 
the light-modifying means without contact there 
With, and a lower platen structure 87 mounted so 
as to be Swung away from the upper platen struc 
ture for handling the negative holder. 

5. A photographic printer for restitutional, 
for enlarging, and for other photographic print 
ing purposes, having in combination; a light 
Source, a lamp house therefor, light-modifying 
raneans mounted at one end portion of said lamp 
house, supporting means for said lamp house to 
hold the same with relation to the print, a neg 
ative holder and means to maintain it in a posi 
tion surrounding but out of contact with said 
light-modifying means for tilting said negative 

9 holder, such means including a member 56 hav 
ing a lateral formation 64, a yoke 5 pivotally 
mounted upon said member 56, and an adjusting 
Shaft or Screw 65 threaded into said yoke and 
having contact with said lateral formation S3. 

16. A photographic printer for restitutionai, 
for enlarging, and for other photographic print 
ing purposes, having in combination; a light 
Source, a lamp house therefor, light-modifying 
reans mounted at One end portion of said lamp 
house, Supporting means for said lang house to 
hold the Saine With relation to the print, a nega 
tive holder having a part which surrounds and 
overlaps the light-modifying means without 
contact therewith, said negative holder having 
two parts hinged together and adapted to receive 
the negative carrier therebetween, with means 
for securing said hinged parts together for the 
printing operation. 

17. A photographic printer for restitutional, 
for enlarging, and for other photographic print 
ing purposes, having in combination; a light; 
Source, a lamp house therefor, light-modifying 
means mounted at one end portion of said lamp 
house, Supporting means for said lamp house to 
hold the same with relation to the print, a nega 
tive holder and means to maintain it in operative 
relation to the light-modifying means, said 
maintaining means including an upper negative 
platen structure positioned in proximity to but 
spaced from and non-contacting with the part 
of the lamp house having the light-modifying 
means, and means to support said platen struc 
ture to tilt upon a transverse axis. 

18. A photographic printer for restitutional, 
for enlarging, and for other photographic print 
ing purposes, having in combination; a light 
Source, a lamp house therefor, light-modifying 
Ileans.mounted at One end portion of said lamp 
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house, supporting means for said lamp house to 
hold the same with relation to the print, a nega 
tive holder and means to maintain it in opera 
tive relation to the light-modifying means, said 
maintaining means including an upper negative 
platen structure positioned in proximity to but 
Spaced from and non-contacting with the part 

means mounted at one end portion of Said lamp 

7 
of the lamp house having the light-modifying 
neans, and raeans to Support said platen struc 
ture to tilt upon a transverse axis, and also a 
Second transverse axis which is at substantially 
right angles to said first axis. 5 

19. A photographic printer for restitutional 
for enlarging, and for other photographic print 
ing purposes, having in combination; a ligh 
Source, a lang house therefor, light-modifying 
means mounted at One end portion of said lamp 
house, Supporting means for said lamp house to 
hold the Sane with relation to the print, a nega 
tive holder and means to maintain it in opera 
tive relation to the light-modifying means, said 
maintaining means including an upper negative 
paten structure positioned in proximity to but 
Spaced from and non-contacting with the part 
of the lang house having the light-modifying 
means, and means to support said platen struc 
ture to tilt upon a transverse axis, and a lower 
negative platen structure connected to said up 
per negative platen structure but openable with 
out disconnection therefron to permit the inser 
tion of the negative or negative holder between 
said two platen structures. 

20. A photographic printer for restitutional, 
for enlarging, and for other photographic print 
ing purposes, having in combination; a light 
source, a lamp house therefor, light-modifying 
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house, Supporting means for said lamp house to 
hold the sane With relation to the print, a nega 
tive holder and means to maintain it in operative 
relation to the light-modifying means, Said main 
itaining means including an upper negative platen 
structure positioned in proximity to but spaced 
from and non-contacting with the part of the . 
lamp house having the light-modifying means, 

35 

and means to support said platen structure to 
tilt upon a transverse axis, and a lower negative 
platen structure connected to said upper negative 
platen structure out openable Without disconnec 
tion therefrom to permit the insertion of the 
negative or negative holder between the said tWO 
platen structures, and a bellows attached to Said 
lower negative platen structure. 

21. A photographic printer for restitutional, for 
enlarging, and for other photographic printing 
purposes, having in combination; a light Source, 
a lamp house therefor, light-mcdifying means 
mounted at one end portion of Said lamp house, 
supporting nears for said lamp house to hold the 
same with relation to the print, a negative holder 
and means to maintain it in operative relation 
to the light-modifying means, Said maintaining 
means including an upper negative platen struc 
ture positioned in proximity to but spaced from 
and non-contacting with the part of the lamp 
house having the light modifying means, and 
means to support said platen structure to tilt 
upon a transverse axis, and a lower negative 
platen structure connected to said upper nega 
tive platen structure but openable without dis 
connection therefrom to permit the insertion of 
the negative or negative holder between said two 
platen structures, and a bellows carrying an Ob 
jective lens attached to said lower negative plateia 
structure, and means carried by the supporting 
means for the lamp house for adjusting said bel 
OWs and lens for focusing. purposes while at 
tached to said lower negative platen structure. 

22. A photographic printer for restitutional, for 
enlarging, and for other photographic printing 
purposes, having in combination; a light source, 
a lamp house therefor, light-modifying means s 
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supporting means for said lang house to hold 
the same with relation to the psia, e, i.egative 
holdier and means to maintain it. OgeS2tive Sea 
tion to the light-modifying reas, S.2d 318ia 
?taining raeans including a Lipper legative late: 
structure positioned in pgoginity 3G slit sp3-ced 
from and non-contacting Witn the 33rt of the 
lamp house having the light Ecdifying asses, 3, 
lower negative platea structure connected to said 
upper negative plater stircture at 02ngabe 
without disconnection therefore to periai, the 
insertion of the negative or negative older ice 
tween said two plater structures, areans to slap 
port said upper negative plate staticiuge spot 
two transverse axes thereof in said position, and 
means permitting natial adjuster?, of said 
upper negative plater structure bols, she of 
Said two transverse axes for varying file plane 
of the supported negative with respect to the 
Objective lens. 

23. A photographic printer for restituticas, for 
enlarging, and for other photographie Sprinting 
purposes, having in combination; a Fight source, 
a lamp house therefor, light-modifying aeans 
mounted at One end portion of said is Cap actise, 
supporting means for said sing Saoise to hold 
the same with relation to the print, a negative 
holder and means to maintain it in operative rea 
tion to the light-modifying means, said Araintain 
ing Ineans including an upper (Regative giaten 
structure positioned in proximity to 3 spscad 
from and non-contacting with the agit of the 
lamp house having the light-modifying gears, g, 
lower negative platen structure connected to said 
22 r negative platen structuate 2 (ergie 
Without disconnection therefron to paint ae 
insertion of the negative or negative notes Ree 
tWeen Said two platea structures, Gears to sp 
port. Said upper negative platen stricise ago. 
two transverse 23kes thereofia said position, agai 
means perfmitting Rana adjusta&?i (52 said 
upper negative plater structee 8Reoi?; eisei (; 
Said two transverse aires for varying the gisae 
of the supported negative with sessect to the 
objective lens, said tappar negative latea gigg.c- 
ture having an extension about 2 spaced sota 
the end of Said laxop house agi, has the liga:- 
modifying means mounted areasia, g26 estan 

5 Sion having connected theretto She &ld geegs for 
supporting Sadd Egger (negative galaga serge:Age 
upon two transverse axes thereof, and gait GSK 

3,303 
Season eing so spaced from the lanphouse that 
in a fitting adjustments of the upper negative 
platen structure the said extension is out of con 
tact with said snap house. 

24. A photographic printer for restitutional, for 
enlarging, and or other photographic printing 
purposes, hsving in combination; a light source, 
a lamp house therefor, light-modifying Gleans 
2nCucted at one end portion of said lamp house, 
Supporting means for said lamp house to hold 
the same With relation to the print, a negative 
holder and means to maintain it in operative rela 
tion to the light-modifying means, said (main 
isiring means including an upper negative platen 
&tructure positioned in proximity to but spaced 
from and non-contacting with the part of the 
larnp house having the light-modifying means, 
a lower negative platen structure connected to 
Said upper Regative platen structure but open 
able Without disconnection therefron to permit 
ise insection of the negative or negative holder 
between Said two platten structures, means to 
stEpport said upper negative platen structure 
Igor WO transverse axes thereof in said posi 
tion, And means permitting manual adjustment 
a? SSaid Epper Regative platen structure about 
either of said two transverse axes for varying 
the gaine of the supported negative with respect 
to the objective lens, said upper negative platen 
sisuciture 8ving an extension about out spaced 
for the end of said lamp house that has the 
light-modifying means mounted therein, said ex 
teasion having connected thereto the said means 
for suggoriting said tapper negative platen struc 
tire upon two. transverse axes thereof, and said 
&istension being so spaced from the lamp house 
that in all tilting adjustinents of the upper nega 
five gister structure the said extension is out of 
CGract with said anp house, said lower nega 
five platea structure being connected to the said 
228 &gative laten structure and having a cel 
SVS caried thereto, together with means to sup 
goi said kalois from the supporting means for 
'36 2.29 E.62se, the said structure being such 
fast the tigpe Regative laten structure may ce 
&östly ited about either or oth of said 
233 SWesse aces. Withogt gaid extension contact 
gig With S&is a nip rouse and without discon 
36tting S9: 80.SS for a the said supporting 
3(eaks for the le:Eag house. 

CEO R. SKINNER, 
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