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PRINT BORDER CONTROL APPARATUS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

Reference is hereby made to commonly assigned, co 
pending U.S. Pat. application, Ser. No. 181,685 enti 
tled, “Paper Advance And Marking Mechanisms For 
Photographic PrintingApparatus,” filed in the names 
of James E; I-Iarter and Norman J. Rosenburgh on Sept. 
20, 1971. 

BACKGROUND OF THE INVENTION 

This invention relates generally to printing apparatus 
and more particularly to improved mechanisms for use 
in commercial photographic printing apparatus. 

In the professional, commercialand industrial photo 
graphic printing industry, it is often desirable to have 
printers which handle several widths of printing paper, 
which is capable of producing prints of various sizesv 
and which is further capable of providing varying bor 
der dimensions on the prints as the situation requires. 
Most available commercial printers yield prints of ?xed 
dimensions with standard border dimensions. Some 
printers have masks which are removable to permit the 
use of different sized masks with differing border di 
mensions. But in most instances, such mask changing 
is time consuming, inconvenient, and .often difficult to 
accomplish under darkroom conditions. Further, it is 
readily apparent that such apparatus does notprovide 
continuously variable ‘border setting. 

OBJECTS AND SUMMARY OFTI-IE INVENTIONv 

Accordingly, it is a principal object of this invention 
to ‘provide photographic printing apparatus having im 
proved border control capability. ~. 
Another object of the invention‘is toprovide photo 

graphic printing apparatus having’ continuously vari 
able border control capability‘relatively independent of 
print size. " 
According to one aspect of the invention, at least one 

optical center line as'determined by-theprojection of 
the image on the print area is established‘ and'main 
tained ?xed. A two stage paper advance mechanism is 
used which always places the center of the :print area 
to be exposed on theoptical center line for-exposure 
purposes and places the trailing edge of the exposed 
print on the center line subsequent to exposure. A dif 
ferential gear mechanism operates to varythe relative 

v advance of each of the two stages of ‘advance to yield 
the variable border as desired, but vin a manner such 
that the sum of the two stages of advance stays constant 
once the print size has been determined. 

BRIEF DESCRIPTION OF THE DRAWINGS 
' FlG..1 is a perspective view of a photographicv printer 
in which the invention ?nds utility; . ‘ , ’ 

FIG. 2 is a, schematic representation of a ‘print paper 
supply and take-up system used'in the present inven 
tion; . > 

FIG. 3 is a segmental view‘ in perspective of one em 
bodiment of a two stage print paper. advance and con 
trol apparatus according, to the present invention; 
FIGS. 4A, 4B and 4C are diagrammatic representa 

tions of the’ print paper as it progresses through the ap 
paratus of the invention; - 
FIG. 5 is a partial perspective view of apparatus ac 

cording to the invention illustrating the location of a 
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2 
paper marking slot with respect to the horizontal opti 
cal centerline of the apparatus; 1 
FIG. 6 is a diagrammatic representation of two rows 

of print exposures of differing dimensions; 
FIG. 7 is a segmental view in perspective of the lat 

eral ‘movement control apparatus _in accordance with 
one embodiment of the present invention; _ 
FIG. 8 is a partial segmental view in perspective of an 

alternate embodiment of lateral movement control ap 
paratus in accordancev with the present invention; and 
FIG. 9 is a view in section of the control drive shaft 

taken along line 9-—9 of FIG. 8. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to FIG. 1, the printing apparatus 
therein shown includes a cabinet 11 which includes 
within it the paper drive mechanism along with the 
paper supply and take-up rolls. In the front of the cabi 
net is a composing screen 13 which, while not shown, 
is movably mounted and when lowered would reveal 
the printpaper to be exposed within a border control 
area as dete'nnined by horizontal masks 12 and 14 and 
vertical'masks 16 and 18.‘ Attachedto the'front of the 
cabinet 11' is a carriage guide 15 upon which is 
mounted the lens carriage l7 and the transparency 
holder and vlight source 19 which is connected to the 
lens'car'riage by a light-tight baffle 21. A control panel 
23 may be located adjacent the carriage guide. In the 
general operation of such a‘ system, light from the 
source ‘19 passes through the transparency and through 
the lens contained in the lens carriage 17 and is focused 
on the composing screen 13. The operator will set the 
magni?cation desired and in general compose the pic 

_ ture to include of course proper focusing, and then will 
set the-controls required to expose the desired number 
of prints. Subsequently, the screen 13 is removed from 
in front of the cabinet 11 and the light from the light 
source 19 is illuminated for a period'of time to affect 

. exposure of the print paper which is in the position be 
hind ‘the area formerly occupied by the composing 
screen 13. Subsequent exposures are made by suitably 
advancing the print paper through the opening in the 
cabinet 11in accordance'with techniques to be later 
described. ‘ 

Referring next to FIG. 2, there is shown diagrammat 
ically a side view of a paper supply and take-up system 
which could be used in accordance'with the present in 
vention. The paper 29 isxtaken from the supply spool 
31 passed between a ?rst castored and gimbled pres 
sure roller 33 and a drive roller 35. Paper'is then fed 
over supply loop _37 in front of a vacuum. platen 39 and 
passes between a second pressure roller 41 and a sec 
ond driveroller .43. Since the present system is de 
scribed in thecontext of horizontally disposed'printing 
apparatus, the vacuum‘ platen'39 is requiredio'r at least 
desired to maintain the print paper flat ‘against the 
platen during the exposure process. After passing be 

' tween the drive roller 43 and the pressure roller 41, the 
paper 29 is passed around a take-up loop 45 and-be 
tween- a third pressure roller 47 and a third drive roller 
49 to the take-up spool 51. ' 
The mechanism shown functionally in FIG. 3, and 

spread out somewhat for clarity of detail, operates to 
control the verticalvmask opening and vertical paper 
‘advance of the printing apparatus. The ‘masks 61 and 
63 are slidably mounted on suitable rails and are driven 
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by cables 65 and 67, cable 65 passing over a first roller 
69 and a second roller 71 ?xedly mounted to shafts 73 
and 75, respectively. Simiarly, cable 67 passes around 
rollers 77 and 79, affixed to the shaft 73 and 75, respec 
tively. The cables are connected on each side to both 
the top mask 61 and the bottom mask 63, in a manner 
such that a clockwise rotation of the shaft 73 causes the 
space between masks to open and a counterclockwise 
rotation of the shaft 73 causes the space between the 
mask to close. Centered on the opening between the 
two masks 61 and 63, is the horizontal optical center 
line of the printing apparatus 81, and as will become 
apparent in the ensuing description, the optical center 
lines are the absolute references for the paper advance 
control. 
The print paper 83 is advanced by means of a drum 

85 mounted on the shaft 87. The shaft 87 is driven by 
a motor 91 which is connected thereto by a brake/ 
clutch 89. Mounted on the shaft 87 for relative rotation 
with respect thereto are two drum advance mecha 
nisms 93 and 95. Mounted adjacent each drum ad 
vance ‘mechanism on the shaft 87 is a rotatable arm, 96, 
97 which is connectable to a clutch mechanism 98,99, 
which may be, for example, a magnetic clutch. 
Mounted on each of the drum mechanisms 93 and 95 
is a stop 100, 101. The arms 96, 97 are maintained in 
contact with the stops 100, 101 by biasing springs 102, 
103.- Suitably mounted in association with the drum ad 
vance mechanism are switches 105, 107 adapted to be 
contacted by the arms 96, 97 when the arms rotate 
about the shaft 87 to energize the brake/clutch 89, turn 
off the motor 91 and release the clutches 98,99. 
Spaced from shaft 87 is a shaft 109 having mounted 

thereon a differential 111 which includes gears 113 in 
tegral with drums 115 and 117 on each side thereof. 
The gears 113 may be, for example, a spider gear and 
planetary gear. The differential 111 with its associated 
drums 115 and 117 is operative in a manner such that 
initial motion by the turning of the knob 119 will im 
part uniform motion in the same direction to the drums 
115 and 1 17. However, if the initial motion is imparted 
to one of the drums 115 or 117 in a given angular direc~ 
tion, the opposite angular motion will result via the 
gears 113 to the other of the drums 117 or 115. At one 
end of the shaft 109 which is mounted a control knob 
119 and at the other end of the shaft is mounted a cali 
bration gear 121. The calibration gear is connected to 
a counter indicator 123 via a gear 125. interposed be 
tween the shaft 109 and the shaft 87 are a pair of gear 
mechanisms 127 and 129 which are operative to con 
trol the borders of the print area. Each of the mecha 
nisms includes a pinion gear 131 which engages with a 
rack gear 133 which is affixed to a slide device 135 hav 
ing two pulleys mounted thereon. It will be seen that 
knob 137 operates on the gear mechanism 127 to con 
trol the top-border of the exposure to be made while 
the knob 139 operates gear mechanism 129 to control 
the bottom border of the exposure to be made. 
A cable 141 interconnects the various shafts in the 

following manner: beginning with the drum 117 the 
cable passes up and over the drum 93 down and around 
a ?rst pulley on the gear mechanism 129, up and over’ 

_ a guide 143 to a drum 145 on the shaft 73. After pro 
ceedi'ng around the drum 145 on the shaft 73, the cable’ 
proceeds down around a ?rst pulley on the gear mecha 
nism 127 then up and around the drum 95,, down 
around a guide 147, over to and around the drum 115 
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on the shaft 109. From there the cable proceeds up and 
around a second pulley on a gear mechanism 127 and 
down and around a guide 149, and up to a second pul 
ley on gear mechanism 129 and back to the drum 117 
on the shaft 109. Absent any external forces the drums 
93 and 95 on the shaft 87 would be free to rotate either 
therewith or thereabout. However, the cable 141 holds 
the drums 93 and 95 in a fixed position about the shaft. 

In operation, the mask spacing. is first established by 
adjusting the control knob 119. For example it can be 
seen that as the control knob is turned in a clockwise 
direction, then through the action of the differential 
mechanism 111 and the cable 141, the shaft 73 through 
the movement of the drum 145 will also be rotated in 
a clockwise direction. This in turn rotates the drums 69 
and 77 in a clockwise direction, which increases the 
opening between the edges of the masks 61 and 63. 
Conversely, to close the opening between the masks, 
the knob 119 is rotated in a counter-clockwise direc 
tion. 
As the mask spacing is established by the control of 

the knob 119, it can also be seen that the drums 93 and 
95 have motion imparteclto them via the cable 141, the 
motion of these drums beingopposite to the angular 
motion of the shaft 109. As the drums 93 and 95 rotate 
counterclockwise, the distance between the stops 100, 
101 and the switches 105, 107 increases, so that when 
either of the magnetic clutches 98, 99 is energized, it 
will travel through a larger angle. This is equivalent to 
a larger rotation of the drum 85 mounted on the shaft 

' 87, the drum 85 imparting vertical motion to the print 
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paper 83. The diameters of the drum 93 and 95 are cal 
ibrated to relate the rotation of the drum 85 and to the 
opening between the masks 61 and 63. In a preferred 
mode of operation, the angular displacement between 
the arms 96, 97 biased to the stops 100,101 by the 
springs 102, 103 and the switch 107, 105 corresponds 
to one-half of the print length in the vertical direction. 
Thus, energization of the motor 91 rotates the shaft 87 
clockwise until one of the arms 96, 97 contacts its re 
spective switch 107, 105. At this point the brake/clutch 
89 is energized to stop the motor 91 and the arm is re 
leased from its clutchmechanism 98,99 and returns to 
its stop 100, 101. The rotation of the shaft 87 during 
this operation has advanced the print paper one-half of 
the print width. ' . 

The exact operation ‘of the system may be more 
clearly understood by reference to FIG. 4 which de 
picts the various stages of advance of the print paper in 
a vertical direction. In FIG. 4A, the top line of the print 
area is placed in alignment with the horizontal optical 
center line 81. At this juncture a cut mark 151 may be 
placed on the edge of the paper to facilitate subsequent 
cutting of the prints‘. Then for example,,the motor 91 
and the magnetic clutch 98‘ associated withv drum 93 
may be energized which results in the rotation of the 
shaft 87 until such time as the'arm 96 contacts the 
switch 107 which is effective to energize the brake/ 
clutch 89, turn off the motor 91 and release the clutch 
98. This rotation of the shaft 87v has moved the print 
paper so that the top edge 153 has been moved verti 
cally one-half the distance of the print length so that 
the entire print area 155 is centered about the horizon 
tal optical centerline 81 as shown in FIG. 48.. At this 
juncture the print paper is exposed by projectingthe 
light from the light source through the transparency on 
the lens system' onto the print area 155. Upon comple- 
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tion of the print exposure, the motor 91 and the mag 
netic clutch 99 associated with the drum 95 are ener 
gized which will again result in the movement of the 
print paper one-half of the vertical print length as 
shown in FIG. 4C, resulting in the bottom edge of the 
exposed print area 157 lying on the horizontal optical 
centerline 81, which coincides with the top edge of the 
next print to be taken. At this juncture, another 'cut 
mark 159 is made on the print paper, and, if desired, 
the size of the print area can be changed by manipula 
tion of the knob 119 before the next advance takes 
place for the exposure of the subsequent prints. It can 
be readily seen that prior to the setting of any print 
sizes, the leading edge of the subsequent print always 
lies along the horizontal opticalcen'ter line. 
To better understand how the advance mechanism of 

the present invention facilitates the placing of cut 
marks along the vertical edges of the print paper, refer 
ence is made to FIG. 5 wherein there is shown the print 
material 161 moving in the direction indicated over the 
drive roller 163. The print paper is cut away to show 
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substantial portion of the platen 167 and the horizontal - 
optical centerline of the system 165. The horizontal 
and vertical border masks are not shown, but would 
normally be in the system. A slot 169 is located slightly 
below the horizontal optical centerline 165 and this slot 
provides an opening for a marker such as a disc marker 
to be selectively pressed against the back side of the 
print paper 161.v The marking is accomplished at the ' 
time that the leading edge of the print to be made is in 
alignment with the horizontal optical centerline 165. 
Therefore the distance 171 between the horizontal op 
tical centerline and the slot 169 is constant regardless 
of the print dimension, so that as the print paper is later 
fed into a cutting machine the cuts are always made a 
predetermined distance away from the print mark on 
the back of the print paper. While the composing 
screen is not shown in FIG. 5, it is preferable that dur 
ing the marking operation the composing screen be 
moved up in position over the slot opening to provide 

' a backing for the print material, thereby resulting in a 
more uniform and legible mark on the back of the print ' 
paper'. 

In addition to providing control over the print mate 
rial as it moves in a vertical direction, control is also de 
sirable as the paper is moved in the horizontal direc 
tion. For example, as depicted in FIG. 6 it may be desir 
able to ?rst print a row 173 of four equal sized prints 
and then print a row 175 of two prints of differing size. 
For example, if 16 inch wide print paper is used, the 

‘ ?rst row of prints 173' might be 4 X 5 inch prints and 
the second row 175 could be 8 X 10 inch prints. It will 
be readily apparent to those skilled in the [art that the 
apparatus described functionallygin FIG."3 for'control 
ling movement in the vertical direction could be easily 
modi?ed to similarly control movement of the print 
paper in a horizontal direction. On the other hand there 
are certain aspects of movementin the vertical direc 
tion‘ which differ from movement in the horizontal di 
rection. For example, the width of the paper is rela 
tively small when compared to the overall length of the 
paper roll so that some means for detecting the end of 
the paper width must be available. Also,_in general, it 
would not be desirable to change the print size for each 
row of prints in a horizontal direction. In this regard the 
mechanisms for controlling motion in the vertical di 
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6 
rection maybe somewhat simpler than those required 
to control the advance in the horizontal direction. 
One system which provides these capabilities in the 

horizontal direction is shown in FIG. 7. The paper 
transport assembly indicated generally at 181 includes 
a base 183 mounted by rollers on two guide rails 185. 
On the base are mounted the supply spool 187, the 
take-up spool 189, the vacuum platen 191, a drive' 
roller 193, a drive ‘motor 195 and a transport drive 
motor 197 which is connected to a rack gear 199» and 
a pinion gear 201. The drive motor 195 and the drive 
roller 193 are obviously simpli?ed versions of the verti 
cal drive mechanisms shown and described in conjunc 
tion with FIG. 3, and are shown here only to provide 
functional completeness of the Figure. Mounted on ei 
ther side of the paper 203 as it passes over the vacuum 
platen 191 are first and second actuator switches 205 
and 207 respectively. The switch 205 is adjusted after 
the paper is mounted in the system to indicate the be 
ginning edge of the print paper and the switch 207 is 
moved approximate the opposite edge of the paper to 
indicate the end of the paper width. - 
The drive control mechanism includes a shaft 209 

having ?xedly mounted thereon two drive drums 211 
and 213, and attached to one end of the shaft is a con- ' 
trol or adjustment knob 215. A second shaft 217 suit 
ably mounted within the system hasv loosely mounted 
thereon ?rst and second drive control'mechanisms 219 
and 221. Firmly af?xed to one end of the shaft 217 is 
a drum 223. A first cable 225 is connected to the trans-_ 
port assembly 181, passes around guides 227, 229, and 
231 over and around the drum 223 and is connected to 
a weight 233. The vertical border control masks 235 
and 237 are mounted 'in a slide 239 and are af?xed by 
means of clamps 241 and 243, respectively, to a second 
control cable 245 which is an endless cable.‘Cable 245 
passes around the drum 211 over to and around the 
drum 221, thence to a guide 249 over to and through 
the clamp 241 connected to the mask 235, around a 
guide 251 to the second clamp 243 af?xed to the mask 
237, around guides 253 and 255 to and through a 
switch 257, passes around another guide 259 and‘re 
turns to the drum 211 via a guide 261. A third cable 
275 interconnects drive drum 213 with the drum 219. 
The drums 219 and 221 are equivalent to the drums 93 
and 95 of FIG. 3, each including an arm 262, 263, a 
clutch mechanism 264, 265, a stop 266, 267 and bias 
ing-means 268, 269. Also located proximate each of the 
drums are switches271 and 273, respectively. The op 
eration of the apparatus of FIG. 7 is similar in many re~ 
spects to the operation of the apparatus controlling the 
vertical advance as described in conjunctionwith FIG. 
3. The knob 215 controls the setting of the opening be 
tween the vertical masks 235 and 237. If the knob is 
turned in a clockwise ‘direction, the spacing between 
the masks-is increased and is ‘decreased if the knob is 
turned ‘in a counterclockwise direction. At the same 
time by way of the action of the drums 211 and 213, the 
drive control drum mechanisms 219 and 221 are ad 
justed through the turning of the knob at 215. As the 
shaft 209 is rotated in a clockwise direction, ‘the stops 
266, 267 are displaced 'by a greater angle from the 
switches 271 and 273, respectively. Once'the spacing 
of the vertical mask has been effected, then the drums 
219 and 221 control the lateral motion of the transport 
assembly 181. In'the preferred embodiment asshown 
the radius of the drum 211 is one-half the radius of the 
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drum 213, so that drum 221 will advance the transport 
mechanism only one-half the distance it is transported 
via control of the drum 219. The drum of the transport 
assembly 181 in a lateral direction is controlled by the 
motor 197 via the rack and pinion gears 199 and 201, 
respectively. To initiate the lateral motion, the right 
hand edge of the print paper is moved until it lies in 
alignment with the vertical optical centerline 275 of the 
apparatus. This is sensed by the switch actuator 205 

‘ making contact with a switch 277 suitably mounted in 
the structure. Once the right edge of the print paper is 
in alignment with the vertical optical centerline, the 
border controls and print sizes can be adjusted by the 
manipulation of the knob 215 as explained above. At 
this juncture the motor 197 is actuated which in turn 
activates the magnetic clutch 265 associated with the 
drum 221. The motor via the rack and pinion gear 
moves the transport assembly 181 to the right thereby 
imparting motion also to the‘cable 225 which causes 
rotation of the shaft 217. The shaft rotates until the arm 
263 on the drum 221 contacts the switch 273, which 
deactivates the motor 197. At this point the center of 
the print area vto be exposed will be in alignment with 
the vertical optical centerline 275 of the apparatus. 
Thus it can be seen that the activation of the motor and 
energization of the drum control 221 has moved the 
paper a distance approximating one-half of the print 
area to be exposed. Once the print has been exposed, 
the drive motor is again activated and this time the 
drum 219 has its magnetic clutch 264 energized. This 
drum is con?gured via its control drum 213 to advance 
the paper a full print width to the right before deener 
gization of the drive motor 197. Therefore in this em 
bodiment once the print size has been determined for 
a lateral row of prints, only the ?rst paper advance is 
a one-half advance; thereafter all of the advances are 
the full paper width and correspond to a full exposure. 
The step by step advances of the transport assembly 

181 to the right continue until such time as the switch 
257 contacts the switch actuator 207. At this juncture 
the machine recognizes that there is insuf?cient paper ' 
width remaining in that vrow to yield another print, 
whereby the motor 197 is energized to return the trans 
port assembly to the left direction until the switch 205 
contacts the stop 277. Then the motor 197 is deacti 
vated and the vertical advance system is energized as 
described in FIG. 3 to advance the paper to the next 
row for set-up and subsequent exposure of the prints. 
The foregoing discussion has been concerned primar 

ily with the situation where no border has been intro 
duced onto the ?nished print. In order to understand 
how border dimensions can be added to the print, ref 
erence is made ?rst to FIG. 3. In the following it will be 
assumed that the overall print dimensions have been 
introduced into the system through the adjustment of 
the mechanism via knob 119. As mentioned previously 
the differential 113 with its drums 115 and 117 are ro 
tated as a unit when the control knob 119 is turned. 
However, when the knob is ?xed in position, then rota 
tion of either drum 115 or 117 in one direction will re 
sult in the rotation of the other drum in the opposite di 
rection. In controlling the borders, the knob 137 is used 
to control the upper border dimension of the print and 
the knob 139 controls the lower border‘dimension of 
the print. To introduce a top border dimension, the 
knob 137 rotates the pinion gear 131 engaged with 
rack gear 133 that is affixed to the slide device 127 and 
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8 
a clockwise direction to drive the slide assembly down 
ward. This will rotate the first advance control drum 95 
in a counterclockwise direction and increase the angle 
through which the switch actuator arm 97 of this drum 
assembly rotates‘. Shaft 73 in turn rotates in a counter 
clockwise direction which will move the top and bot 
tom masks 61 and 63, respectively, toward each other 
reducing the space between them. Through the action 
of the differential 113 in the apparatus, the control 
cable 141 rotates the second advance control drum 93 
clockwise so as to reduce the angle through which its 
switch actuator arm travels. However the total distance 
moved through the actions of both drums 93 and 95 re 
mains constant once the setting of knob 119 is fixed. 
Also it can be seen that the masks 61 and 63 remain 
centered about the optical centerline 81. 
To introduce the bottom border dimension, the con 

trol knob 139 is similarly rotated in a counterclockwise 
direction driving the assembly 129 upward, which in ' 
turn rotates the second paper advance drum 93 coun 
terclockwise to increase the angle through .which its 
switch actuator arm will rotate. At the same time the 
cabling through the differential 113 rotates the first 
paper advance drum 95 clockwise to reduce the angle 
through which its actuator arm rotates. At the same 
time the cabling has rotated the shaft 73 counterclock 
wise to further reduce the separation between the top 
and bottom masks by the desired amount. As men 
tioned previously once the borders have been intro 
duced, it is not the mask separation that determines the 
print size, but rather the total angular displacements to " 
be affected by rotation of the drums 93 and 95 and the 
two stage advance control of the apparatus. 
A similar differential can be introduced into the con 

?guration of FIG. 7 to set the left and right hand border 
dimensions as desired. It is noted that such a con?gura# 
tion would then permit the introduction of indepen 
dently variable borders on all four sides of the print ar 
eas. In many cases it is recognized that only equal and 
opposite border dimensions will be required for the top 
and bottom and similarly equal and opposite borders 
will be required for the left and right hand border areas. 
In such instances it is not required to have the differen 
tial mechanism of FIG. 3, ‘ but rather the apparatus 
could utilize the controls as shown in FIG. 8. 
The system includes a pair of masks 281 and 283 

connected by a cable 285 to a drum 287 which is 
mounted on a shaft 289. A half advance drum 291 and 
a full advance drum 293 are connected by cables 295 
and 297 respectively to drums 299 and 301 also 
mounted on the shaft 289. The calibrated control knob 
303 is mounted on the end of the shaft 289,'and the 
shaft is coupled by a cable 305 over a roller 306 to an 
indicator counter 307, which might, for example, be a 
back lighted, calibrated mylar. strip; This apparatus 
provides a simpli?ed approach in which the differential 
113 and the'slides 127 and‘ 129 of FIG. 3 are elimi 
nated. Also, only one paper advance control drum is 
needed because the ?rst and second advances are al' ‘ 
ways equal. The paper masks 281 and 283 are driven 
directly by the drum 287 which is attachedto the main 
control knob 303 by a shaft 289. Bearing mounted and 
free to rotate on the shaft 289 are the control drums 
299 and 301 for the half advance and full advance con 
?gurations respectively. Mounted on the shaft 289 be, 
twe'en the drums 287 and 299, is a friction lock device 
309, which in effect acts as a clutching mechanism as 
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to be explained further. In the con?guration of FIG. 8, 
the actuation arms and biasing springs, etc. normally 
associated’ with the drums 291 and 293 are omitted for 
the sake of simplicity, but it will be readily apparent in 
the matter in which they operate. . 

In order to set the print dimension using this con?gu 
ration, the print width or length dimensions as the case 
may be, are established by rotating the knob 303 which 
in turn moves the cables 285, 295 and 297 to set the 
print width opening between the masks 281 and 283 
and rotates the drums 291 and 293 the required dis 
tance. Then to introduce equal and opposite border di 
mensions, the knob may, for‘example, be pressed in 
ward releasing the shaft from the drums 299 and 301 
but via the friction lock device 309 still enabling rota 
tion of the shaft 287 to suitably adjust the opening be 
tween the masks 281 and 283 for the desired equal and 
opposite border dimensions. When this apparatus is 
used to control print dimensions and the lateral dimen 
sion, the first lateral advance for a roll of exposures 
across the width of the paper is always one-half the 
width of the print to be cut from the roll of paper but 
subsequent lateral advances will always be the full 
width of the print. This means that the angles for the 
drums 291 and 293 are constant for a given physical 2 
print dimension and the only thing which must change 
for border control is the physical separation between 
the photographic masks 281' and 283 as described 
above. 1 1 

FIG. 9 illustrates one con?guration theshaft 289 of 
FIG. 8 may take. The shaft consists of a hollow cylindri 
cal section 313 having integral with it the drum drives 
299 and 301, which may have their cable driving sur 
faces slightly sloped to prevent loss of the cable there 
from. An indicator dial 317 may also be integral with 
the unit. The mask drive drum 287 is connected to an 
internal shaft 311 which passes through the opening in 
the outer shaft 313. The knob 303 is attached to the 
other end of the shaft 311. A spring 315 is positioned 
between the knob and the end of the shaft 311 in a 
fashion such that the friction lock device 309 maintains 
a frictional contact between the outer shaft 313 and the 
inner shaft 311. However, when the knob 303 is pushed 
inward, the friction lock device 309 is disengaged such 
that the shaft 311 will rotate inside the shaft 313 with 
out rotating the outer shaft itself. This prevents the in 
dependent adjustment of the border control via rota 
tion of the outermost drive wheel 287. , v, 

The invention has been described in detail with. par 
ticular reference to preferred embodiments thereof, 
but it will be understood that variations and modi?ca 

' tions can be effected within‘the spirit and scope of the 
invention. ‘ 

We claim: . >_ . ' . . _ 

-_1. In an adjustable masking mechanism for‘an image 
forming apparatus, the combination comprising: 
' ‘an image plane having at least one reference center 
" line; ' 

at least one pair of masks oppositely disposed about 
said centerline, each mask of said at least one pair 
of masks being equidistant therefrom; ‘ 

?rst control means operative to establish the overall 
image dimension relative to said centerline; A 

second control means operative to establish a border 
> along at least one of said masks of said at least one 

pair of masks, said second control means compris 
ing a plurality of adjustment mechanisms correé 

10 
sponding to each of said masks, each of said adjust 
ment mechanisms being independently operable to 
establish an independently variable border along its 
respective mask, cooperating with said ?rst control 

5 means to establish the spacing between said pair of 
masks; ' 

material adapted to have an image formed thereon; 
and 1 

feed means operative in response to said ?rst control 
means to provide a dimension of material estab 
lished thereby in position proximate said pair of 
masks, as determined by said second control means 
cooperating with said ?rst control means, whereby 
upon’formation of an image on said material, a bor 
der as determined by said second control means is 
established. a 

2. The invention according to claim 1, wherein said 
at least one reference centerline comprises a ?rst refer 
ence centerline, and said at least one pair of masks 
comprises a first pair of masks oppositely disposed 
about said ?rst centerline, each mask being equidistant 
there-from, additionally comprising: 7 

a second reference centerline in said image plane, 
5 said second reference centerline being perpendicu 

lar to said ?rst reference‘ centerline; I 
a second pair of masks oppositely disposed about said 
second centerline, each mask being equidistant 
therefrom; _ 

30 I third control means operative to establish the overall 
image dimension relative to said second centerline; 
and .. 

fourth control means operative to establish a border 
along at least one mask of said second pair of 
masks, said fourth control means cooperating with 
said third control means to establish the spacing 
between said second pair of masks, said feed means 
being additionally responsive to said third and 
fourth control means to supply material of dimen 
sions established thereby in position in the area de 
?ned by the opening established by said ?rst and 
second pairs of masks. 

3.'The invention according to claim 2 wherein said 
fourth control means additionally operates to establish 
a border along the other mask of said second pair of 
masks, the two borders along the masks being of equal 
size. 

4. The invention according to claim 2 wherein said 
fourth control means comprises third and fourth adjust 
ment mechanisms corresponding respectively to the 
first and second masks of said second pair of masks, 
each. of said adjustment mechanisms being indepen 
dently operable to establish an independently variable 
border along its respective mask. ' 

5. ln photographic printing apparatus including a 
print plane adapted‘to ‘receive paper for printing, a 
transparency holder ‘and a light source adapted to be 
directed through a ?lm transparency in the holder for 
projection onto the print plane, lens apparatus inter 
posed between said transparency holder and said print 
plane operative to focus the image of said transparency 
on said print plane, horizontal and vertical pairs of 
masks disposed in said print plane over the print paper 
thereby defining the area of the print paper to be ex 
posed and print paper feed‘ mechanism to move the 
print paper in the print plane, improved border control 
apparatus comprising: 

10 

35 

55. 

60 
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first control means operative to set the vertical drive 
of the print paper feed mechanism to thereby de 
fine the length of the print area to be exposed; 

second control means operative to set the horizontal 
drive of the print paper feed mechanism to thereby 5 
de?ne the width of the print area to be exposed; 

first adjustment means operative to set the pair of 
horizontal masks to establish top and bottom print 
borders for said print area; and 

second adjustment means operative to set the pair of 10 
vertical masks to establish side print borders for 
said print area. 

6. The invention according to claim 5 wherein said 
first adjustment means includes third and fourth con 
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12 
trols operative to set independently variable top and 
bottom print borders, respectively. 

7. The invention according to claim 5 wherein said 
second adjustment means includes third and fourth 
controls operative to set independently variable left 
and right print borders, respectively. 

8. The invention according toclaim 5 wherein said 
first adjustment means is operative to set equal top and 
bottom print borders. a 

9. The invention according to claim 5 wherein said 
second adjustment means is operative to set equal left 
and right print borders. - 

* * * * * 


