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This invention relates to a carrier for moving objects 
carried thereby in directions transverse to each other, 
and more particularly to a microphotograph carrier ar 
ranged to selectively position a microphotograph that is 
being used with a microphotograph reading machine. 

This microphotograph carrier is for use particularly 
with a microphotograph reader of the type described in 
the copending application of Peters and Brietzke, Serial 
No. 246,824, filed September 15, 1951, now Patent No. 
2,700,917, of February 1, 1955. 
As was pointed out in said copending application, the 

frames and guides of microphotograph carriers hereto 
fore made have been constructed very accurately, and 
nearly perfect adjustment of the plane of the carrier with 
respect to the axis of the lens of the microphotograph 
reader was essential. The cost of such custom work is 
very great. The invention in the copending application 
sought to eliminate the microphotograph carrier as a 
means for maintaining the microphotograph at a fixed dis 
tance from the focusing lens. 

However, the microphotograph when used with the 
microphotograph reader in the copending application 
was to be manipulated by hand. An automatic positioning 
means for use with the microphotograph reader described 
in said copending application is still a desirable machine. 
One of the objects of this invention is to provide a 

microphotograph carrier for use with the microphoto 
graph reader of the type described in said copending ap 
plication, which carrier is of simple construction and 
which carrier provides for easy, accurate, and convenient 
positioning of the microphotograph with respect to the 
microphotograph reader. 
Another object of this invention is to provide a micro 

photograph carrier having a simple declutching mecha 
nism for a moving portion thereof which is driven by a 
screw member, which declutching mechanism prevents 
jamming of the carrier when further travel thereof is 
halted. 
A further object of this invention is to provide a micro 

photograph carrier wherein the microphotograph is 
clamped onto the carrier and including automatic means 
for releasing the clamped microphotograph. 
And still another object of this invention is to provide 

a microphotograph carrier for a microphotograph reader, 
wherein the microphotograph is clamped onto the car 
rier, and wherein a portion of the microphotograph is 
clamped between members of the microphotograph 
reader, and including automatic means for simultaneously 
releasing the microphotograph clamping member on the 
carrier and the clamping member on the reader whereby 
the microphotograph is completely released. 
And still a further object of this invention is to pro 

vide a microphotograph carrier characterized by its novel 
arrangement of its parts and its simplicity and inexpen 
siveness of construction. 

Further objects and advantages of this invention will 
become apparent as the following description proceeds 
and the features of novelty which characterize this in 
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2 
vention will be pointed out with particularity in the 
claims annexed to and forming part of this specification, 
A preferred embodiment of the invention is shown in 

the accompanying drawing, in which 
Figure is a side view partially in cross section of a 

portion of a microphotograph reader having the micro 
photograph carrier mounted thereon. 

Figure 2 is a view looking upwardly at the micropho 
tograph carrier with the housing therefor removed and 
with portions in cross section, and is taken substantially 
on line 2-2 of Figure 1. 

Figure 3 is a view taken on line 3-3 of Figure 2. 
Figure 4 is a fragmentary view looking downward into 

the portion of the carrier upon which the microphoto 
graph is positioned, and with parts of the housing of the 
carrier broken away. 

Figure 5 is a cross section view taken on line 5-5 
of Figure 4. 

Figure 6 is a view taken on line 6-6 of Figure 3 show 
ing the gear train arrangement for the lateral movement 
drive. 

Figure 7 is a fragmentary view similar to Figure 3, 
showing a portion of the mechanism release operatively 
engaging and displacing a clamping member of the micro 
photograph reader so as to release the microphotograph. 

Figure 8 is a view taken on line 8-8 of Figure 7. 
Figure 9 is an isometric view, with parts broken away, 

of the release mechanism for spreading the clamping 
means for the microphotograph both on the microphoto 
graph carrier and on the microphotograph reader. 

Figure 10 is a fragmentary view similar to Figure 2 
showing a modified form of the clutch mechanism be 
tween the carrier and the lead screw and showing a man 
ual release mechanism for the microphotograph clamp 
ing means of the carrier. 

Figure 11 is a cross section view taken on line 11-11 
of Figure 10. 

Referring now to the figures, there is shown in Figure 
1 a microphotograph reader casing generally indicated 
at 10, having therein a light source 12, a reflector 14, 
condenser lenses i6, 18, and 20, contact glass 22, focus 
ing unit 24, focusing knob 26, mirror 28, and viewing 
Screen 30. A clamping member 32 is provided for 
clamping the microphotograph card C against the contact 
glass 22. The microphotograph reader is mounted on a 
stand S. 
A microphotograph carriage and drive therefor is en 

closed in a casing generally indicated at 34, which is 
Inounted on microphotograph reader casing 16. The cas 
ing 34 has a front wall 36, a rear wall 38, a flat top side 
49, and a bottom wall 42, which wraps around at 44 and 
46 to totally enclose the microphotograph carriage and 
drive mechanism therefor. 
The casing 34 has a mounting flange 48 extending there 

from for mounting the casing and carrier therein on reader 
casing 10 by means of bolts 50. Flange 48 has an aper 
ture 52 therein adapted to register with an aperture 54 in 
reader casing 10, through which passes cooling air for 
light source 12. 

Referring again to the microphotograph carrier and 
housing therefor, a bearing plate 56 is positioned adja 
cent the inner side of front wall 36 and is secured there 
to by means of bolts 58 or the like. 
The drive means for the microphotograph carriage in 

cludes a lead screw 60 having a reduced stud 62 at one 
end journaled in a bore 64 through rear wall 38. The 
other end of lead screw 60 has a reduced stem 66 extend 
ing therefrom and journaled in sleeve 68. The extended 
end 70 of stem 66 has a control knob 71 mounted there 
on and secured thereto by means of a set screw 72. 

Extending parallel to the lead screw 60 and spaced on 
opposite sides thereof are a pair of shafts 72 and 74 of 



2,724,988 
3 

square cross section. The rearward ends of the shafts 72 
and 74 have reduced cylindrical stubs 75 and 73 which 
are journaled in bores in rear wall 38. The forward ends 
of shafts 72 and 74 are provided with similar stubs (not 
shotyn) journaled in bores in bearing piate 56. 

Shafts 72 and 74 have gears 80 and 82 respectively 
mounted thereen in driving connection therewith. Gears 
8 and 32 are driven by means of a gear train comprising 
gears 34, 36, and drive gear 88. Gears 84 and 86 are 
journaled on studs 99 and 92 extending from bearing 
plate 56. The drive gear 88 is formed integrally with 
sleeve 68. Sleeve 68 has a control knob 94 mounted 
thereon and secured thereto by means of a set Screw 95. 
The sleeve 63 is rotatably journaled in bore 98 through 
bearing plate 56 and front wall 36. 

Referring now to the carriage, best shown in Figures 
2, 3, 4, 5 and 8, the carriage includes a mounting plate 
EEG having a central block 102 secured thereto by hears 
of screws 84. There is a central longitudinal bore 106 
through said block 202 and through said plate 166, 
through which extends lead screw 60. 

Mounting plate 80 also provides a pair of apertures 
133 in which are journaled sleeves 110 and 12. The 
sleeves iii} and E2 each have a square bore i? there 
threagh, adapted to receive the square shafts 72 and 74. 
Mounted on sleeves it) and 12 are drive rollers 36 
and 23, which are secured thereto by means of set screws 
23. The drive rollers 6 and 118 are provided with 

sleeves and 39 of rubber or of Some other Suitable 
sesiiient material. By the means just described, the roll 

ers 5 and i3 are connected in driving relation to shafts 
72 and 74 through sleeves 38 and 22. 
Clamping roilers 522 and 24 are associated, respec 

tively, with the drive rollers 335 and 13. Each clamping 
rolier extends parallel to the asseciate drive roller and is 
positioned above the associate drive roller. The clariping 
rollers are secured to plates 126 and 128 which are pivot 
ally mounted on studs 3 and 32 extending from mount 
ing plate E90. The plates 25 and 28 are provided with 
elongated arcuate slots 34 and 36 to accominodate the 
sleeves 9 and E2 and to permit swinging of plates 26 
and 28. Coil springs E33 and 40 are positioned coin 
centrically on Studs 30 and 132 and are each connected 
at one end to the associate stud and at the other end to 
the associate plate. These coil springs 38 and 40 serve 
to bias the clamping rollers toward the drive rollers in 
camping position. 

Each clamping rollier itself includes a central stern i-32 
Secured to the associate mounting plate. A sleeve 44 is 
Totatably mounted on the stem 42 and is restrained from 
axial movement thereon by the associate plate at one 
end and by a snap ring or restraint 146 at the other end. 
Bands 43 of rubber, or other suitable resilient materiai, 
are positioned on sleeve 44. 
One form of the drive connection between lead screw 

69 and the carriage is shown in Figure 10. This drive 
connection comprises a pair of spaced bores 50 and 52 
in central block 102, balls 154 and 156 respectively in 
said bores, and springs 58 and 68 resiliently biasing 
the respective balls into driving engagement with the 
threads of the lead screw 69. The springs 58 and 60 
are retained in position by means of plugs 65 and 62 
threaded into block 102. 
The balls 154 and i56 are of greater diameter than 

the depths of the lead screw groove and therefore a por 
tion of the ball is positioned in the lead screw groove 
and the other portion of the ball engages part of central 
block 62, in driving engagement therewith. When the 
lead Screw is rotated, and the balls are forced to follow 
the lead Screw groove, such rotation of lead screw 60 re 
Sults in the carriage traveling longitudinally of the lead 
SceW. 

The top side 40 of the carriage housing 34 is slotted at 
163 and 164 to provide for the projection therethrough 
of rollers 16 and i8 and the portion of the plates 26 
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4 
and 128 which extend above the rollers 16 and i8 and 
on which the clamping rollers 122 and 124 are mounted. 
These slots are elongated to provide for movement of 
the carriage along the length of the lead Screw. 

In the form of the invention illustrated in Figures 10 
and i, the clamping rollers 22 and 124 are adapted to 
be manually swung away from the drive rollers 116 and 
18. The plates 126 and 123 are provided with thumb 

levers 62 and 164 extending outwardly through slots 166 
and 168 in the carriage housing. The thumb levers 162 
and 64 afford means for Swinging the clamping rollers 
away from the drive rollers. The slots 166 and 168 are 
elongated to provide for movement of the carriage along 
the length of lead screw 60. 
Means are provided for maintaining the clamping 

rollers spaced from the drive rollers. These means in 
clude resilient latches 70 and 72 mounted on block 
62. The resilient latches 70 and 72 have shoulders 

i.74 and 176 adapted to cooperate with corners 173 and 
80 of the Swingable plates 126 and 28, in the manner 
shown in Figure 11, where plate 523 is latched in a po 
sition where the clainping roller 24 is spaced from the 
associate drive rollier 18. Very littie upward force 
on thumb lever 64 is necessary to unlatch the plate 
28, whereupon the clamping rollier 24 is again biased 
by spring 140 against the drive rollier 123. 

In the preferred form of the invention shown in Figures 
1 to 9, automatic means are provided for spreading the 
clamping rollers from the drive roilers. The drive con 
itection between the lead Screw 63 and central block 
102 includes a single ball 32 in vertical bore 34 in 
central block 152. A toggle inenber i36 of inverted 
J-shape is pivoted on a pin 83 extending through bloci 
262. The saddle portion i98 of U-shaped member 85 
is adapted to engage ball 262 and force it into driving 
engagement with the threads of lead Screw 63. 
The U-shaped member 35 has flanges 92 and 94, 

respectively, adapted to engage the underside of studs 
96 and 93 extending, respectively, from pivotal plates 
26 and 28. Springs 338 and 88 which bias the clamp 

ing rollers 22 and 24 toward the drive rollers 5 and 
18, also serve to cause studs 355 and E93 to engage 

flanges 192 and 9-3 to keep the j-shaped member 386 
pivoted to a position where the ball 582 is maintained 
in driving engagement with the threads of lead screw 38. 
When further travel of the carriage along the lead 

Screw 60 is halted, then the further twisting of the lead 
screw serves to force the ball 532 upwardly over the 
engaging thread of lead screw 5i, tilus forcing the bali 
i32 outwardly of bore A34. The ball 82 engages the 
saddle surface 198 of 3-shaped member 236 and pivots 
the U-shaped menaber 36 about the pivot pin 33. The 
iianges 92 and 294 engage the studs 196 and 93 aid 
pivot Swingable plates E26 and 128 upwardly about the 
studs i3 and 32. This serves to move the clamping 
rollers 122 and 24 away from their associate drive rollers 
E6 and 18. 
Upon further rotation of the lead screw, the ball 82 

will again enter the groove of the lead screw 68, and 
Springs 38 and 49 will bias the clamping rollers 22 
and 24 back toward the drive rotters 6 and 8, and, 
simultaneously, through the cooperation of studis 536 and 
98 and flanges 192 and 294, the U-shaped toggle mem 

ber 186 will be restored to its original position. 
The top side 40 of the carriage housing is provided 

with an aperture 288 through which the clamping mem 
ber 32 is adapted to move for champing a portion of the 
microphotograph card C against the contact giass 22. 
The clamping member 32 is secured to a leaf spring 202 
which in turn is secured to the top side 49 by means 
of a rivet 204. 
Upon the clamping rollers 22 and 24 being Swihug 

away from the drive roilers so as to release the micro 
photograph, it is also desired to withdraw tie clamping 
member 32 from glass 22. Accordingly, the leaf spring 
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202 is extended at 206 and a hook 208 is provided at 
the extended end thereof. The U-shaped toggle member 
186 is provided with a flange 210 adapted to enter the 
hook 208, as shown in Figure 7. When ball 182 moves 
outwardly through bore 184 so as to pivot the U-shaped 
member 186 to cause displacement of the clamping rollers 
122 and 124, the flange 210 also moves downward to 
draw the leaf spring 202 with it and cause the clamping 
member 32 to be drawn away from contact glass 22. 
The lead screw 60 is long enough to accommodate 

the maximum required movement of the carriage for 
micropohotograph cards of all sizes. The U-shaped tog 
gle member 186 is adapted to be actuated, to pivot the 
clamping rollers 122 and 124 away from the drive rollers 
116 and 118, when the movement of the carriage along the 
lead screw 60 is halted. Stop members are provided 
which cooperate with portions of the carriage so as to 
cause the toggle member to be actuated at certain points 
along the length of the lead screw 60. These stop mem 
bers include a rear stop member 212 and a front stop 
member 214. The rear stop member 212 is concentric 
with lead screw 60 and is adapted to butt against rear 
wall 38. The front stop member or sleeve 214 is concern 
tric with lead screw 60 and is adapted to butt against 
drive gear 88 on sleeve 68. 
The rear stop 212 also serves to space the carriage 

from the rear wall 38 so that the heads of screws 104 are 
not jammed against rear wall 38. The front stop 214 
is of considerable length so as to reduce the length of 
the central block 102. The front stop 214 may be easily 
and accurately trimmed to a proper length so that the 
carriage will be halted at the precise point where pivot 
ing of the toggle member 186 results in the proper en 
gagement of flange 210 with hook 208. 
The control knob 71, for controlling the movement 

of the carriage along the length of the lead screw 60, 
and the control knob 94, for controlling the movement 
of the drive rollers 116 and 118, are positioned con 
centrically with each other and closely adjacent each 
other. This puts all of the necessary controls in a posi 
tion where they are easily manipulated by an operator, 
without the operator having to fumble for the controls. 
The controls are also so arranged that they move in 

directions which are consistent with the directions in 
which the microphotograph card C appears to move upon 
the viewing screen 30 of the microcard reader. For ex 
ample, when knob 71 is rotated clockwise the carriage 
moves forwardly in the direction from rear wall 38 to 
ward the front wall 36 of the carriage housing 34. As 
it appears on the screen to the operator, the card then 
appears to be moving upwardly across the screen. Since 
clockwise rotation is generally associated with forward 
progress of most items associated with rotatable mem 
bers, it will be seen that this clockwise rotation of knob 
71 brings about movement of the card in a direction 
which is generally associated with the direction of rota 
tion of that member. 

Similarly when control knob 94 is rotated counter 
clockwise for the purpose of going from one page to 
the next following page, as viewed on the screen 30, 
such counterclockwise movement is associated with the 
general direction of movement obtaining when one turns 
the pages of a book in sequential order. In going from 
one page to the next Succeeding page, which pages are 
printed on a continuous strip, one moves the strip from 
right to left which is generally in a counterclockwise 
direction. The rotation of knob 94 thus is properly 
aSSociated with the direction in which the microphoto 
graph card appears to move on the screen of the viewer. 
It is to be noted that while the counterclockwise rota 
tion of control knob 94 brings about this result it is 
necessary that the gear train including gears 88, 86, 84 
and 89 cause the drive rollers to rotate in a clockwise 
direction; and while the card appears to be moving from 
right to left on the screen 30 of the microphotograph 
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6 
viewer, actually the card is moving from left to right 
on the carriage, and vice versa. 

It is also pointed out that the complete release of the 
microphotograph, including the spreading of the clamp 
ing rollers 122 and 124 and the depressing of the clamp 
ing member 32, takes place when the carriage is in the 
forward position. When the carriage is in the forward 
position then the bottom portion of the microphoto 
graph is being viewed on the viewer and usually that 
is the end of the card. Thus, the release of the micro 
photograph takes place at a point where normally one 
would want to release the microphotograph, having fin 
ished with it and desiring to insert a new microphoto 
graph on to the carriage. 
While there has been shown and described a particu 

lar embodiment of this invention, it will be obvious to 
those skiiled in the art that various changes and modi 
fications may be made therein without departing from 
the invention and, therefore, it is intended in the ap 
pended claims to cover all such changes and modifica 
tions as fall within the true spirit and scope of the in 
vention. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. In a carriage moving apparatus, a carriage, means 

mounting said carriage for movement only in opposite 
directions, a lead screw parallel to the directions in 
which said carriage is adapted to move, a block carried 
by said carriage, said block having a bore therethrough, 
said lead Screw extending through said bore in said 
block, said block having at least one recess therein open 
ing into said bore therethrough, a member positioned 
in said recess, resilient means in said recess biasing said 
member outwardly from said recess into said bore, a 
portion of said member adapted to enter between threads 
on said lead screw while another portion thereof re 
mains in engagement with said block, so as to establish 
an operative connection between said lead screw and 
said block, the rotation of the lead screw causing said 
member and thereby the carriage to move longitudinally 
of said lead screw, and said member adapted to move 
out from between the lead screw threads and become 
disengaged therefrom when said carriage is restrained 
from further motion along said lead screw. 

2. A positioning apparatus for moving a flat object 
carried thereby in directions transverse to each other 
and a plane parallel to said flat object, said apparatus 
comprising a carriage adapted to support the object, 
means for moving the carriage in opposite directions, 
means on the carriage for selectively moving the object 
carried thereby in opposite edgewise directions trans 
verse to the directions in which the carriage is adapted 
to move, means engaging opposite sides of said flat ob 
ject to restrict removal of the object from the carriage, 
the latter means affording said selective edgewise move 
ment of the object in opposite directions on the carriage, 
and means operative upon said carriage reaching its 
limits of movement for rendering said latter means in 
operative, whereby the object carried by said carriage 
may be removed therefrom. 

3. A positioning apparatus for moving a flat object 
carried thereby in directions transverse to each other 
and in a plane parallel to said flat object, said apparatus 
comprising a carriage adapted to support said object and 
movble only in opposite directions, means on said car 
riage for moving the object carried thereby in opposite 
directions transverse to the directions in which the car 
riage is adapted to move, said last means comprising a 
plurality of pairs of opposed rollers, each pair of opposed 
rollers including one roller mounted to be bodily mov 
able toward and away from the other of said pair of 
rollers, each pair of rollers adapted to be selectively 
spaced apart to permit introduction therebetween of an 
object and adapted to be moved together to engage op 
posite sides of said object, means for rotating one of 
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each pair of rollers simultaneously to effect movement of 
said object selectively in opposite directions, and means 
operative upon said carriage reaching its limits of move 
ment to spread apart the rollers of each of said pairs 
of rollers, whereby the object gripped therebetween 
may be released. 

4. A positioning apparatus for moving a fiat object 
carried thereby in directions transverse to each other 
and in a plane parallel to Said flat object, said apparatus 
comprising a lead screw rotatably journaled at its ends 
in a frame, a pair of shafts extending paraliel to and on 
opposite sides of said lead Screw and rotatably journaled 
at their ends in Said frame, a carriage connected to said 
lead screw for movement along the length thereof as 
said lead screw is rotated, a pair of drive rollers slidably 
and non-rotatably mounted on said pair of shafts and 
movable with said carriage, a first control knob for rotat 
ing said lead Screw, a second control knob coaxial with 
said first control knob and positioned closely adjacent 
thereto for rotating said pair of shafts and drive rollers 
thereon, and said connection between the carriage and 
the lead Screw including a member engaging said carriage 
and movable into and out of the groove between threads 
on said Screw, said member riding up over a screw 
thread as the Screw is turned so as to render said con 
nection inoperative upon the movement of said carriage 
along said lead screw being halted. 

5. A positioning apparatus for moving a flat object 
carried thereby in directions transverse to each other 
and in a plane parallel to said flat object, said apparatus 
comprising a carriage incvable in opposite directions, a 
pair of drive rollers movable with said carriage and 
adapted to move an object carried thereby in opposite 
directions transverse to the directions in which said car. 
riage is adapted to move, a clamping roiler associated 
with each drive roller extending parallel thereto and 
mounted on said carriage for Swinging toward and away 
from the associate drive roller respectively to grip or 
release an object therebetween, means biasing each 
clamping roller toward its associate drive roller, and 
means for selectively maintaining said clamping roller 
in a position spaced from its associate drive roller. 

6. A positioning apparatus for moving a flat object 
carried thereby in directions transverse to each other 
and in a plane parallel to Said flat object, said apparatus 
comprising a carriage movable only in opposite direc 
tions, a pair of drive rollers movable with said carriage 
and adapted to move an object carried thereby in oppo 
site directions transverse to the directions in which said 
carriage is adapted to move, a clamping roller associated 
with each drive roller extending parallel thereto and 
mounted on Said carriage for swinging toward and away 
from the associate drive roller and for gripping or re 
leasing an object therebetween, means biasing each 
clamping roller toward its associate drive roller, means 
for Selectively Swinging each clamping roller away from 
its associate drive roller, and means for maintaining said 
clamping roller spaced from said drive roller. 

7. A positioning apparatus for moving a flat object 
carried thereby in directions transverse to each other 
and in a plane parallel to said flat object, said apparatus 
comprising a lead Screw rotatably journaled at its ends 
in a frame, a pair of shafts extending parallel to and 
on opposite sides of said lead screw and rotatably jour 
naled at their ends in said frame, a carriage adapted to 
move along the length of said lead screw, a pair of drive 
rollers slidably and non-rotatably mounted on said pair 
of shafts and movable with said carriage, a clamp roller 
associated with each drive roller and extending parallel 
thereto, each clamping roller being mounted on said 
carriage for Swinging toward and away from its associate 
drive roller, a member engaging said carriage and re 
leasably engaging the threads of said lead screw and 
adapted to move out of engagement with said threads 
upon the movement of said carriage along said lead screw 
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8 
being halted while said lead screw continues to be turned, 
a toggle member adapted to be actuated by said member 
as the member is moved out of engagement from said 
Screw threads, to Swing the clamp rollers away from 
their associate drive rollers and to maintain said rollers 
Spaced apart until said member again restores operative 
connection between said lead screw and said carriage 
by again entering between threads of said lead screw. 

8. A positioning apparatus for moving a flat object 
carried thereby in directions transverse to each other 
and in a plane parallel to said flat object, said apparatus 
comprising a lead Screw rotatably journaled at its ends 
in a frame, a pair of shafts extending parallel to and 
on opposite sides of said lead screw and rotatably jour 
naled at their ends in said frame, a carriage adapted to 
move along the length of said lead screw, a pair of drive 
rollers slidably and non-rotatably mounted on said pair 
of shafts and movable with said carriage, a clamp roller 
associated with each drive roller and extending parallel 
thereto, each clamp roller being mounted on said car 
riage for Swinging toward and away from its associate 
drive roller, a member engaging said carriage and re 
leasably engaging the threads of said lead screw and 
adapted to move out of engagement with said threads 
upon the movement of said carriage along said lead 
Screw being halted while said lead screw continues to 
be turned, a toggle member adapted to be actuated by 
Said member as the member is moved out of engage 
ment from said Screw threads, to swing the clamp rollers 
away from their associate drive rollers and to maintain 
Said rollers spaced apart until said member again re 
Stores operative connection between said lead screw and 
said carriage by again entering between threads of said 
lead Screw, and means biasing each camping roller 
toward its associate drive roller, said biasing means 
being operative to bias said member toward a position 
for operative connection of the carriage to the lead 
ScreW. 

9. A positioning apparatus for moving a flat object 
carried thereby in directions transverse to each other 
and in a plane parallel to said flat object, said apparatus 
comprising a lead screw rotatably journaled at its ends 
in a frame, a pair of shafts extending parallel to and on 
opposite sides of said lead screw and rotatably journaled 
at their ends in said frame, a carriage releasably con 
nected by a member movable into and out of said lead 
Screw groove for movement along the length thereof as 
said lead Screw is rotated, a pair of drive rollers slidably 
and non-rotatably mounted on said pair of shafts and 
novable with said carriage, a clamp roller associated 
with each drive roller and extending parallel thereto, 
each clamp roller being mounted on said carriage for 
Swinging toward and away from its associate driveroller, 
means biasing said clamp rollers toward their associate 
drive rollers, and means biasing said member toward 
a position to operatively connect said carriage and lead 
SCeW. 

10. In combination, a microphotograph viewer includ 
ing an objective glass, and a clamping member positioned 
opposite Said objective glass and mounted for movement 
toward and away from said glass, said clamping member 
being operative to clamp a microphotograph against said 
objective glass; and a positioning apparatus for moving 
a microphotograph carried thereby in directions trans. 
verse to each other, said positioning apparatus comprising 
a carriage movable selectively in a first pair of opposite 
directions, and means on said carriage for Inoving said 
microphotograph selectively in a second pair of opposite 
directions transverse to said first pair of directions, mem. 
pers on said carriage Swingable toward and away from 
each other respectively for gripping and releasing said mi 
crophotograph, and means operative upon said carriage 
reaching its limit of movement in one direction for simul 
taneously moving apart the members which grip the 
microphotograph, and for moving said clamping member 
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away from said objective glass so as to release the micro 
photograph which is clamped therebetween. 

11. In combination, a microphotograph viewer includ 
ing an objective glass, and a clamping member positioned 
opposite said objective glass and mounted for movement 
toward and away from said glass, said clamping member 
being operative to clamp a microphotograph against said 
objective glass; and a positioning apparatus for moving a 
microphotograph carried thereby in a first pair of direc 
tions, said positioning apparatus comprising a carriage, 
means for selectively moving said carriage in opposite 
directions, two pairs of roilers movable with said carriage 
and positioned on opposite sides of said objective glass 
and clamping member, each pair of rollers including a 
drive roller and an associated clamping roller swingable 
toward and away from said drive roller, said drive rollers 
adapted to support a microphotograph thereon, said 
clamping rollers and drive rollers adapted to cooperate 
to grip a microphotograph therebetween, said clamping 
member clamping a portion of the microphotograph be 
tween said pairs of rollers against said objective glass, 
means for rotating said drive rollers to move said micro 
photograph selectively in a pair of opposite directions 
transverse to said first pair of directions, and means oper 
ative upon said carriage reaching its limit of movement in 
one direction for simultaneously moving the clamping 
rollers away from the drive rollers and for moving the 
clamping member away from said objective glass, so as 
to release the microphotograph therebetween. 

12. A positioning apparatus for moving a flat object 
carried thereby in directions transverse to each other and 
in a plane parallel to said flat object, said apparatus com 
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10 
prising a carriage adapted to support said object and 
movable only in opposite directions, a lead screw parallel 
to the directions in which said carriage is adapted to move 
and operatively connected thereto to move said carriage 
in said directions, means on the carriage for moving the 
objects supported thereon in opposite directions transverse 
to the direction in which the carriage is adapted to move, 
and the connection between the carriage and lead screw 
including a block carried by said carriage, said block 
having a bore therethrough, said lead screw extending 
through said bore in said block, said block having at least 
one recess therein opening into said bore therethrough, 
a member positioned in said recess, resilient means in 
said recess biasing said member outwardly from said re 
cess into said bore, and a portion of said member adapted 
to enter between threads on said lead screw while another 
portion thereof remains in engagement with said block, so 
as to establish an operative connection between said lead 
screw and said block. 
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