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[57] ABSTRACT 

An automatic sheet insertion and removing device for 
use in micro?lm readers or the like which comprises a 
guide tray for sheet insertion or removing, a support 
board for the sheet which is adapted to reciprocate 
relative to the guide tray in a plane level with the sur 
face of the guide tray and the line of engagement of a 
pair of feeding rollers which are disposed between the 
support board and the guide tray. The sheet inserted 
onto the guide tray is automatically fed through the 
feeding rollers to a predetermined position on the sup 
port board which advances to a data retrieval position 
in a reader apparatus and which returns to an original 
starting position after the data retrieval, so that the 
sheet subsequently returned, through the rollers, back 
onto the guide tray for removing, thus damage or wear 
to the sheets being advantageously reduced. 

11 Claims, 10 Drawing Figures 
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SHEET INSERTION AND REMOVING DEVICE 

The present invention relates to a sheet insertion and 
removing device, and more particularly to an insertion 
and removing device for sheets such as micro?lm in 
card form which must be inserted and accurately posi 
tioned in an apparatus such as a micro?lm reader and 
subsequently removed without damage thereto. 

In many known processes it is required to insert and 
subsequently remove a sheet of comparatively delicate 
material into and from a particular apparatus, a com 
mon example of such a process being the retrieval of 
data stored on a sheet of micro?lm by insertion thereof 
into a micro?lm reader. Micro?lm carrying data may 
be stored in the form in which it was exposed, i.e. in 
roll-form, or as separates frames, or groups of frames, 
which are mounted on special cards, or kept in special 
holders, to constitute individual units of information, 
and it is sometimes also found advantageous to ?lm 
closely related data, for example successive pages of a 
report, on a single sheet of micro?lm. To retrieve data 
stored on such sheets, it is necessary to accurately posi 
tion the ?lm in a micro?lm reader, which comprises 
magni?cation means and an opaque or translucent 
screen onto or through which the contents of the ?lm 
are projected at a readable size. In this process micro 
?lm sheet wear has been a particular problem since 
loading of micro?lm sheets, in conventional readers, is 
completely manual. In conventional readers a sheet of 
micro?lm is initially laid on a support board, which 
may be transparent or opaque depending on the type of ‘ 
micro?lm and reader, and it is usually necessary to 
make ?ne adjustments to the setting of the micro?lm 
sheet, which is effected by manually applying slight 
pressure and sliding the sheet on the support board 
until it comes into the required position, this adjust 
ment being inevitably accompanied by friction between 
the board and sheet. Also, to remove the micro?lm 
sheet from the reader, it is always necessary to simulta 
neously press and slide the micro?lm sheet manually 
until a holdable portion thereof is moved clear of the 
support board, again resulting in undue wear of the 
sheet mainly due to friction. 
Accordingly, an essential object of the present inven 

tion is to provide an improved insertion and removing 
device for micro?lm sheets or the like in which damage 
and wear to the sheets are advantageously avoided with 
substantial elimination of the disadvantages inherent in 
the conventional devices. 
Another important object of the present invention is 

to provide an insertion and removing device of the 
above described type which permits automatic setting 
of sheets relative to a support board. I 
A further object of the present invention is to provide 

an insertion and removing device of the above de 
scribed type which is simple in construction, and accu 
rate and efficient in functioning with consequent low 
cost. I 

In accomplishing these and other objects there is pro 
vided, according to the present invention; a sheet inser 
tion and removing device, which, while suited to many 
processes, is particularly adapted to use in association 
with supply of micro?lm sheets into and from a micro 
?lm reader, and wherein a sheet to be inserted into and 
subsequently removed from the device is initially fed 
manually onto a tray and into a passage wherein the 
sheet causes an actuation signal to be supplied to 
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2 
means for advancing the sheet into a required position 
on a movable and coverable carrier, in which position 
the sheet actuates means causing the carrier to move to 
a required position in the apparatus. Subsequently, 
when returning to its initial position, the carrier actu 
ates means causing reverse actuation of the advancing 
means, whereby the sheet is again supplied onto the 
loading tray, from which it may be removed manually, 
and thus damage and wear of the micro?lm sheets in 
herent in the conventional devices are advantageously 
eliminated. 
A better understanding of the present invention may 

be had from the following full description when read in 
reference to the attached drawings, in which, 
FIG. 1 is a perspective view of a sheet insertion and 

removing device according to one embodiment of the 
invention, 

’ FIG. 2 is a side elevational view of the device of FIG. 

1, 
FIGS. 3 and 4 are electrical circuit diagrams of con 

trol circuits associable with the device of FIG. 1, 
FIG. 5 is a perspective view of a sheet insertion and 

removing device according to another embodiment of 
the invention, ' 
FIG. 6a through c are detail views of sheet advance 

means employed in the device of FIG. 5, and 
- FIGS. 7 and 8 are electrical circuit diagrams of con 
trol circuits associable with the device of FIG. 5. 
Referring initially to FIGS. 1 and 2, there is shown a 

sheet insertion and removing device according to the 
invention which by way of example is shown as a device 
for insertion and removal of micro?lm sheets into and 
from a micro?lm reader, it being understood that the 
device is equally associable with other processes. 
The device shown comprises a base 1 of rectangular 

shape, a horizontal guide tray 2 of similar rectangular 
shape with somewhat smaller dimension than the base 
1 and with sides of the tray 2 disposed in parallel to the 
sides of the base 1, which guide tray 2 is supported 
above the base 1 by legs 2a each extending downward 
at right angles from the opposite side edges of the tray 
2 and suitably secured to the base 1 and on which guide 
tray 2 a guide plate 3 is mounted in slightly spaced rela 
tion to the surface of the tray 2, a pair of vertical bear 
ing columns 7a and 7b for supporting a pair of feeding 
rollers 4a and 4b, which columns 7a and 7b are suitably 
secured, in spaced relation to each other, to the base 1 
in positions adjacent to front edge of the tray 2 and dis 
posed in a direction parallel to the side edges of the tray 
2, a small column 20a for supporting a microswitch 20 
extendingupwardly at right angles from the surface of 
the base 1 at a position adjacent to the front edge of the 
base 1, a base block 8 of rectangular shape ?xedly 
mounted on a carrier plate 15, which carrier plate 15 is 
horizontally supported on supporting means (not 
shown) for reciprocating motion, and the surface of 
which base block 8 is level with that of the tray 2 with 
engagement line of the rollers 4a and 4b therebetween, 
a support board 9 ?xedly disposed on the surface of the 
base block 8, and a press board 10 hingedly secured to 
the base block 8 for covering the board 9. 
The pair of rollers 4a and 4b which are in parallel and 

in rotating contact with each other are each ?xedly 
mounted on a shaft rotatably joumaled, at opposite 
ends thereof, in the upperends of the bearing columns 
7a and 7b. On the ends of the’ rotatory shafts extending 
through the bearing column 7a, gear wheels 6 and 6' 
are ?xedly mounted; which gears % a?d 6' are in mesh 
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with each other and transmit drive from one of the rol 
lers 4a and 4b to the other. 
One of the rollers 4a and 4b, for example, the roller 

4a, is driven directly by a reversible motor 5, which is 
mounted for example on the outside of bearing column, 
7b, or supported on a reader apparatus portion not in 

dicated. 
The tray 2 is generally equal in width to, and is 

slightly shorter than, a micro?lm sheet S, and serves for 
feed-in and feed-out of micro?lm sheets S to and from 
the rollers 4a and 4b, which may move a micro?lm 
sheet S from the tray 2 onto the carrier 15, described 
below, or vice versa, according to whether motor 5 is 
actuated to supply forward or reverse drive. The tray 2 
constitutes a plane horizontal surface in line with the 
engagement line of the rollers 4a and 4b, and has an 
outer, rear edge which is curved downwardly, to permit 
smooth loading or unloading of micro?lm sheets S 
thereonto or therefrom, and a front edge adjacent to 
the rollers 40 and 4b. Over the front portion of the tray 
2, there is provided the guide plate 3, which has a width 
approximately half that of the tray 2, and short, right 
angles edges which ?x on opposite edges of the tray 2, 
and permit the main portion of the guide plate 3 to 
stand slightly clear of the tray 2, whereby there is 
formed a micro?lm sheet passage p between the tray 2 
and guide plate 3. The height of the sheet passage p is 
preferably made only slightly greater than the thickness 
of a micro?lm sheet S. The edge of the guide plate 3 at 
the entry of the sheet passage p i.e., the end thereof re 
mote from the rollers 4a and 4b is upwardly curved, to 
prevent catching of sheets S entering the passage p. In 
the interior of the passage p, near one side thereof, 
there is provided a microswitch 18 which is actuatable 
by a non-sensitive edge portion of a sheet S passing 
through the passage p. 

Still referring to FIGS. 1 and 2, on the side of the rol 
lers 4a and 4b opposite to the tray 2 there is the carrier 
plate 15, which is slidably supported on means not 
shown and'may be moved, by drive means not shown, 
away from the rollers 4a and 4b to a requisite position 
relative to the optical system of a reading screen in mi 
cro?lm reader apparatus, or back to the vicinity of the 
rollers 4a and 4b. The carrier plate 15 supports the base 
block 8, which is in ?xed attachment thereto, and on 
whose upper surface there is provided the sheet sup 
port board 9. The support board 9 provides reception, 
in a manner described below, for a micro?lm sheet S to 
be carried into a reader apparatus, has an upper surface 
level with that of the tray 2 and is bordered along two 
edges by guide strips 11 and 12, which extend at right 
angles to the line of engagement of the rollers 4a and 
4b, and are mounted on the base block 8 or the support 
board 9, the area of the support board 9 de?ned be 
tween the stips 11 and 12 being generally equal to that 
of a micro?lm sheet S. The edges of the guide strips 1 l 
and 12 adjacent to the support board 9 are bevelled to 
preclude jamming of a sheet S during transfer thereof 
onto or from the board 9. The material of which the 
support board 9 is made depends on the type of micro 
?lm sheet S employed. The board 9 is made of non 
transparent material if an image of micro?lm sheet S 
contents are obtained by re?ection and the micro?lm 
sheet S is opaque. If the micro?lm sheet S is made 
transparent to permit projection of the contents thereof 
by a light source provided to the rear thereof, the sup~ 
port board also is made transparent. In the latter case, 
the carrier 15 and base block 8 are constituted as 
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4 
frames de?ning openings at least equal in size to the 
data-carrying portion of a micro?lm sheet S. Adjacent 
to the outer edge of the support board 9, i.e., the edge 
thereof remote from the rollers 4a and 4b, there is pro 
vided on the base block 8 a pair of positioning studs 13 
and 14, with which the leading edge of a microfilm 
sheet S fed onto the support board 9 comes into 
contact, and which ensure that a micro?lm sheet S is 
properly squared on the support board 9, the line be 
tween the studs 13 and 14 being parallel to the outer 
edge of the board 9. For a micro?lm sheet whose lead 
ing edge engaging the studs 13 and 14 is of a straight 
line, the studs 13 and 14 serves to position such a sheet 
only relative to the direction in which the sheet ad 
vances toward the carrier 15, but, for a micro?lm sheet 
in which notches, for example, V-shaped notches, are 
formed in its leading edge at positions corresponding to 
the studs 13 and 14, the studs 13 and 14 serves for lat 
eral positioning of the sheet as well as the positioning of 
the same in respect to the advancing direction. 

In line with the studs 13 and 14 there is a microswitch 
19 which is actuatable by a micro?lm sheet S that has 
been fed completely onto the support board 9, and 
serves to actuate carrier 15 drive means. 

Fixedly or integrally attached to opposite corners of 
the outer edge of the base block 8 there are provided 
?xed extensions 8a supporting ?xed pins on which 
hinge portions 10b of a press board base 100 are pivot 
ally mounted. The base 10a is ?xedly or integrally at— 
tached on a press board 10 which is transparent, is 
weighted or made of a comparatively heavy material, 
and contacts the sheet support board 9 through the me 
dium of a micro?lm sheet S when allowed to move 
downwards under its own weight, and may have formed 
therein cut-out portions to avoid contact of the studs 
13 and 14 or microswitch 19 by the press board 10. The 
hinged portions 10b of the base 100 extend above the 
level of the base block 8 to a distance such that, when 
unopposed, and allowed to lie on a micro?lm sheet S 
on the support board 9, the press board 10 is generally 
horizontal. The press board 10 may be moved out of a 
horizontal alignment due to the engagement of a ?xed, 
horizontal pin 16 by a vertically aligned lever 17 having 
an inclined end, the pin 16 being mounted‘ in a block 
?xedly attached to the press board base 10a, and the 
lever 17 being ?xedly mounted in a portion of a reader 
apparatus not shown. When the carriers 15 has been 
moved some distance from the rollers 4a and 4b, the 
pin 16 is not engaged by the lever 17, and the press 
board is allowed to move under its own weight into a 
horizontal alignment to press on a micro?lm sheet S on 
the support board 9. When, however, the carrier 15 is 
moved to the vicinity of the rollers 40 and 4b, the pin 
16 is engaged by and rides on the curved end portion of 
the lever 17, thereby causing the press board 10 to be 
moved upwards, out of contact with a micro?lm sheet 
S on the support board 9. Also, when the carrier 15 is 
in the vicinity of the rollers 4a and 4b, a projection 15a 
af?xed to the lower surface of the carrier 15 actuates 
the above-mentioned microswitch 20. 

lt should be noted here that, instead of the pair of 
feeding rollers 4a and 4b described as employed in the 
above embodiment of FIGS. 1 and 2, a pair of side rol 
lers which are rotatably mounted on the tray 2 so as to 
engage the side of the micro?lm sheet S and which are 
shaft-connected to another side roller may be adopted, 
in which case, these side rollers are adapted to engage 
only_ the side of the micro?lm S with the data stored 
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surface of the micro?lms S kept non-engaged condition 
with side rollers, which arrangement is further effective 
for avoiding wear of micro?lm sheets. 

In outline, operation of the abovedescribed device is ' 
as follows. A micro?lm sheet S which is to be set in a 
micro?lm reader, in order to retrieve data stored 
thereon, is fed manually onto the tray 2, and through 
the passage p, as far as the feeding rollers 4a and 4b, 
whose rotation has been started due to actuation of the 
motor 5 upon closure of the microswitch 18 by the mi 
cro?lm sheet S. At this time the carrier 15 is adjacent 
to the rollers 4a and 4b, the press board 10 being 
raised, as shown most clearly in FIG. 2, and the feeding 
rollers 4a and 4b feed the micro?lm sheet S onto the 
support board 9 as far as the studs 13 and 14, at which 
time the micro?lm sheet S also actuates microswitch 
19. In this position of the micro?lm sheet S, the rear 
edge thereof projects slightly clear of the rear edge of 
the support board 9, and just contacts the rollers 4a and 
4b. If the leading edge of the micro?lm sheet S has 
notches corresponding to the positioning studs 13 and 
14 formed therein, the studs 13 and 14 may further 
serve to prevent any lateral displacement of the micro 
?lm sheet S on the support board 9. Closure of micro 
switch 19 results in actuation of a carrier drive means 
which moves the carrier 15, and the micro?lm sheet S 
away from the base 1 and to a required position in a mi 
cro?lm reader apparatus, the carrier drive means being 
stopped upon actuation of a suitably located switch, 
not indicated, by the carrier 15 reaching this required 
position. During this movement, the pin 16 moves out 
of engagement with lever 17, and the press board 10 
moves down onto the micro?lm sheet S to hold it in 
place. As the carrier 15 moves away from the base 1, 
the projection 15a attached thereto moves out of 
contact with the microswitch 20, which is therefore 
permitted to open, whereupon action of the motor 5 
and the feeding rollers 4a and 4b is stopped. After data 
on the micro?lm sheet S has been retrieved, closure of 
a return switch, not shown, causes the carrier 15 to 
move back to the vicinity of the base 1 return motion 
being terminated upon closure of a switch by the can 
rier 15, for example. At this time the carrier projection 
15a again comes into contact with and closes micro 
switch 20, whereupon motor 5 is caused to supply re 
verse drive to the rollers 40 and 4b, which, when the 
rear edge of the micro?lm sheet S comes into engage 
ment therewith, feed the micro?lm sheet S from the 
support board 9, onto the tray 2, and through the pas 
sage p, to again close microswitch 18, until the rear 
edge of the micro?lm sheet S projects to slightly be 
yond the rear, outer edge of the tray 2. The micro?lm 
sheet S may now be removed manually, and after com 
plete withdrawal thereof from the passage p, the micro 
switch 18 is again opened, which causes the motor 5 to 
cease, and terminates one sheet insertion and removing 
process. The speed of rotation of the feeding rollers 4a 
and 4b is made slow compared with the motion of-the 
carrier 15, to permit smooth engagement of the micro 
?lm sheet S upon return of the carrier 15. 

It should be noted here that, although only one mi 
croswitch 18 is described as employed in the passage p 
for the micro?lm sheet S in the above embodiment of 
FIGS. 1 and 2 as a means for detection of correct posi 
tioning of the sheet S during insertion thereof into the 
device, two such microswitches 18 which physically lie 
on a line parallel to the line of engagement of the feed 
ing rollers 4a and 4b and electrically connected to each 
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6 
other may be disposed in the passage p, and that two 
microswitches equivalent to the microswitch 19 may be 
provided. 

It should also be noted that the horizontal pin 16 for 
engagement with the lever 17 described as mounted in 
a block fixedly attached to the press board base 100 
may be secured to the press board 10 itself or to any 
other places on the press board 10 so long as proper en 
gagement or disengagement thereof with or from the 
lever 17 can be achieved in the above described man 
ner. 

Similarly, the base block 8 described as ?xed to the 
carrier 15 in the above embodiment may be integrally 
formed with the carrier 15. 
Control of the abovedescribed actions may be ef 

fected by the circuit shown in FIG. 3, to which refer 
ence is now had. The control circuit comprises relays 
A0, Bo, and Do, respectively controlling contacts A1 
through A3, B1, and D1 through D5, the motor 5 actu 
ation circuit, and signal generator SG constituted by 
capacitor C1, resistors R2 through R4 and transistor 
Q1, and able to supply triggering input to the gate ter 
minal of a thyristor Q2, power to all these elements 
being suppliable along lines L1 and L2 from a supply 
not shown. The circuit also includes a transfer contact 
which controls actuation of relay Bo, has normally 
open terminal 20a and a normally closed contact 20b, 
and is actuated by microswitch 20. The motor 5 actua 
tion circuit includes the contacts D2 and D3 which are 
transfer contacts provided on parallel lines and have, 
respectively normally closed terminals D2a and D311, 
and normally open terminals D2b and D3b, the motor 5 
being actuatable to supply forward drive when the 
transfer contacts D2 and D3 are unactuated by relay 
Do and are closed on terminals D2a and D311, and 
being actuatable to supply reverse drive when the 
transfer contacts D2 and D3 are actuated. 

Prior to sheet insertion, the circuit state is as shown 
in the drawing, all circuit elements being unactuated, 
except microswitch 20, which is closed by the projec 
tion 150 of the carrier 15. Closure of microswitch 18 by 
a micro?lm sheet S fed into the passage p energizes 
relay Ao, which thereupon actuates contacts Al 
through A3, thus closing the power circuit to motor 5. 
Motor 5 supplies forward drive to the feeding rollers 4a 
and 4b, which draw the micro?lm sheet S from the tray 
2 to the support board 9. Contact A3 being closed, ac 
tuation of the rollers 40 and 4b is‘maintained after the 
rear edge of the microfilm sheet S passes microswitch 
18, and microswitch 18, and microswitch 18 opens. 
When the micro?lm sheet S has fed completely onto 
the support board‘ 9, the front edge thereof actuates mi 
croswitch 19 as noted earlier, causing actuation of a 
carrier drive means, not indicated. As the carrier 15 
moves away from the feeding rollers 4a and 4b, mic ro 
switch 20 is released by the projection 15a and closes 
on contact 20b, thereby energizing relay Bo, which 
opens Bl, thus resulting in de-energization of relay Ao, 
closure of contact Al on terminal Ala, opening of 
contacts A2 and,A3, and halting of motor 5. At the 
same time capacitor C1 is charged through relay Bo 
acting as a resistor. In practical terms the time required 
for retrieval of data from the microfilm sheet S is al 
ways sufficient for capacitor C1 to be fully charged. 
After data retrival, when the carrier 15 is returned, the 
projection 15a thereof again closes microswitch 20, 
which moves to contact 200. Hereupon, relay B0 is de 
energized and permits contact B1 to close, and capaci 
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tor Cl is allowed to discharge through resistor R2 and 
to supply input to the base of transistor Q1, which is 
thereby rendered conductive and supplies a trigger 
input to the gate of thyristor Q2. If the capacity of ca 
pacitor C1 is sufficiently large. the signal generator SG 
may not be essential and discharge from capacitor C 1 
may be supplied simply through a suitable resistor to 
thyristor Q2 gate terminal. Thyristor Q2 now conducts, 
resulting in energization of relay Do, closure of 
contacts D1 and D4, opening of contact D5, and clo 
sure of transfer contacts D2 and D3 on their respective 
terminals D2b and D3b. Power is now supplied to the 
motor actuation circuit, and motor 5 is actuated to sup 
ply reverse drive to the feeding rollers 40 and 4b, which 
draw the micro?lm sheet S off the carrier 15 onto the 
tray 2, the micro?lm sheet S again closing microswitch 
18 while in the passage p. Microswitch 18 being closed. 
relay A0 is again energized, the contacts A2 and A3 are 
closed, and contact Al moves to its Alb terminal, thus 
short-circuiting thyristor Q2, which therefore turns off. 
Relay Do remains energized, since it is still connected 
across lines L1 and L2 through contacts A1 and D1, 
and the motor 5 continues to actuate the feeding rollers 
4a and 4b to move the micro?lm sheet S outwards until 
the rear edge thereof projects beyond the outer edge of 
the tray 2. Manual withdrawal of the micro?lm sheet S 
now permits microswitch 18 to open, whereby, since 
contact D5 is open, relay A0 is de-energized. Contact 
A1 therefore returns to terminal Alb, resulting in de 
energization of relay Do and return of circuit elements 
to their original states. 
Control may also be effected by the circuit of FIG. 4, 

in which relay Bo and contacts A3 and D5 are dis 
pensed with. relay Ao being connectable to line Ll di 
rectly through microswitch 18, and there is included a 
resistor R5 through which capacitor C 1 is charged 
upon release of microswitch 20, and a capacitor C3, 
which is in parallel with relay A0. and serves as a time 
delay element. In this circuit, relay Ao action is not de 
pendent on the state of microswitch 20. When micro 
switch 18 is closed by a micro?lm sheet S, relay A0 is 
energized and at the same time capacitor C3 is 
charged. After the micro?lm sheet S has passed the lo‘ 
cation of microswitch 18, capacitor C3 discharges to 
maintain relay Ao energized for a time dependent on 
the value of capacitor C3 and the resistance offered by 
relay Ao, the capacitor C3 value being selected with 
reference to relay Ao resistance, and being made such 
that discharge time is sufficiently long for the feeding 
rollers 4a and 4b to be able to advance the micro?lm 
sheet S completely onto the support board 9 during 
sheet insertion. After discharge of capacitor C3, relay 
A0 is de-energized, and remains so until next closure of 
microswitch 18. Other circuit actions are as described 
above in reference to FIG. 3. 

In a second embodiment of the invention illustrated 
in FIGS. 5 through 8 in which motor drive transmission 
means A is further incorporated in the embodiment of 
FIGS. 1 to 4, the rear edge portion of a micro?lm sheet 
S remains engaged by the rollers 40 and 4b during car 
rier l5 movement, thereby avoiding problems such as 
displacement of position for the micro?lm sheet S due 
to vibration of the carrier 15 during return motion 
thereof resulting in failure of the microfilm sheet S to 
come into proper engagement with the rollers 40 and 
4b. 

Referring to FIG. 5, the feeding rollers 40 and 4b and 
associated gear wheels 6 and 6' in the second embodi 
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8 
ment are rotatably mounted on boards and has ?xedly 
mounted on a’ and 7b’, which are ?xedly attached to 
and extend vertically upwards from opposite sides of 
the rear end portion of the carrier 15. In other words, 
the feeding rollers 4a and 4b do not change location 
relative to the carrier 15, and are carried transversely 
together therewith away from or back towards the tray 
2. The rotatory shaft for one of the rollers 4a and 4b, 
for example, the shaft for the rollers 4b, projects to the 
exterior of the mounting board 7b’, and has ?xedly 
mounted on the outer end thereof a transmission roll 4, 
which is engageable between rollers 23 and 27 rotat 
ably mounted on ends of pivotal levers 22 and 22', re 
spectively. The levers 22 and 22' are mounted on a ver 
tical board 21, which is ?xedly attached to one side of 
base 1. and also provides mounting support for the 
motor 5. Referring now to FIGS. 60 to 60. one end of 
the lever 22 is pivotally mounted on the output shaft 5a 
of the motor 5, which extends through the mounting 
board 21. In the other end of the lever 22 there is rotat 
ably mounted a pin 22a, on which the abovementioned 
roller 23 and a pulley 25 are ?xedly mounted, the roller 
23 and pulley 25 being on opposite sides of the lever 
22. A pulley 24, which is ?xedly mounted on the motor 
output shaft 5a, between the lever 22 and mounting 
board 21, is connected to the pulley 25 by a belt 26, 
whereby rotation of the drive shaft 5a for forward or 
reverse drive is transmitted to the roller 23. One end of 
the other lever 22' is pivotally mounted on a pin 28 
which is fixedly attached to the mounting board 21, and 
in the opposite end thereof there is fixedly mounted a 
pin 22a’, on which the abovementioned roller 27, 
which serves as an idle roller, is rotatably mounted. The 
levers 22 and 22' are connected by a compression 
spring 29, which draws the levers 22 and 22’ together 
as far as is permitted by a separator element 30 which 
has large and small radius portions, and is provided be 
tween and contacting the lever 22 and 22’. The separa 
tor element 30 is ?xedly mounted on a rotatory shaft 
which is controlled by a rotary solenoid 31 mounted on 
the board 21. When the rotary solenoid 31 is actuated, 
the separator element 30 is turned so that the small ra 
dius portions thereof come into contact with the levers 
22 and 22', which are drawn by the spring 29 to posi 
tions in which the rollers 23 and 27 mounted on the 
ends thereof may engage the transmission roller 4, as 
shown in FIG. 6a, in which con?guration drive from the 
motor 5 may be transmitted to the rollers 4a and 4b. 
When the rotary solenoid 31 is unactuated, the separa 
tor element 30 is turned so that the large radius por 
tions thereof come into contact with the levers 22 and 
22', as shown in FIG. 60, whereby the levers 22 and 22’ 
are pushed apart and the rollers 23 and 27 are moved 
out of engagement with the transmission rollers 4. The 
rotary solenoid 31 is always actuated when the motor 5 
is actuated, whether in forward or reverse drive. 
Referring back to FIG. 5, with the abovedescribed 

device, initially, when the carrier 15 is adjacent to the 
guide tray 2, the rollers 23 and 27 are in line but not in 
engagement with the transmission roller 4, but are 
brought into engagement therewith simultaneously 
with actuation of motor 5 resulting from closure of mi 
croswitch 18 by a micro?lm sheet S passing through 
passage p. The rollers 23 and 27 remain in engagement 
with transmission roller 4 and motor drive continues to 
be supplied to the feeding rollers 4a and 4b until the 
leading edge of the micro?lm sheet S reaches and 
closes microswitch 19, closure of which simultaneously 
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actuates a carrier 15 drive means, stops the motor 5 
and de-energizes the rotary solenoid 31 whereby the 
separator element 30 is turned to push the levers 22 
and 22' apart, to move the rollers 23 and 27 out of en 
gagement with the transmission roller 4. At this stage, 
opposite side rear edge portions of the micro?lm sheet 
S are still engaged by the rollers 4a and 4b, and remain 
engaged thereby during the whole time in which the 
carrier 15 is moved to a required position, data is re 
trieved from the micro?lm sheet S, and the carrier 15 is 
moved back to the vicinity of the tray 2, thus ensuring 
that the micro?lm sheet S may be subsequently sup~ 
plied accurately back onto the tray 2. When the carrier 
15 returns to the vicinity of the base 1, closure of mi 
croswitch 20 by the projection 15a, simultaneously ac 
tuates the motor 5 and rotary solenoid 31, whereby the 
separator element 30 is turned, and through the action 
of the spring 29, the rollers 23 and 27, which are cur— 
rently rotated by drive supplied from the motor 5, are 
brought into engagement with the transmission roller 4, 
which supplies reverse drive to the rollers 4a and 4b to 
draw the micro?lm sheet S from thesupport board 9 
onto the tray 2. Reverse drive continues to be supplied 
until the rear edge of the micro?lm sheet S extends 
over the rear edge of the tray 2, after which manual 
withdrawal of the micro?lm sheet S causes the micro 
switch 18 to re-open, the means thus being made ready 
for another sheet insertion and removing process. 
Referring now to FIG. 7, there is shown a circuit dia 

gram of a control means suitable for accomplishing the 
abovedescribed actions. The circuit may be,v seen to be 
the same as that described in reference to FIG. 3, ex 
cept that signal generator capacitor C1 is charged 
through a resistor R5 upon release of microswitch 20, 
relay B0 is energized upon closure of microswitch 19, 
and power line L2 comprises an extra loop L2a, on 
which rotary solenoid 31 is provided in parallel to the 
motor 5 actuation circuit, whereby rotary solenoid 31 
is energized when motor 5 is actuated to supply for 
ward or reverse drive. Microswitch 19 also connects 
through means not shown to a carrier 15 drive means. 
During insertion of a micro?lm sheet S, closure of mi 
croswitch 18 causes rotary solenoid 31 to be energized 
and the motor 5 to supply forward drive‘ until the front 
edge of the micro?lm sheet S closes microswitch 19. 
This action starts the carrier 15 drive means, and simul 
taneously energizes relay Bo, which opens contact B1 
to de~energize relay Ao, thus resulting in opening of 
contact A2, to stop motor 5 and de-energize rotary so 
lenoid 31. The rollers 23 and 27 therefore disengage 
transmission roller 4, and the carrier 15 moves to a re 
quired position in a reader apparatus. When the carrier 
15 returns to the vicinity of the base 1, the action of the 
signal generator SG and tyristor Q2 causes the motor 5 
to supply reverse drive to the roller 23, and energizes 
rotary solenoid 31, to bring the rollers 23 and 27 into 
engagement with transmission roller 4, whereupon the 
micro?lm sheet S is drawn from the support board 9, 
simultaneously moving out of contact with microswitch 
l9. Relay B0 is therefore de-energized and contact B1 
closes, thus permitting energization of relay A0, to 
maintain action of motor 5 and rotary solenoid 31, 
when the micro?lm sheet S closes microswitch 18. 
After complete withdrawal of the micro?lm sheet S 
from the tray 2, microswitch 18 again opens, and the 
control circuit elements return to their original states. 
FIG. 8 shows a modi?cation of the circuit of FIG. 7 in 

which relay Bo and contact B1 are dispensed with, and 

10 

10 
relay A0 is in parallel with a capacitor C3, which is 
charged when microswitch 18 is closed, and discharges 
to maintain energization of relay A0 for a certain time 
after microswitch 18 opens. 
As is clear from the foregoing description, in the in 

sertion and removing for micro?lm sheets of the inven 
tion, the micro?lm sheets are adapted to be automati 
cally and positively inserted into a predetermined posi 
tion in the device and subsequently removed from said 
device, so that damage and undue wear to the micro 
‘?lm sheets due to friction during handling or manual 
positioning of the sheets inherent in the conventional 
device have been reduced to a great extent, which ar 
rangement, if applied to an automatic information re 
trieval apparatus, serves the purpose most ef?ciently. 
Furthermore, in the modi?cation of FIGS. 5 to 8, 

since the rear edge of the micro?lm sheet remains held 
' between the feeding rollers, displacement of the sheet 
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due to vibration arising from the movement of the car 
rier is advantageously eliminated. 
Moreover, if a pair of side rollers are employed in 

stead of the pair of feeding rollers so that the microfilm 
sheets are fed by these side rollers engaging only the 
side of the sheets with the data stored furface of the 
sheets adapted to be free from contact with roller sur 
faces, further improvement for avoiding damage or 
wear to the micro?lm sheets can be expected. 
Although the present invention has been fully de 

scribed by way of example with reference to the at 
tached drawings, it is to be noted that various changes 
and modi?cations are apparent to those skilled in the 
art. For example, the feeding rollers described as 
adapted to stop when the micro?lm sheet has been fed 
into the carrier are not necessarily be stopped, but may 
be adapted to rotate continuously from the object of 
the present invention. Therefore, unless otherwise such 
changes and modi?cations depart from the scope of the 
present invention, they should be construed as included 
therein. ‘ 

What is claimed is: 
1. In a sheet insertion and removing device for use in 

micro?lm readers or the like apparatus which com 
prises a sheet carrier‘including means for positioning a 
sheet supplied thereon in a required position and 
means for holding said sheet on said carrier for re 
trieval of data stored on said sheet, an improvement 
thereof for automatic insertion and removing of the 
sheet into or from said carrier comprises feeding means 
for sheet feeding, a guide member forming a passage 
for said sheet, a carrier member provided thereon with 
sheet positioning means and sheet holding means and 
adapted to reciprocate relative to said guide member, 
an upper surface of said carrier member being adapted 
to be level with that of said guide member, ?rst switch 
means provided in said passage on said guide means 
and actuated by insertion of said sheet into said passage 
for causing said feeding means to feed said sheet onto 
said carrier member, second switch means for driving 
said carrier member forward away from a starting posi 
tion to a predetermined position which second switch 
means is disposed on said carrier member and actua'tE? 
when said sheet has been positioned on said carrie‘f 
member, said carrier member being adapted to stop at 
said predetermined position during retrieval of said 
data stored on said sheet and to subsequently return 
back to said starting position, third switch means dis: 
posed between said carrier iij?li’iberv and_§aid giildé 
member so as to be admired wli'éli saia earner member 



3,926,426 
1 1 

has returned to said starting position for causing said 
feeding means to discharge said sheet back onto said 
guide member. 

2. A sheet insertion and removing device as claimed 
in claim 1, wherein said third switch means is further 
adapted to be actuated for stopping action of said feed 
ing means when said carrier member moved from said 
starting position. 

3. A sheet insertion and removing device as claimed 
in claim 1, wherein said feeding means comprises a pair 
of rotatable feeding rollers driven by a motor which are 
in parallel and in contact with each other for simulta 
neous rotation and disposed in a direction parallel to a 
corresponding front edge of said guide member. 

4. A sheet insertion and removing device as claimed 
in claim 1, wherein said carrier member further com 
prises a base block ?xedly mounted on a movable car 
rier plate said base block being disposed level with a 
surface of said guide member. 

5. A sheet insertion and removing device as claimed 
in claim 4, wherein said carrier member includes a 
press board pivotally connected to said base block for 
covering a support board provided on said carrier 
member, said press board being provided thereon with 
a pin member disposed in a direction parallel to the sur 
face of said press board and adapted to engage with a 
curved end portion of a lever member ?xed to a hous» 
ing of a apparatus when said carrier member has 
reached the position adjacent to said guide member so 
that said press board is turned upward about said piv 
otal connection, and to disengage from said curved end 
portion of said lever member when said carrier member 
has reached said predetermined position away from 
said guide member so that press board is turned down 
ward about said pivotal connection to cover said sup 
port board. 

6. A sheet insertion and removing device as claimed 
in claim 1, wherein said ?rst switch means comprises a 
microswitch disposed in said passage on said guide 
member. ' ' 

7. In a sheet insertion and removing device for use in 
micro?lm readers or the like apparatus which com 
prises a sheet carrier including means for positioning a 
sheet supplied thereon in a required position and 
means for holding said sheet on said carrier for re 
trieval of data stored on said sheet, an improvement 
thereof for automatic insertion and removing of the 
sheet into or from said carrier comprises a carrier 
member which has a sheet positioning means and sheet 
holding means thereon and which is provided with 
feeding means mounted on an edge of said carrier 
member adjacent to a guide member which forms a 
passage for said sheet, said carrier member being 
adapted to reciprocate relative to said guide member 
with an upper surface of said carrier member being 
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12 
level with that of said guide member and with one edge 
of said sheet being held by said feeding means during 
reciprocation of said carrier member, ?rst switch 
means provided in said passage on said guide means 
and actuated by insertion of said sheet into said passage 
for causing said feeding means to feed said sheet onto 
said carrier member, second switch means for driving 
said carrier member forward away from a starting posi 
tion thereof adjacent to said guide member to a prede 
termined position and also for stopping action of said 
feeding means, which second switch means is disposed 
on said carrier member and actuated when said sheet 
has been position on said carrier member, said carrier 
member being adapted to stop at said predetermined 
position during retrieval of said data stored on said 
sheet and to subsequently return back to said starting 
position, third switch means disposed between said car 
rier member and said guide member so as to be actu 
ated when said carrier member has returned to said 
starting position for causing said feeding means to dis 
charge said sheet back onto said guide member. 

8. A sheet insertion and removing device as claimed 
in claim 7, wherein said feeding means comprises a pair 
of rotatable feeding rollers driven by a motor which are 
in parallel and in contact with each other for simulta 
neous rotation and disposed in a direction parallel to a 
corresponding front edge of said guide member. 

9. A sheet insertion and removing device disengage 
claimed in claim 7, wherein said carrier member fur 
ther comprises a base block ?xedly mounted on a mov 
able carrier plate, said base block being disposed level 
with a surface of said guide member. 

10. A sheet insertion and removing device as claimed 
in claim 7, wherein said carrier member includes a 
press board pivotally connected to said support board 
for covering a support board provided on said carrier 
member, said press board being provided thereon with 
a pin member disposed in a direction parallel to the sur 
face of said press board and adapted to engage with a 
curved end portion of a lever member ?xed to a hous 
ing of an apparatus when said carrier member has 
reached the position adjacent to said guide member so 
that said press board is turned upward about said piv 
otal connection, and to disengage from said curved end 
portion of said lever member when said carrier member 
has reached said predetermined position away from 
said guide member so that said press board is turned 
downward about said pivotal connection to cover said 
support board. 

11. A sheet insertion and removing device as claimed 
in claim 7, wherein said ?rst switch means comprises a 
microswitch disposed in said passage on said guide 
member. 

* * * * =l< 


