United States Patent

ns1 3,684,076

Crain et al. (451 Aug. 15, 1972
(541 ENDLESS BELT PAPER 2,813,612 11/1957 Berglundetal. .......... 197/130
TRANSPORTING AND PROCESSING 2,297,743 '10/1942  Carroll etal.......... 197/DIG. 9
APPARATUS 2,916,129 - 12/1959  Parker........cooennn. 197/128
[72] lnventors: N. Rebert Crain, Huntington Beachs 563607 /1900 Seamsunr " Tomr g
William W. Crain, Santa Ana; Gary | 564937 12/1925 . Campbell ..o ... 197/130
L. Pollitt, Fountain Valley: Donald  3135'541 1171938  Stuartetal. ... 197/130
E. Rea, Santa Ana, all of Calif. 2,181,992 12/1939 -~ Ghertman............. 197/127 X
[73]  Assignee: Documentor Sciences Corporation, 3,456,772~ 7/1969  Templeton................ 197/127 -
Santa Ana, Calif. ' . '
. Primary Examiner—Emest T. Wright, Jr.
[22] Filed: Feb. 2, 1970 Attorney—Spensley, Horn & Lubitz
21] Appl. No.: 7,840 .
[21] Appl. No [57] ~ ABSTRACT
{52] US.Cho.... 197/127 R, 197/130, 197/137. A Processing input and output apparatus wherein a
RTU I (T o B41j13/00  Paper member bearing input data is transported along
[58] Field of Search.........197/127, DIG. 9, 128, 130, . 2 Path from the input of the apparatus to the output
197/137 thereof by cooperating endless belts supported on
crowned rollers and driven frictionally by a drive
. wheel in a sprocketless assembly. During the move-
[56] References Cited ment through the apparatus, the paper is sensed, read
UNITED STATES PATENTS and printed upon.

2,016,709 10/1935 Eichenaver......... 197/130 UX

5 Claims, 5 Drawing Figures




PATENTEDAUE 15 1972 | 3,684,076
SHEET 1 OF 2

5’707 2 Control |22, Prnt |13
6177/(53 4 P| Means — Stationw
| 2 z;:“.d____v 1
155 —F
Fa/'rmn:/ /?gygp_ge "
Motor Motor Yz 17 éjz
: : 4
—//7 '—--T---—[l/../Jg
Tnput Fead Transport | Aeas
2 Shation 7\ Assembty | o, Z Statiorn,
10 12
O 1 .
Sl © |
4o 4 N
50
39\ <! 39 I-
X)
= 10
45 ||| 44 e
N 2
8 3 S
- fy — ‘ 454/
Zy e é: ©/ 47 35
— - 54 =
v L7 e — =M E
£ % = 455’5’ -
33 £
i = ([ (€ - 73 37 37, -
- 3? R\ N =4/ - -
- 4J7 33 z INVENTOLS.
______________ NoRman . &zarn;
L,-——————\ —— \_/ WILLIAM W, e,

Gary A, BoiLirr
Donatp K, 12ca,

By THE® flrroen=ys / /
P / %ﬁéu / Ceses



PATENTED AuE 15 1972

3,684,076

SHEET 2 OF 2

HA
ya . &5:

;ié &7 /A i(z) . _?
F B e L 2 | o
vl > S Mobr Mobor ' l

e Widh a2 | % _Uc?a

| 24 e K 7 | 4 RE

L 6 '
Yoo, - o 7z X428 247 . |

77 AL | A . I 73\ 79
o |38 T2 | Ls7 |
' { (Ker) &y % @[
A | Wz _J

(AC Rt — . —
: ZWVENTORS.
or [ Nopran B, Cromn
WizLiart W, Lrerin;

v % rary X, Poizirr

By Dor'arp M. _F2eq,

| 9‘9 = 5} Tt 1K) A’rrﬂ&’w—}/g / g 7# %‘U



3,684,076

1
ENDLESS BELT PAPER TRANSPORTING AND
PROCESSING APPARATUS
BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention apparatus relates generally to
the field of paper handling devices, and more. specifi-

cally to the class of devices providing m-lme reading

and printing capabilities.

2. Prior Art

With the increased use of data handling devicesin an
ever expanding segment of the economy, the need for
an improved data handling apparatus is evident. The
art has progressed from purely manual operations to
extensive procedures carried out by digital computer
systems. '

The devices disclosed by the prior art have left
several problems unresolved. In order to accurately
position a paper or card member for printing thereon,
the devices disclosed by the. prior art have typically
used sprockets or a combination of a capstan and roller
alone to position the paper or card member. The
problem inherent in the use of sprockets is the need for
a special paper.or card member. The member that is to
be printed upon must have: sprocket holes, therefore
this would limit the effective uses to which such a
device could be put. In addition, when employing
sprocket holes in a paper member, the holes may not
provide an accurate and sound driving member for the
sprocket. The use of a capstan-roller combination
alone fails to solve - the positioning problem because of
a lack of accuracy in positioning the paper or card
structure.

SUMMARY OF THE INVENTION
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The present invention apparatus solves the problems

left unresolved by the prior art by-using a sprocketless
transport assembly. In addition, -combining the
sprocketless transport assembly with in-line read and
print stations provide a particularly effective low-cost
processing input-output apparatus. The present inven-
tion apparatus can accurately position the paper medi-
um through the use of two motors cooperatively cou-
pled to the transport assembly. The two motors and
control means enable the apparatus to quickly start and
stop the paper member which contributes to the accu-
rate positioning thereof.

A first read station establishes the presence of a
paper member and initiates the operation of a transport
assembly. The transport assembly is operated from a
central drive wheel. The shaft of the drive wheel is cou-
pled to the pair of motors, one of the motors being
adapted for the forward movement of the drive wheel
and the other motor being adapted for the reverse
movement thereof. Two groups of rollers are posi-
tioned around the drive wheel, each group cooperative-
ly engaging one of two endless rubber belts. The groups
of rollers are arranged to enable the inside surface of
one of the rubber belts to contact the peripheral sur-
face of the drive wheel. The outside surface of the
second endless rubber belt cooperatively engages the
outside surface of the first rubber belt. The engagement
of the two endless rubber belts establishes a continuous
transport path for the paper or card member from the
first read station to the area preceding the print station.
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Since the paper member is to be the subject of a sub-
sequent print operation, the member must be accurate-
ly positioned under the printing' mechanism. This
requirement arises where the paper member has pre-
printed locations for subsequentially added data. The

present invention apparatus utilizes a second read sta-

tion in conjunction ‘with control means for the pair of
motors. One of the motors drives the transport as-
sembly in a forward direction, the second motor driving
the transport assembly in a reverse direction. The two
motors are both cooperatively coupled to the drive
shaft of the drive wheel. This combination enables
quick and precise positioning of the selected portions’
of the paper member at the printing station.

The novel features which are believed to be charac-
teristic of the invention, both as to its organization and
method of operation, together with further objectives
and advantages.thereof, will be better understood from
the following description. considered in connection
with the accompanying drawing in which a presently
preferred embodiment of the invention is illustrated by
way of example. It is to be expressly understood, how-
ever, that the drawing is for the purpose of illustration
and description only, and is not intended as a definition
of the limits of the invention.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is.a schematic diagram in block form setting
forth the control and data path of the present inven-
tion.

FIG. 2 is a side elevation view of one embodiment of

the present invention illustrating the paper form trans-

port, read station and printer of FIG. 1.

FIG. 3 is an enlarged elevation view of the input read
station and the roller-belt input to the transport‘ as-
sembly of FIG. 2.

FIG. 4 is an enlarged view of the roller-belt assembly
shown in FIG. 2 taken along line 4—4 with a paper
member inserted in said embodiment.

FIG. 5 is a schematic diagram of an electrical circuit
for the operation of the forward and reverse motors
and coupled drive wheel .of FIG. 2.

DESCRIPTION OF A PRESENTLY PREFERRED
EMBODIMENT

An understanding of the operation of certain aspects
of one form of a paper handling apparatus can be ob-
tained from the block .diagram shown in FIG. 1. A
paper or card member to be processed will be input at
the read station 11 and carried by transport assembly
10 along the transport path 174, 17b and 17¢ passing
through second read station 12 and finally emerging at
print station 13. The forward motor 15 and reverse
motor 16 are cooperatively .coupled to transport as-
sembly 10 via the coupling 18. The motors 15 and 16
provide for forward and reverse movement respectively
along the transport path 174 and 175 as well as for-elec-
tronic breaking when a member to be processed is in
the transport path 17¢. The forward and reverse motors
15 and 16 are conventional motors, but are preferably
electric ‘motors. The control means 14 accepts data
from the read stations 11 and 12 on the data lines 20
and 21 respectively, and after evaluating the data, is-
sues control instructions to the motors 15.and 16 and
the print station 13 via control lines 19-and 22 respec-
tively.
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Referring now to FIG. 2, an elevation view of an em-
bodiment of the present invention paper handling ap-
paratus is shown therein. The present invention paper
handling apparatus is shown to have four subassem-
blies, i.e., first read station 11, second read station 12,
print station 13 and the transport assembly generally
designated by reference numeral 10. The read station
11 is located in advarce of the input to transport as-
sembly 10, read station 11 being for detection of the
structure to be processed. The structure being
processed is preferably an ordinary paper member 50
but it can be constructed of conventional known
materials which can be printed upon or otherwise in-
scribed to represent information, such as thin card-
board. A typical paper member 50 will have specified
areas for printing thereon, but it will be obvious to one
with skill in the art that the printing area need not be
specified by the paper member 50 itself.

Read station 11 can be a conventional data reading
device for detecting and/or reading data, but it is
preferably an optical reader adapted for the detection
and/or reading of marked data. The paper guides 31
and 32 set the upper and lower movement of the paper
member 50 thereby guiding the paper member 50 to
the input station of the transport assembly 10. An ori-
fice 42 is provided through the upper paper guide 31 to
permit the optical reader 11 to view the paper member
50.

The transport assembly 10 provides a path 17 for the
_paper member 50 extending from optical read station
‘11 to the area formed by the paper guides 39 and 40.
"The transport path 17 is defined by the area provided

by the interface of the two belt structures to be
described in detail hereinbelow.

The transport assembly 10 comprises two groups of
rollers 33 and 34, each revolving on a stationary shaft
41. The preferable profile of the roller 33 or 34 will be
a conventional crown, but it could have any profile
which will insure proper movement of the belt 37 or 38
across the periphery of the rollers 33 and 34 respective-
ly. The driving force of the transport assembly 10 is
derived from the drive wheel 35. The drive wheel 35 is
cooperatively coupled to the forward motor 15 and
reverse motor 16 via a conventional shaft 47 secured to
the drive wheel 35. The group of crowned rollers 34 are
in cooperative engagement with the endless belt 38 and
the group of crowned rollers 33 are in cooperative en-
gagement with the endless belt 37. The endless belts 37
and 38 are each fabricated of known material, e.g.,
rubber, capable of forming a highly frictional interface
when placed against one another.

The crowned rollers 33 and 34 are oriented so as to
form a transport path 17 for the paper member 50 from
read station 11 to the print station 13. When belt 38 is
mounted on crowned rollers 34, the inside surface 45
of belt 38 will contact the surface of rollers 34 as well
as the peripheral surface 36 of driving wheel 35. The
configuration of the belt 38 formed by rollers 34 may
be generally referred to as a male belt configuration.
The peripheral surface 36 of the drive wheel 35 is
preferably a surface which can frictionally engage the
rubber belt 38, but the surface 36 could utilize other
conventional contacting means. When belt 37 is
mounted upon the rollers 33, the inside surface 43 of
the belt 37 will contact only the rollers 33. The outside
surface 44 of the belt 37 engages the outside surface 46
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4

of the belt 38 forming the transport path 17 for the
paper member 50. The configuration of the belt 37
around the rollers 33 may be generally referred to as a
female belt configuration. The term female belt con-
figuration is understood to refer to the visual ap-
pearance of belt 37 as it appears in the side elevation
view of FIG. 2. This view is to be contrasted with the
profile of the interface between belts 37 and 38 as
shown in FIG. 4 which is described below. The female
belt configuration has a concave portion which inti-
mately receives and contacts the male belt configura-
tion over a substantial portion of the surface of the
male belt 38 forming transport path 17.

In operation, when the drive wheel 35 is rotating ina
counter-clockwise direction, the engagement of the
outer surfaces 44 and 46 of belts 37 and 38 respectively
will move the paper member 50 from the area of the
first read station 11 to the flanges of the paper guides
39 and 40. The entire length of the transport path 17 is
enclosed between the frictionally interfaced surfaces
44 and 46 of the belts 37 and 38 respectively without
any portion thereof permitting longitudinal or lateral
slippage of the paper member 50. Therefore, the orien-
tation of the rollers 33 and 34 and corresponding belts
37 and 38 preclude the need for sprockets to transport
the paper member 50 through the present invention ap-
paratus. When the drive wheel 35 is driven in a
clockwise direction, the paper member 50 which is re-
jected for any reason can be transported back to the
input read station 11.

The paper guides 39 and 40 will direct the paper
member 50 from the transport path 17 to the print sta-
tion 13 as illustrated in FIG. 2 where paper member 50
is shown moved to a position ready for removal from
the present invention transporting and processing ap-
paratus. To insure proper positioning of the paper
member 50, a second read station 12 immediately
precedes print station 13, the special relationship
between read station 12 and print station 13 being de-
pendent upon the stopping time of the electronic brak-
ing circuit which will be described in detail below. The
read station 12 is preferably an optical reader capable
of optically detecting the presence of the paper
member 50 and reading data and position reference
marks therefrom, but it can be any conventional data
detection device. The detection of position reference
marks of the paper member 50 (not shown) by read
station 12 will initiate electronic breaking of the for-
ward driving motor 15, a subject which will be
discussed hereinbelow. As an alternative to the use of
read station 12, the distance between the read station
11 and the print station 13 and the speed of the trans-
port assembly 10 could be used as the basis for initiat-
ing operation of electronic braking.

The final subassembly of the present invention paper
handling apparatus is the print station 13. The print sta-
tion 13 is preferably one which utilizes a rotating type
wheel and impact printer, but it can be any conven-
tional printing device. A control means 14 utilizes the
data detected at read station 11, and after the paper
member 50 is accurately positioned, the control means
14 employs this data to control the printing upon the
paper member 50 in any predetermined position
thereon. The combination of the data detected at read
station 12 and the action taken by the control means 14
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will provide the registration necessary to move the
paper member 50 past the print station 13, printing the
requisite data in the required manner.

The manner in which the paper member 50 is in-
serted into the present invention apparatus can be best
seen from FIG. 3. The paper member 50 is inserted
between paper guides 31 and 32. The read station 11
detects the leading edge of the paper member 50 in-
itiating activation of the transport assembly 10. The
forward motor 15 will rotate the drive wheel 35 in a
counter-clockwise direction. The leading edge of the
paper member 50 is engaged by the primary interface
55 of the converging belts 37 and 38 and drawn into the
transport assembly 10 by the frictional engagement of
the belts 37 and 38. As an alternative embodiment of
the present invention, several of the present invention
paper handling apparatus can be connected in a mode
whereby the paper member 50 in each apparatus is
processed in a sequential manner by a single control
means 14 in one of said apparatus whereby said control
means 14 is shared. In such an embodiment, the leading
edge of the paper member 50 will be adapted to initiate
a signal via the read station 11 to start the forward
motor 15, but initiation would be delayed by a central,
shared control means 14. In this manner, the transport
assembly 10 of each connected apparatus will be ena-
bled by respective read station 11, but motion of the
paper member 50 at the respective primary interface
55 will be delayed until the time requirements of the
control means 14 have been met.

The manner in which the paper member 50 can be
transported through the present invention apparatus
without the need of sprockets can be best seen by
reference to FIG. 4. FIG. 4 illustrates. a front view of
the -crowned rollers 33 and 34 and the input into the
transport assembly 10. FIG. 4 also illustrates a typical
paper-member 50 engaged by the outside surfaces 44
and 46 of the endless rubber belts 37 and 38 and being
transported into. the transport path 17. The crowned
rollers 33 and 34 are adapted to provide a means
whereby the belts 37 and 38 will move over the
crowned rollers 33 and 34 without any substantial shifts
of the belts 37 and 38. The crown or curvature 51 of
the rollers 33 and 34 provide the necessary adaptation.
The profile of rollers 33 and 34 is preferably the convex
crown showed in FIG. 4, but it can be any profile which
will prevent lateral slippage of the belts 37 and 38. The
rollers 33 and 34 can be made of conventional materi-
als, the specific material used not being part of the
present invention.

The belts 37 and 38 as shown in FIG. 4 are being
moved to provide forward movement of the paper
member 50 along the transport path 17. As a point on
the belt 38 proceeds over the roller 34, outside surface
46 of the belt 38 will frictionally engage the outside sur-
face 44-of belt 37. When the paper member 50 is in-
serted, the belt 37 and paper member 50 will conform
to the curvature of the crowned roller 33. The paper
member 50 will be firmly secured between outside sur-
faces 44 and 46 of the belts 37 and 38 by the frictional
engagement thereof. Referring again to FIG. 2, the
non-slipping frictional contact of the belts 37 and 38 is
substantially maintained from the input location shown
in FIG. 3 to the input of the paper guides 39 and 40, the
distance of contact corresponding to the transport path
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17. The principal which permits the paper member 50
to be accurately positioned at the print station 13 can
be best understood by reference to FIG. § wherein an
electrical circuit used for electronic breaking of the
forward motor 15 is illustrated therein. The basic ob-
jective of the electrical circuit shown herein is to in-
itiate the operation of the reverse motor 16 upon the
occurance of theé signal to stop the paper member 50,
and-thereby quickly stop the forward motion of the
paper member 50. The electrical circuit shown in FIG.
5 is one embodiment of the present invention and an ef-
fective means to carry out the stated objectives.

As stated above, the forward motor 15 and reverse
motor 16 are cooperatively coupled to the drive wheel
35 each providing rotational force to the drive wheel
35 at the proper time. Referring now to FIG. 5, the for-
ward motor winding 74 and reverse motor winding 75
are electrically connected to one side of the alternating
current (A.C.) line 84. The second electrical connec-
tion to the motor windings 74 and 75 are driven by bi-
directional triode thyristors 76 and 77 respectively, the
thyristors 76 and 77 hereinafter referred to by the con-
ventional term used in the art, i.e., triac. In addition,
the reverse motor winding 75 is driven by the elec-
tronic breaking circuit generally designated by the
reference. numeral 85. When the read station 11 in-
dicates that the paper member 50 is to be moved in a
forward direction, the flip-flop 86 will initiate opera-
tion of the forward motor 15, the forward motor 15 ap-
plying the proper rotational motion to the drive wheel
35. It will be obvious to one skilled in the art that the
flip-flop 86 could be replaced with other conventional
binary mode devices. The “true” output of the flip-flop
86 supplies the enabling signal to gate 87, the designa-
tion *‘true” being used in the conventional manner em-
ployed for binary logic. Through the limiting resistor
88, an alternating 120Hz signal is supplied. to the isola-
tion transformer 70 with the output of the secondary
winding thereof being applied across the load resistor
81 and the triac 76. Isolation transformer 70 as shown
in FIG. § uses the conventional electrical symbol T1.
Isolation transformers 71, 72 and 73 to be described
hereinbelow are also shown in FIG. 5 using the conven-
tional electrical symbols T2, T3 and T4 respectively.
All isolation transformers 70, 71, 72 and 73 are con-
ventional alternating current transforming components

~well known to those persons having skill in the art.

Since the triac 76 will turn off each time its input signal
passes through a zero (0) crossing, the gating signal
enables the triggering of the. triac 76 each half cycle
and therefore maintains an A.C. signal across the for-
ward motor winding 74.

When a paper member 50 is rejected for any reason
thereby requiring a motor reversal to return the paper
member 50 to the input station, flip-flop 89 will initate
the operation of the reverse motor winding 75 via the
triac 77. Energizing reverse motor winding 75 will in-
itiate rotational motion of reverse motor 16, the rota-
tional motion being transferred to the drive wheel 35.
As in the case with the operation of the forward motor
15, the gate 90 will supply an alternating 120Hz signal
to the isolation transformer 71 through the limiting re-
sistor 94. The input signal appearing on the secondary
winding of the transformer 71 is applied across the load
resistor 95 and the triac 77. The triac 77 will apply the
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A.C. signal across the reverse motor winding 75.
Setting fliplfiop 89 to the ‘“true” state also resets flip-
flop 86 thereby deactivating forward motor winding 74
when reverse motor winding 75 is activated.

The ability to stop the movement of the paper
member 50 and thereby accurately positioning same
for printing purposes is provided by the electronic
braking circuit 85. When read station 12 detects the
presence of position reference marks on paper member
50, control means 14 will turn flip-flop 86 off and turn
a braking signal on thereby initiating application of a
braking voltage to the reverse motor winding 75, an
event which will result in faster stopping than would
occur by the mere triggering of the triac 77 after the
stopping of forward motor 15. The rapid stop time is
obtained by superimposing the action of the initiated
reverse motor 16 upon the energized forward motor
15. In operation, while the forward motor 15 is operat-
ing, a forward gating signal is applied to input 91 of the
isolation transformer 73, the secondary winding of the
transformer 73 applying an alternating current signal
-across the load resistor 96 and the gate-cathode com-
bination of the silicon controlled rectifier (SCR) 79.
The SCR 79 will conduct electrical current, limited
only by the resistor 93. The conduction of current
through SCR 79 will charge capacitor 80 to approxi-
mately the peak A.C. line voltage, the charging of
capacitor 80 being limited only by the internal re-
sistance of SCR 79 and resistor 93. When the reverse
motor winding 75 is to be energized for the purpose of
providing rapid stopping of the transport assembly 10,
an alternating current signal derived from the output of
the flip-flop 89 or any other proper logical braking in-
dicator is applied to the isolation transformer 72 at
input 97, the output signal of the secondary winding of
the transformer 72 being applied across load resistor 92
and the gate-cathode combination of SCR 78. At the
time the braking indicator is turned on, the forward
motor 15 is still providing forward rotational motion to
the drive wheel 35. The initiation of the reverse signal
is to energize reverse motor winding 75 and thereby su-
perimpose the reverse rotation of the reverse motor 16
upon the decaying forward rotation of the forward
motor 15. The firing of SCR 78 will provide a current
conducting path through SCR 78 thereby applying the
voltage stored in the capacitor 80 across the reverse
motor winding 75 and the load resistor 82, discharging
the capacitor 80 through the resistors 82 and 83. Ap-
plying the peak line voltage stored in capacitor 80
across the reverse motor winding 75 will institute rapid
activation of reverse motor 16 thereby rapidly degrad-
ing the forward motion of the forward motor 15 and ul-
timately stopping the rotation of the drive wheel 35.
The charge stored in capacitor 80 produces a voltage
which is greater than the output of triac 77. The brak-
ing voltage derived from capacitor 80 will typically ex-
ceed the power rating of motor winding 75, but since it
is applied only for a short period of time dependent on
the time constant of the circuit, no damage will result
to motor winding 75. The operation of the electronic
braking circuit 85 will typically stop a paper member
50 moving at a speed of 10 inches per second in ap-
proximately 50 milliseconds.

Representative values for the components of the
electrical circuit illustrated in FIG. 5 are shown below:
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Component Value
R}, R2, RS, R6, R7 100 ohms
R3, R8 4.3 ohms
R4 6,200 ohms
C1 .068 microfarads
Cc2 100 microfarads
Q1 MAC3-4
MAC3-6

Q2
Q3,Q4 2N4443

Although electronic braking circuit 85 is the preferred
means to enable accurate positioning of paper member
50, a conventional stopping motor or an electromag-
netic braking circuit could be effectively utilized.

The sprocketless transport assembly 10 operating in
conjunction with the read stations 11 and 12 and print
station 13 provides a highly efficient, low cost paper-
handling apparatus. A paper member 50 requiring data
processing, can be input to the present invention ap-
paratus, processed according to predetermined criteria
and positioned accurately for requisite printing
thereon. The use of the male and female belt configura-
tions insure that paper member 50 will be transported
through the present invention apparatus without sig-
nificant slippage either in a lateral or longitudinal
direction. As a result, a paper member 50 will be
processed and accurately positioned for printing
thereon if the latter step is required.

- We claim: )

1. An apparatus for transporting and processing data
bearing paper sheets comprising:

a. a paper sheet transport including first and second
groups of crowned rollers, a drive wheel having a
peripheral frictional engagement surface, first and
second endless sprocketless belts, each having an
inside and outside surface thereof, the inside sur-
face of said first belt cooperatively engaging said
first group of crowned rollers and the peripheral
surface of said drive wheel, the inside surface of
said second belt cooperatively engaging said
second group of crowned rollers, portions of the
outside surfaces of said first and second belts being
in frictional engagement whereby an input end and
output end of said engaged belt portions are
formed;
first and second optical detectors substantially ad-
jacent the input end and output end respectively of
the portions of said first and second belts in fric- ¢
tional engagement with one another;

c. a printer substantially adjacent to said second opti-
cal detector and opposite from said engaged belt
portions whereby said paper sheet is printed upon
after being output from the output end of said en-
gaged belt portions and detected at said second
optical detector; and

d. first and second motors coupled to said drive
wheel, said first and second motors being al-
ternately operated to rotate said drive wheel in a
forward and reverse direction respectively.

2. An apparatus as defined in claim 1 including a

motor control circuit comprising:

a. first and second binary switching means for re-
gistering forward and reverse motor rotation
respectively;

b. a pair of thyristors each having an input and out-
put terminal and a gate terminal, each of said gate
terminals being coupled to one of said binary

b.
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switching means and each of said output terminals
being connected to a respective one of said first
and second motors; and

10

second group of crowned rollers, a portion of
said outside surfaces of said first and second
belts being in frictional engagement for a

c. means for connecting said second binary switching
means and said second motor coincident with for- 5
ward rotation whereby the forward rotation of said
drive wheel is rapidly halted.

3. An apparatus as in claim 1 wherein said first and
second endless sprocketless belts are rubber sprocket-
less belts. 10

4. An apparatus for transporting and processing a
data bearing paper form comprising:

a. first and second optical readers;

b. a paper form transport comprising:

i. a first and second group of crowned rollers; 1

ii. a drive wheel having a peripheral frictional en-
gagement surface;

iii. first and second éndless sprocketless belts each
having an inside and outside surface thereof, the
inside surface of said first belt being symmetri- 20
cally disposed upon and cooperatively engaging
said first group of crowned rollers and the
peripheral surface of said drive wheel, the inside
surface of said second belt being symmetrically
disposed upon and cooperatively engaging said 25 TRk ox ok ok

distance substantially extending from said first
optical reader to said second optical reader;

iv. first and second motors cooperatively coupled
to said drive wheel, alternately operated to
rotate said drive wheel in a forward or reverse
direction to move the paper form from said first
optical reader to said second optical reader and
from said second optical reader to said first opti-
cal reader respectively;

c. a printer disposed substantially adjacent said

" second optical reader whereby said paper form is

printed upon after detection thereof; and

d. control means for positioning the paper form at

said printer, said control means coupled to said

first and second optical readers, said transport and

said printer. - ,

5. An apparatus as defined in claim 4 wherein said
control means comprises means for superimposing the
rotation of said first and second motors whereby the
forward motion of said drive wheel is rapidly halted.
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