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ABSTRACT OF THE DISCLOSURE 

An improved mechanism is provided for advancing con 
tinuous length paper, and other lengths of materials, in 
accordance with a precise stepwise advancement. The 
mechanism includes a pair of wheels between which the 
material is advanced, and one wheel functions as a drive 
wheel for intermittently advancing the material. The drive 
wheel is rotated by a drive shaft which is oscillated back 
and forth about its axis of rotation, and a stopping mecha 
nism precisely stops the drive shaft in a position which 
advances paper between the pair of Wheels. The drive 
shaft may be‘ driven by an electromagnetic solenoid coil 
which periodically draws a rotor member carried by the 
drive shaft into an air space formed within the coil. 
When the rotor is drawn into the coil, the drive shaft 
functions to turn the drive wheel in a direction which 
advances paper, and a return spring turns the drive shaft 
in an opposite direction when the solenoid coil is de-ener 
gized. The stopping mechanism for precisely stopping for 
ward advancement of material may comprise a ratchet 
means carried by the drive wheel. A cam plate is mounted 
adjacent to the ratchet means, and a pawl is lifted ard 
lowered by the cam plate relative to the ratchet means 
to periodically engage a tooth of the ratchet for precisely 
stopping the forward rotation of the drive shaft. 

BACKGROUND AND BRIEF DESCRIPTION 
OF INVENTION 

This invention relates to mechanisms for advancing 
paper and other material, and in particular, the inven 
tion is concerned with an improved mechanism for ad 
vancing continuous length paper and for intermittently 
stopping the advancement for a precise period of time so 
that a collateral operation, such as printing, can be car 
ried out. The improved mechanism of the present inven 
tion permits very high speed advancements of a ma 
terial. 

It is known in the prior art to provide for various 
mechanisms and means for advancing paper and other 
materials. Also, it is known to advance paper on an inter 
mittent program whereby the paper is periodically stopped 
before a subsequent advancement. Representative of the 
prior art on this subject are the mechanism shown in the 
U.S. Pats. 948,944; 1,827,652; 2,077,925; 2,311,903; 
2,530,961; 2,541,013; 2,912,100; 3,125,309; and 3,292,832. 
As can be appreciated from the disclosures of the just 
mentioned patents, many of the prior art devices on this 
subject have consisted of relatively complex apparatus re 
quiring a large number of precisely manufactured and 
carefully related elements. In contrast the present inven 
tion offers a relatively simple mechanism for intermittent 
ly advancing and stopping the movement of a material in 
a single direction and with such precision that a printing 
operation, or other collateral functions, can be performed 
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on the same material. Although the invention will be de- . 
scribed with particular reference to the advancement of 
continuous length paper in connection with printing oper 
ations, it is intended that the mechanism of the present 
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invention be applied in any situation where it is desired to 
intermittently advance and stop a material. The material 
may be in the form of a sheet, card, ?lm, or other data 
receiving or recording form, and collateral functions 
such as printing, punching, or recording, may be carried 
out in connection with the intermittent advancement of 
the material. 

In its basic form, the mechanism of this invention in 
cludes a pair of wheels, or equivalent devices, which func 
tion to receive and advance a material between them. One 
wheel functions as a friction wheel for preventing back 
ward movements of the material, and the second wheel 
functions as a drive Wheel for applying periodic forward 
movements to the material. Thus, periodic advancements 
of the material between the two wheels is accomplished in 
a single forward direction. The drive wheel is periodical 
ly advanced about its axis of rotation by a drive shaft 
means connected to the wheel. A one-Way clutch between 
the drive wheel and the drive shaft means is such that the 
drive wheel is engaged by the drive shaft only during 
rotations of the drive shaft which will advance material 
in the desired direction between the drive wheel and the 
friction wheel. Opposite rotations of the drive shaft are 
not imparted to the drive wheel, thereby preventing a 
backing up of the material. A driving means is operative 
ly associated with the drive shaft to oscillate the drive 
shaft back and forth about its axis of rotation. In one 
form of the invention the driving means may include a 
solenoid which is periodically energized with electric cur 
rent to draw a rotor into the solenoid. The rotor is rigidly 
?xed to the drive shaft such that the drive wheel is ro 
tated for an advancing movement of paper when the rotor 
is drawn into the solenoid. When the solenoid is de-ener 
gized, a return spring draws the rotor and the drive shaft 
back to a starting position for a subsequent rotation in 
a forward direction. 
A stopping mechanism is associated with the drive 

wheel means for positively and precisely stopping the 
advancement of material by the drive wheel. Although 
the material can be stopped by merely de-energizing the 
solenoid, it is important to be able to advance material 
for a precise distance and to stop the material for a 
precise period of time so that collateral operations, such 
as printing, can be carried out on the same material. 
Thus, the stopping means functions to precisely stop an 
advancing movement of the material near the end of its 
intermittent advancement. The stopping means may com 
prise a ratchet which is ?xed to the drive wheel, and 
an associated cam plate may be carried by the drive 
shaft for dictating movements of a pawl relative to the 
ratchet. The pawl may be associated with the ratchet so 
as to be normally biased into engagement with teeth 
formed in the ratchet, and the cam means is of a con 
?guration to periodically lift the pawl out of engagement 
with the ratchet. In one form of the invention, the cam 
plate is ?xed to release the pawl near the end of a rota 
tion of the drive shaft in the direction which advances 
material. Also, the cam means is of a con?guration to 
periodically lift the pawl out of engagement with the 
ratchet during opposite motions of the drive shaft. The 
drive wheel and friction wheel may be mounted on sepa 
rate shafts which are parallel to each other, and each 
wheel may be provided with one-way clutching devices 
which permit rotational movements only in directions 
which accommodate the advancement of a material be 
tween the two wheels. 

With the mechanism of the present invention, there 
is provided a relatively simple apparatus which is easily 
manufactured and maintained, and the apparatus is very 
precise in dictating advancing and stopping movements 
to paper, ‘film, or any other material which must be in 
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termittently advanced. Additional details and advantages 
of the present invention will become apparent in the more 
detailed discussion which follows. In the detailed discus 
sion reference will be made to accompanying drawings 
as further identi?ed below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of one embodiment of the 
basic mechanism of the present invention as seen at 
the beginning of an oscillation which will advance ma 
terial between the drive wheel and a friction wheel; 

FIG. 2 is a perspective view similar to that of FIG. 1 
but showing relationships of elements in the mechanism 
when an advancing motion has been carried out and 
stopped; 
FIG. 3 is an end elevational view of a slightly dif 

ferent arrangement of the basic mechanism shown in 
FIG. 1; 

FIG. 4 is a side elevational view of the mechanism 
shown in FIG. 3; 

FIG. 5 is a top plan view of the FIG. 3 mechanism, 
with certain portions omitted from the drawing for clarity; 
and 
FIG. 6 is a graphic example of a typical operation of 

the mechanism when used in connection with a printing 
operation. 
DETAILED DESCRIPTION OF THE INVENTION 

As discussed above, the present invention provides for 
an improved mechanism which may be used for precisely 
advancing and stopping paper, or other material, for in 
crements of advancement in a single direction. 

Referring to FIGS. 1 and 2, basic elements of the mech 
anism of the present invention are illustrated. The illus 
trated mechanism includes a pair of wheel means which 
includes a drive wheel means 10 and a friction wheel 
means 12. The pair of wheels are positioned relative to 
one another to frictionally contact opposite surfaces of a 
?at form of material 14 which is to be intermittently ad 
vanced between the pair of wheels. The material 14 may 
‘be in the form of a paper strip, card, ?lm, ribbon, drive 
belts, or in any other form for being periodically advanced 
in conjunction with a pair of wheels 10 and 12. The pair 
of wheels may be mounted on shafts, which are substan 
tially parallel to one another, as illustrated, and a shaft 
16 which is associated with the drive wheel means 10 
may be considered a drive shaft means. The drive wheel 
means 10 functions to frictionally engage one surface of 
the material 14 so as to advance the material in the direc 
tion of the arrow when the drive wheel means 10 is ro 
tated in an advancing direction (clockwise as viewed in 
FIGS. 1 and 2) about the central longitudinal axis of 
the drive shaft means 16. The friction wheel means 12 
functions to support the material 14 on an opposite sur 
face while it is being advanced and to prevent a back 
ward movement of the material after it has been ad 
vanced for a predetermined distance. Each of the wheels 
10 and 12 may be mounted on their respective shafts with 
one-way clutch bearings of known construction (see for 
example the type of clutching mechanism illustrated in 
US. Pat. 1,513,021). The friction wheel means 12 is pro 
vided with one-way clutch bearings which permit free 
rotational movements only in a counterclockwise direc 
tion, as viewed in FIGS. 1 and 2, and the drive wheel 
means is provided with a one-way clutch bearing means 
which permits driving movements of the wheel 10 only 
in a clockwise direction of movement, as illustrated. Thus, 
the pair of wheels 10 and 12 are provided with clutching 
mechanisms, or their equivalents, which permit rotation 
al movements of the two wheels only in directions which 
accommodate the desired advancement of the material 
14 in a single direction between the pair of wheels. 
The drive wheel means 10 is rotated for a limited dis 

tance about its axis of rotation by a driving means which 
is operatively associated with the drive shaft means 16. 
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4 
As explained above, the drive wheel means 10 is mounted 
on the drive shaft 16 so as to be driven only in a direc 
tion which accommodates advancement of material. To 
accomplish intermittent advancing rotations of the drive 
wheel means 10, the drive shaft means 16 is oscillated 
back and forth about its axis of rotation (the central 
longitudinal axis of the drive shaft). Rotation result in 
an engagement of the drive shaft means (through the 
one-way clutch mechanism) with the drive wheel means 
10 so as to rotate the drive wheel means 10. Such rota 
tions result in an advancing of the material 14 between 
the wheels 10 and 12 because of the frictional engage 
ment of the drive wheel means 10 with an upper surface 
of the material 14. However, rotations of the drive shaft 
means 16 in an opposite direction (i.e., a counterclock 
wise direction as viewed in FIGS. 1 and 2) result in no 
substantial turning movement of the wheel means 10 in 
a counterclockwise direction because the one-way clutch 
mounting of the drive wheel 10 permits free movement 
of the drive shaft relative to the drive wheel when the 
drive shaft is rotated in a counter-clockwise direction. 
Thus, the drive shaft means 16 is rocked back and forth 
about its axis of rotation for periodically rotating the 
drive wheel means 10 in a direction which advances paper 
between the drive wheel and the frictional wheel means 
12. A preferred form of driving means for oscillating the 
drive shaft 16 back and forth is illustrated by solenoid 
coil means 18 and rotor means 20 of FIGS. 1 and 2. The 
solenoid coil may be of any well known construction, and 
it includes circuiting means for automatically energizing 
and de-energizing the coil by a ?ow of electrical current 
through the coil. Since the solenoid itself is not a sepa 
rate part of the present invention, a circuiting diagram 
and associated electrical components have been omitted 
from the drawings. When the solenoid coil 18 is energized 
by a flow of current, a magnetic ?eld is established in an 
air gap formed in the solenoid core. During such ener 
gization of the coil, the rotor 20 is drawn downwardly 
into the air gap from the position shown in FIG. 1 to the 
position shown in FIG. 2. The rotor means 20 is ?xed 
in its mounted relationship to the drive shaft means 16, 
and therefore, downward movements of the rotor result 
in a clockwise rotation of the drive shaft 16. As described 
above, a clockwise rotation of the drive shaft applies a 
similar clockwise rotation to the drive wheel means 10 
for effecting an advancement of paper between the drive 
wheel 10 and a friction wheel 12. Thus, there is provided 
in the coil 18 and rotor 20‘ combination a driving means 
for periodically rotating the drive shaft 16 in a direction 
which causes an advancement of paper by the drive 
wheel means 10. When ‘the coil 18 is de-energized, the 
rotor 20 is returned to its FIG. 1 position by a return 
spring means 22 which is biased to normally rotate the 
drive shaft means 1'6 and rotor 20 in a counterclockwise 
direction to the position shown in FIG. 1. 

It can be appreciated that the elements described so 
far provide for a periodic, stepwise advancement of paper, 
or other material in a single direction. However, such 
an advancement is dif?cult to control at very high speeds, 
and precise control becomes important when collateral 
operations, such as printing, cutting or punching are to 
be carried out at precise locations on the material or at 
precise times as related to movement of the material. Ac 
cordingly, a stopping mechanism is incorporated in the 
apparatus of the present invention to provide for a pre 
cise, periodic stopping of the material 14 near the end 
of each advancement movement. 
The stopping mechanism which is associated with the 

apparatus of this invention comprises means for rapidly 
and precisely stopping and braking advancing (clock 
wise in FIGS. 1 and 2) movements of the drive Wheel 
means 10 near the end of each advancing rotation of 
the drive shaft means 16. Although the stopping means 
may be provided in several forms, one embodiment of a 
very practical stopping mechanism is illustrated in FIGS. 
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1 and 2. The stopping mechanism which is illustrated in 
cludes a ratchet means 24 and a cam plate means 26. 
The cam plate means 26 is ?xed to the drive shaft means 
16, and thus, the cam plate means 26 oscillates back and 
forth with all rotational movements of the drive shaft 
means about its central longitudinal axis. The ratchet 
means is ?xed to the drive wheel so that direct control 
of the drive wheel may be accomplished, and the ratchet 
means is mounted relative to the drive shaft 16 to be free 
of non-advancing rotation of the drive shaft means. A 
single pawl element 28 is provided for cooperation with 
the ratchet means 24 and the cam plate means 26 to con 
trol advancing and stopping movements of the drive 
wheel means 10. The pawl 28 is positioned to have a 
normal bias in the direction of the ratchet means 24, and 
the cam plate means 26 functions to lift the pawl 28 out 
of engagement with the ratchet means 24. As seen in 
FIG. 1, the cam plate means 26 is of such a con?gura 
tion that the pawl member 28 is normally lifted out of 
engagement with the ratchet means 24 during initial ad 
vancing movements of the drive shaft means 16 and dur 
ing all return rotations of the drive shaft means from 
the position shown in FIG. 2 to the position shown in 
FIG. 1. However, when the solenoid coil 18 is actuated 
to draw the rotor 20 downwardly, to the position shown 
in FIG. 2, a cam surface 30 on the cam plate means 26 
allows the pawl member 28 to fall into engagement with 
a ratchet tooth 32 of the ratchet means 24. 

Considering a typical operation of the mechanism il 
lustrated in FIGS. 1 and 2, an energization of the coil 18 
will result in a downward movement of the rotor 20. Such. 
movement results in a rotational oscillation of the drive 
shaft means 16 in a direction which drives the drive wheel 
means 10 (and its associated ratchet means 24) clock 
wise for advancing the material 14 between the drive 
wheel means 10 and the friction wheel means 12. As the 
rotor 20 moves downwardly to the position shown in 
FIG. 2, the cam plate means 26 is carried through an arc 
of rotation which corresponds to the clockwise rotation 
of the drive shaft means 16. Near the end of the rotation 
of the drive shaft means 16, the coil 18 is de-energized 
and the pawl 28 falls downwardly into engagement with 
a tooth 32 of the turning ratchet means 24. This engage 
ment causes a rapid stopping of the ratchet means 24 and 
of the drive wheel means 10. In this manner, the distance 
of rotational movement of the drive wheel 10 and its 
associated drive shaft 16 is precisely controlled and lim 
ited by the con?guration of the cam surface 30 and the 
time at which the pawl 28 engages the ratchet tooth 32. 
Thus, the distance of advancement of material 14 is care 
fully controlled and limited. A sprague spring 34 may be 
provided for contacting a surface of the drive wheel 
means 10 to prevent a backlash of the drive wheel means 
10 immediately after impact of the pawl 28 with the 
ratchet tooth 32. Also, the friction wheel means 12 as 
sists in preventing any momentary backup of the paper 
14 since a one-way clutch prevents the frictional wheel 
means 12 from rotating in a clockwise direction. The 
shaft upon which the friction wheel 12 is mounted is a 
?xed shaft and does not rotate in the embodiment illus 
trated in FIGS. 1 and 2. When the advancing paper has 
been stopped by the mechanism, and is in the position 
shown in FIG 2, de-energization of the solenoid coil 18 
permits a reverse rotation of the drive shaft means 16 in 
a counterclockwise rotation. The reverse rotation of the 
drive shaft means 16 permits a resetting of the mechanism 
for a subsequent advancing movement. As shown in FIG. 
1, a stop limit means 36 may be provided to limit the re 
turn motion of the drive shaft means 16 under the in?u 
ence of torsion spring 22. The limit means 36 may in 
clude an adjustable screw which is threaded within a ?xed 
sleeve so that the return limit of the drive shaft position 
cane be carefully set and adjusted. 

It should be understood that the mechanism illustrated ' 
in FIGS. 1 and 2 is intended to disclose the basic elements 
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6 
and relationships of the present invention. Of course, all 
elements are assembled and mounted in a suitable hous 
ing, or in connection with other structures which ?x the 
relationships de?ned above. FIGS. 4 through 5 illustrate 
the mechanism of the present invention in a form in 
which it may be utilized in an actual operation for inter 
mittently advancing material. The relationships of the 
various elements have been re-arranged somewhat from 
what is shown in the perspective views of FIGS. 1 and 2, 
but it can be appreciated that the drive wheel means 10 
and its associated driving and stopping means may be ar 
ranged in any suitable attitude in ccordance with the prin 
ciples of the present invention. FIG. 5 is incomplete to the 
extent that the ratchet means 24, the cam plate means 
26, and the pair of wheels 10 and 12 have been omitted 
from the drawings so that the pawl 28 and the spring 34 
are fully illustrated. 

FIG. 6 illustrates a typical working cycle for the mech 
anism of the present invention when utilized in combina 
tion with printing apparatus. It is contemplated that the 
invention may be used in a variety of situations where it 
is desired to precisely advance and stop a running length 
of material, and one such situation involves a use of the 
mechanism in combination with a printing device. With 
the improved characteristics of the device of this inven 
tion, it is possible to advance paper in a stepwise manner 
for receiving printed information from a printing mecha 
nism. As an example of operation, it is possible to print at 
the high rate of 1800‘ or 2400 lines per minute with 12 or 
15 characters respectively being applied to each line dur 
ing the stopped intervals of the periodically advancing 
paper. Where such high speed printing is involved, it is 
necessary that the increments of movement of the paper 
be precise in distance and in timing relative to the print 
ing operation which is taking place concurrently with the 
advancement of the paper. FIG. 6 is a timing diagram of 
a system which advances paper for printing at the rate of 
approximately 40 lines per second, and all times referred 
to on the graph are in milli-seconds. It can be seen that 
the coil 18 is de-energized just prior to the time that the 
pawl 28 engages and stops the ratchet 24 during each 
cycle. Other examples of operation include the application 
of information and color codes to tickets, and punching 
or cutting operations may be combined with such printing 
treatments of the advancing paper. 

Having described the structural features of the mecha 
nism of this invention, it can be seen that a relatively 
simple mechanism has been provided for effecting a very 
rapid, but carefully controlled, intermittent advancement 
of a length of material. The mechanism may be manufac 
tured from known materials which provide the desired 
functions and wearing characteristics, and equivalent 
structures may be substituted for the illustrated embodi 
ments of the invention. The pair of Wheels 10' and 12 are 
provided with surfaces which make a frictional contact 
with whatever material is being advanced, and equivalent 
structures may be substituted for the drive and friction 
wheels which have been illustrated. All equivalent and ob 
vious variations of the disclosed mechanism are intended 
to be included within the scope of this invention as 
claimed below. 
What is claimed is: 
1. A mechanism for automatically and intermittently 

advancing lengths of material for predetermined distances 
in a single direction of movement, comprising: ‘ 

a drive wheel means and a friction wheel means posi 
tioned relative to one another to receive between 
them the material which is to be advanced, said 
friction wheel means being mounted on a shaft so 
as to rotate only in a direction which will accommo 
date said single direction of movement for said 
material, 

a drive shaft means connected to said drive wheel 
means for rotating said drive wheel means only in 
a direction which advances said material in said 
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single direction when the material is positioned be 
tween the drive wheel means and the friction wheel 
means, 

driving means operatively associated with said drive 
shaft means to oscillate the drive shaft means back 
and forth about its axis of rotation, 

a ratchet means ?xed to said drive wheel means for 
movement therewith, 

a pawl means positioned and biased to contact said 
ratchet means to periodically stop rotational move 
ment of said drive wheel means in the direction 
which drives said drive Wheel means and which ad 
vances the material, 

a cam means ?xed to said drive shaft means for lifting 
said pawl means out of engagement with the ratchet 
means, said cam means being of a configuration (a) 
to periodically release said pawl means for a stop 
ping engagement with said ratchet means during a 
rotation of the drive shaft in one direction of rota 
tion, and (b) to periodically lift said pawl means 
out of engagement with said ratchet means during a 
rotation of the drive shaft means in an opposite di 
rection of rotation, whereby said material is ad 
vanced between the drive wheel means and the fric 
tion wheel means during oscillations of said drive 
shaft means in said one direction of movement and 
wherein said advancement is stopped at a predeter 
mined point when said pawl means engages and stops 
the ratchet means. 

2. The mechanism of claim 1 wherein driving means 
includes an electromagnetic means comprising a rotor 
and a solenoid coil combination of the type in which the 
solenoid coil can be periodically magnetized to draw the 
rotor into an air space formed in said solenoid coil, said 
rotor member being ?xed to said drive shaft means. 

3. The mechanism of claim 2 wherein said drive shaft 
means is turned in said one direction of rotation by an 
energization of said solenoid coil, and including a return 
spring means for rotating said drive shaft means in an 
opposite direction of movement whenever said solenoid 
coil is de-energized. 

4. The mechanism of claim 1 wherein said drive wheel 
means is connected to said drive shaft means with a one 
way clutch means which permits driving movements to 
be applied to said drive wheel means only when said drive 
shaft means is rotated in said one direction of rotation. 

5. The mechanism of claim 1 wherein said friction 
wheel means is mounted on a ?xed shaft having a longi 

8 
tudinal axis substantially parallel to the longitudinal axis 
of the drive shaft means, and including a one-way clutch 
means for connecting said friction wheel to said ?xed 
shaft so that said friction wheel can rotate only in a di 
rection which accommodates the advancement of ma 
terial between the drive wheel means and the friction 
wheel means‘ 

6. The mechanism of claim 1, and including a brak 
ing member which contacts said drive wheel means to 
prevent backlashing of the drive wheel means when it is 
stopped. 

7. A mechanism for automatically and intermittently 
advancing lengths of material for predetermined distances 
in a single direction of movement, comprising: 

a drive wheel means and a friction wheel means posi 
tioned relative to one another to receive between 
them the material which is to be advanced, said 
friction wheel means being mounted on a shaft so 
as to rotate only in a direction which will accom 
mondate said single direction of movement for said 
material, 

a drive shaft means connected to said drive wheel means 
for rotating said drive wheel means only in a direc 
tion which advances said material in said single 
direction when the material is positioned between 
the drive wheel means and the friction wheel means, 

driving means operatively associated with said drive 
shaft means to rotate the drive shaft means back 
and forth about its axis of rotation, 

stopping means for stopping oscillations of said drive 
Wheel means in said single direction which advances 
material between the drive wheel means and the 
friction wheel means, said stopping means including 
a cam means for actuating said stopping means, 
whereby material is automatically advanced and 
stopped for a period of time before a subsequent 
advancing movement is begun. 
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