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This invention relates to printing devices and more 
particularly to paper transporting or shifting devices of 
the type used in printers employed in adding or comput 
ing machines and the like. 

In present day adding or computing machine systems 
it is often very desirable to be able to visually observe 
characters printed by the printing facility an instant 
after these characters are printed onto the paper docu 
ments. Quite often this is not possible until two or three 
lines immediately beneath the line to be observed have 
been printed, so that, while the first line moves into a 
position where is can be observed, at least two or three 
lines beneath that line have already been printed by the 
computing device. 
The instant invention provides an arrangement which 

improves the readability of the characters being printed 
upon the paper document by shifting the paper docu 
ment in a first or forward direction to a position where 
by the characters last printed are immediately observable, 
and then moving the paper document in a reverse or sec 
ond direction in readiness for the next line of characters 
to be printed. Typically, once the printing device is 
placed in operation by depressing the motor start key, 
the operator then begins by inserting the first number 
to be placed in the computing machine which actuates 
a printing operation. Once this number is printed upon 
the paper document, the computing machine advances 
the paper document by a first predetermined number of 
shift units, followed by a second predetermined number 
of shift units. The total number of shift units moves 
the number just printed upon the paper document in 
clear view of the operator. The computing machine 
then operates in reverse so as to shift the paper docu 
ment in the reverse direction by said second predeter 
mined number of shift units preparatory to the printing 
of the next number to be printed upon the paper docu 
ment. The next number to be printed is entered upon 
the paper document and is spaced below the first number 
printed on the document by said first predetermined 
number of shift units. Summarizing, the first number 
is printed upon the paper document, the document is 
advanced to a position where the first number is easily 
observable, and then the document is reversed in readi 
ness for the next printing operation. 

In high-speed electric machines having large platens, 
the shifting operations which are performed in quick suc 
cession have a tendency to cause platen overshooting 
which will result in an irregular imprint. This is espe 
cially true of high-speed computing machines having 
large platens which operate in this manner. 

Prior art devices operating in the manner described 
above have the disadvantage that during the shifting of 
the paper platen in the first or forward direction the 
driving gear must be disengaged from the paper platen. 
In order to protect the paper platen against the danger 
of overshooting when shifted in either the forward or 
reverse directions, it has become necessary to provide a 
gear arrangement which exhibits an extremely high resis 
tance to rotation. Such an arrangement has the dis 
advantage of introducing a large amount of disturbing 
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noises during the automatic operation and further of 
making the manual rotation of the paper platen an ex 
tremely difficult operation. 

In accordance with the instant invention the above 
disadvantage of prior art paper platen transport mecha 
nisms of the type referred to above are eliminated by 
the provision of an assembly having an operating Se 
quence which is so designed that after a first number is 
printed upon a paper document the document is advanced 
by a first predetermined amount to permit easy observa 
tion of the number just printed and then is reversed a 
second predetermined smaller amount than the first pre 
determined amount before the imprinting of the next 
line of desired characters upon the paper document. 
The assembly which carries out the operations is com 
prised of the paper platen which automatically shifts 
forward or advances a first predetermined amount after 
the first print operation and is then shifted backward by 
a predetermined number of shift units in readiness for 
the next print operation. The platen driving means is 
maintained in continuous engagement with the rotatable 
paper platen gear assuring perfect and foolproof opera 
tion of the paper platen transporting mechanism with 
out any overshooting when being performed automatical 
ly and which permits the platen to be operated manually 
with relative ease and which further eliminates the 
troublesome noises inherent in prior art shifting assem 
blies. 

It is therefore one object of this invention to provide 
a line shifting apparatus for printing facilities of com 
puters and the like which is so designed as to permit 
free visual observation of the last line of characters 
imprinted immediately after the imprinting of these char 
acters and before the imprinting of tine next Subsequent 
line of characters. 
Another object of this invention is to provide a line 

shifting device for use in computer printing facilities 
and the like which is so designed as to cause the paper 
document to be shifted forward a predetermined distance 
immediately after the last imprinting operation enabling 
the last line of characters imprinted to be completely 
observable and immediately thereafter to shift a pre 
determined amount in the reverse direction in readiness 
for the next line of characters to be printed. 

These and other objects of our invention will become 
apparent when reading the following description and 
accompanying drawings in which: 
FIGURE 1 is a cross-sectional view of the line spacing 

mechanism of this invention with the mechanism being 
shown in its start position. 
FIGURE 2 is a top view of the line spacing mechanism 

of FIGURE 1. 
FIGURE 3 is a view of the line spacing mechanism 

of FIGURE 1 showing the mechanism's operation po 
sition. 
FIGURE 4 is a side view showing the paper platen of 

FIGURES 1 through 3 in greater detail. 
Referring now to the drawings, FIGURES 1 through 4 

show the line spacing mechanism 100 which is comprised 
of a rotatably mounted shaft 2 having its opposite ends 
pivotally mounted in two similar side walls 3, 3 (see also 
FIGURE 2) of the paper carriage means 4. The paper 
platen 5 is equipped with a driving gear 6 and a transport 
grid gear 7, both said driving gear and said transport 
grid gear, as well as said platen, being fixedly mounted 
upon shaft 2. Also rotatably mounted on a shaft 8 is a first 
bearing lever 9. Shaft 8 is pivotally affixed at one end to 
the side wall 3 at location 3b (see FIGURE 2). A shaft 10 
is pivotally mounted on first bearing lever 9. A second 
lever 11 is pivotally mounted to first bearing lever 9 by 
means of shaft 10. The upper part of bearing lever 9 
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has an arcuate slot 3 which slidably engages the shaft 
12. Shaft 2 has a roller 14 mounted at one end which 
engages the teeth 15 of the transport grid gear 7. The 
opposite end of shaft 12 is pivotally linked to lever arm 
11. A pin 6 is riveted to the lower end of Second bear 
ing lever 1 and is adapted to abut a slot 7a in rail 7, 
which is connected to the transfer lever 49 by pivot 
means 8. 

Transfer lever 19 is rotatably mounted on the shaft 
20, and its protruding tip 22 is adapted to abut stationary 
shaft 24, which is affixed to the machine frame 3a. Ver 
tical side wall 3a, like side walls 3, form the supporting 
structure for the mechanism 100. The lower edge 25 of 
transfer lever tip 22 bears on a roller 26 which is pivot 
ally affixed by roller pin 27 to the crank member 28 
which is mounted upon and keyed to the main drive shaft 
29. A substantially Y-shaped lever 30 which is rotatably 
mounted upon shaft 24 has rollers 33 and 34 pivotally 
mounted by roller pins 35 and 36 respectively. Lift cams 
37 and 38 are mounted for rotation with and keyed to 
shaft 29 on opposite sides of member 30 so as to abut 
the rollers 33 and 34 respectively, which project on op 
posite sides of member 30. Double-roller lever member 
30 is arranged so that rollers 33, 34 movably engage the 
cam surfaces of cams 37 and 38 which both rotate in the 
direction of the arrow 70. The horizontal guide slot 40 
in upper arm 39 slidably engages guide pin 41 which 
pin is connected by means of aperture 42, to the shift 
lever 43. 
A biasing spring 44 is coupled at one end to the 

aperture 45 of shift lever 43 and at the other end to 
an aperture 9b of bearing lever 9, pull spring member 
44 being adapted to urge shift lever 43, which passes 
through base plate 4 of the paper carriage, into engage 
ment with the driving gear 6 of paper platen 5. The 
flanged portion 46 of the shift lever 43 engages the teeth 
of the driving gear 6. 

Rotatably mounted on the shaft 47 is the angle lever 
48 which is biased by the spring member 49 in the di 
rection of the arrow 49a so that surface 50 abuts shaft 
51, while extension 52 of the right end of the angle lever 
48 carries a guide pin 53 which is guided in the horizontal 
slot 54 to the connector member 7. Link 48, together 
with spring means 49, acts to correctly position the right 
hand end of connecting link 17 in the vertical direction 
so that notch 7a is in alignment with pin E6. In addi 
tion thereto, once connecting link 17 imparts rotation 
to lever arm 1 it will be noted that connecting link 17 
will experience some downward vertical movement as 
it moves to the left. Angle lever 48, together with spring 
49, acts to cushion this vertical movement. 
The operation of the transfer lever mechanism 19 of 

the invention will now be described. 
Some time after the start of the machine operation, 

the main drive shaft 29 will revolve in the direction of the 
arrow 70 thereby turning counterclockwise roller 26 of 
crank part 28 relative to the axis of shaft 29. The trans 
fer lever 19 thereby rotates counterclockwise about shaft 
20, and, by means of pin 18, causes the connecting rail 
17 to move towards the left, moving the bearing lever 
11 clockwise from the position of FIGURE 1 to the po 
sition shown in FIGURE 3. Simultaneously therewith, 
roller 14 turns paper platen 5 counterclockwise by two 
tooth pitches (in reverse to the transporting direction). 
Considering now the operation of double-roller lever 32, 
the upper arm 39 of the double roller lever 32, through 
the rotation of the lift cams 37 and 38 and through the 
rollers 33 and 34, is rotated clockwise to the right, en 
abling the shift lever 43 (which is under tension due to 
the spring 44) to move from the position of FIGURE 
1 into the position shown in FIGURE 3, and thus made 
ready for a subsequent platen transport movement. After 
a printing operation, the cam Surfaces 37 and 38 cause 
the double-roller lever 30 to return (from the position of 
FIGURE 3) to the position of FIGURE 1. Simul 
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4. 
taneously therewith, lever 19 is returned to its starting 
position due to biasing spring 21. 

Continuing with the description of double-roller lever 
32, under the effect of the shift lever 43 moving to the 
left, the flange 45 engages the teeth of the gear 6, the 
above described operation causing the paper platen 5 to 
be rotated clockwise, as shown by arrow 72, by the above 
described amount of reverse shift distance. Roller 14 
which is biased toward engagement with teeth 15 by 
spring 44 prevents overshooting. 
As shift lever 43 moves further towards the left, cam 

surface 55 of lever 43 engages roller 14, causing bearing 
lever 1 to move from the position of FIGURE 3 to that 
of FIGURE 1, causing the roller 14-through the teeth 
15 of the grid gear wheel 7-to rotate the paper platen 5 
still further in the forward shift direction by the distance 
of two gear teeth. During this shifting operation, roller 
14 remains engaged with the teeth 5 of the grid wheel 
7. At the end of the shifting operation, the flange 46 
of shift lever 43 becomes again disengaged from the teeth 
of the driving gear 6, placing the line feed assembly in 
readiness for the next line feed operation. 
A paper feed arrangement which may be employed with 

the line feed assembly of FIGURES 1 through 4 is com 
prised of a paper supply roller 79 rotatably mounted at 
pivot 78 and a take-up roller 77 rotatably mounted at 
pivot point 75. The paper 76 is threaded from spool 
79 around paper platen 5 to take-up spool 77. Spools 
77 and 79 are rotated by means (not shown) in order 
to provide the proper movement of paper tape 76. 

Reviewing the steps of the line feed operation in con 
nection with the movement of the paper, the operation 
is as follows: 

Connector rail 17 moving towards the left causes bear 
ing lever 11 to rotate clockwise about its pivot point 10. 
'Roller 14, moving in guide slot 3, engages the teeth 15 
of gear 7, causing the platen 5 to move counterclock 
wise, as shown by arrow 71, an angular distance of two 
teeth 15 of the gear 7. Immediately after this operation, 
the next line of characters is printed on paper tape 76 
at position A by print means 80 shown in diagrammatic 
form. 

Eccentric cams 37 and 38 cause Y-shaped member 30 
to rotate in a counterclockwise direction about its pivot 
point 24, moving shift lever 43 to the left. The flange 46 
of shift lever 43 engages the teeth of driving gear 6, caus 
ing paper platen 5 to rotate clockwise in the direction 
shown by arrow 72 through substantially the same dis 
tance which it was moved due to the movement of bear 
ing lever 11. 
As shift lever 43 moves still further towards the left, 

cam surface 55 of lever 43 bears against roller 14, caus 
ing it to move from the position shown in FIGURE 3 to 
that shown in FIGURE 1, thereby urging paper platen 5 
a distance of two more gear teeth in the clockwise direc 
tion. This operation moves the characters last printed at 
position. A to the position A where they are easily ob 
servable. 

Connecting rail 17 is again driven towards the left 
causing paper platen 5 to rotate in the counterclockwise 
direction shown by arrow 7 moving the last line of 
printed characters from position A' to position A'. 

It can be seen that in this position the next line of char 
acters B which is printed is immediately below the last 
line of characters which is now in positionA'. 

Alternative spacing between lines of imprinted charac 
ters may be obtained as follows: 
The pin 41 which is positioned in slot 40 of member 

30 may be moved to any position within the limits of slot 
40, such as, for example, it may be moved towards the 
left with respect to FIGURE 1, causing shift lever 43 
when moved by member 30 to be urged further towards 
the left when pin 41 is moved to a position to the left 
from that which it occupies in FIGURE 1. Thus, the 
platen 5 will advance a greater number of shift units in 
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the clockwise direction shown by arrow 72 so that when 
the reverse shift in the direction shown by arrow 71 takes 
place, the last line of imprinted characters will not re 
turn to a position immediately above the next line to be 
printed, but will be spaced a somewhat greater distance 
away from the next line to be printed than the spacing 
which will be obtained when pin 41 is in the position 
shown in FIGURE 1. 

Considering the overall operation of the paper platen 
assembly: Let it be assumed that the operator has turned 
!on the computing machine and has entered the first num 
ber to be printed into the machine. 
As soon as the first number (or first line of characters) 

is printed upon the paper document 76, the double-roller 
lever 30, operating in the manner described above in de 
tail, moves the shift lever 43 from the position of FIG 
URE 3 to the position of FIGURE 1 to move the paper 
platen 5 clockwise (through engagement with gear 6) by 
a first number of shift units. The shift lever 43 also 
causes the cam surface 55 to engage roller 14 which, 
through gear 7, moves paper platen 5 a second number 
of shift units. The device is now in the position shown 
in FIGURE 1. 

Subsequent thereto lever 19, operating in the manner 
described above in detail, moves the rail 17 from the po 
sition of FIGURE 1 to the position of FIGURE 3 to op 
erate roller 14 to turn paper platen 5 counterclockwise 
(through gear 7) by an amount equal to the second pre 
determined number of shift units thereby placing the paper 
document in position to have the second line of charac 
ters printed thereon. 
Thus, it can be seen that we have provided a line feed 

mechanism which operates in such a manner that the char 
acters last printed are immediately observable prior to the 
imprinting of characters on the next line. 

Although we have described preferred embodiments 
of our novel invention, many variations and modifications 
will now be obvious to those skilled in the art, and We 
prefer, therefore, to be limited not by the specific dis 
closure herein but only by the appended claims. 
We claim: 
1. In a line spacing mechanism for use in adding ma 

chines, computing machines and the like, a rotatably 
mounted first shaft; a paper platen secured to said first 
shaft for rotation therewith, said paper platen being re 
strained from lateral movement; first and second gear 
members secured to said first shaft at one end thereof; and 
in combination therewith means for line spacing platen 
comprising: a drive shaft; a crank arm secured to Said 
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drive shaft; a pivotally mounted transfer lever engaging 
said crank arm to experience reciprocating movement; 
a pivotally mounted lever arm having a first roller mem 
ber at a first end thereof and a pin at a second end there 
of; a rail member pivotally connected to said trans 
fer lever for engaging the pin on said lever arm; said first 
roller member being in substantially continuous engage 
ment with said first gear member; first and second cams 
being secured to said drive shaft; a pivotally mounted Y 
shaped member having second and third roller mem 
bers pivotally mounted to first and second arms of said 
Y-shaped member for engaging said first and second cams, 
respectively; and a transport rail having a first end pivotal 
ly connected to the third arm of said Y-shaped member 
and having a flange at the second end thereof engaging 
Said second gear member and a cam surface adjacent said 
flange; said drive shaft rotating said Y-shaped member 
causing said transport lever flange to move said paper 
platen in a first direction through a first predetermined 
number of shift units, and further causing said cam sur 
face to move said first roller member in a first direction 
to move said paper platen still further in said first direc 
tion by a second predetermined number of shift units; 
said crank arm being rotated to move said transport lever 
in a first direction causing said rail member to move said 
lever arm pin thereby moving said roller member in a 
second direction opposite said first direction causing said 
paper platen to move in a Second direction opposite to said 
first direction by an amount equal to said second prede 
termined number of shift units. 

2. The device of claim 1 further comprising a second 
pivotally mounted lever arm having an arcuate slot at 
one end thereof; said first lever arm being pivotally mount 
ed to said second lever arm; said arcuate slot receiving 
one end of said first roller member to limit the move 
ment of said first roller member. 
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