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United States Patent Office 3,186,533 
Patenied June 1, 1965 

3,186,533 
CARRAGE AND R330N RAECHANSI/ FOR 

CALCULATING MACHANES 
Ralph L. Schultz, Chicago, Ali., assigangs to Victor Coap 

tometer Corporation, a corporation of Egois 
Original application Nov. 1, 1960, Ser. No. 66,635, now 

Patent No. 3,145,65. Bivided and is applicatija 
May 27, 1964, Ser. No. 370,574 

4. Caims. (C. 197-157) 

The invention relates generally to carriage and ribbon 
feed operating mechanisms for calculating machines, and 
more particularly to an improved means for shifting a 
platen into printing engagement with the type under con 
trols such that amounts subtracted and negative totals 
are printed in a color (such as red) different from that in 
which the added items and totals are printed (in black). 
This application is a division of copending application 
Serial No. 66,635, filed November 1, 1960, now Patent 
No. 3,145,651. 
An object of the invention is to provide an improved 

mechanism, responsive to the setting of the control keys, 
for shifting a ribbon spool supporting deck to a position 
where the red portion of the ribbon will be in position to 
be pressed against the record tape by the type. 
A further object is to provide an improved ribbon sup 

porting and actuating means in which a change of ribbon 
may be effected very easily and rapidly. 

Other objects and advantages will appear from the fol 
lowing description, reference being had to the accom 
panying drawings, in which 

FIG. 1 is a top view of the ribbon feeding mechanism, 
showing its relation to the platen and printing type; 
FIG. 2 is a generally left side elevational view of the 

printing and platen operating mechanism of the machine, 
portions thereof being shown in section; 

FIG. 3 is a side elevational view of the drive mecha 
nism for effecting ribbon feed, the parts being shown in 
normal position; 
FIG. 4 is a view similar to FIG. 3, showing the parts in 

position for printing the items or totals in red; 
FIG. 5 is a view similar to FIG. 3, showing the parts 

in printing position; 
FIG. 6 is a fragmentary sectional view, taken generally 

on the line 6-6 of FIG. 1; 
FIG. 7 is a sectional view, taken on the line 7-7 of 

FIG. 6; 
FIG. 8 is a fragmentary sectional view, taken on the 

line 8-8 of FIG. 7, the figure being rotated 90 counter 
clockwise; 
FIG. 9 is a fragmentary end elevational view, taken on 

the line 9-9 of FIG. 7, this figure likewise being rotated 
90 counterclockwise; 

FIG. 10 is a view taken on the line 18-10 of FIG. 4; 
FIG. 11 is a sectional view showing a complete length 

of ribbon wound on the left-hand spool and completely 
unwound from the right-hand spool; and 

FIG. 12 is a fragmentary sectional view, taken on the 
line 12-12 of FIG. 1. 
The present invention is particularly adapted for use 

on adding and calculating machines having a platen operat 
ing mechanism for pressing the platen against the type, 
generally of the kind disclosed in Lippert Patent No. 
2,318,000. 
The general organization of the mechanism for con 

trolling ribbon feed and reversing, and also for controlling 
the 'red' and “black” printing mechanism, is disclosed 
in FIG. 1 as comprising a deck 20 providing a support for 
ribbon spools 2 and 22, a ribbon feed reversing mecha 
nism 24, and the power means including a generally chan 
nel-shaped slide 26 (FIG. 10). 
A platen 28 (FIGS. 1, 2, and 4) is rotatably mounted in 
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a notch 52 in an actuating link 54. 
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a pair of carriage frame plates 30, 31, which are mounted 
on the machine frame on pivots 29, the platen shaft 32 
being rotated to advance and retract the paper tape in the 
manner shown in the aforesaid patent, through pawl and 
ratchet means in the customary manner, or manually by a 
twirler knob 34. The twirler knob is suitably nonro 
tatably secured to a shaft 36, and through pinion 38 (FIG. 
12) direction reversing idler gear 40, and pinion 42 
mounted on the platen shaft 32, permits manual adjust 
ment of the position of the record tape. 
The power for swinging the platen 28 about pivots 29 

against the differentially positioned type of the type car 
riers 44 is derived from the rockable main shaft 46 (FIGS. 
2, 3, and 5) which has a plate 48 secured thereto, the plate 
having a sidewardly extending stud 50 normally engaging 

In the usual construc 
tion, the plate 48, stud 50, notch 52, and link 54 are du 
plicated for the right-hand side of the machine, but this 
mechanism for the left-hand side only of the machine will 
be described in detail. The link 54 is movable rear 
Wardly upon the forward stroke (clockwise movement of 
rock shaft 46) of the machine, from the position shown in 
Fig. 2 to the position shown in FIG.4, being guided by a 
stud 56 extending through slot 58 formed in the link 54. 
For purposes of adjustment the stud 56 may be eccentric. 
The rearward end of the link 54, through the forward 

end of its slot 58, engages the stud 56 which is attached 
to the carriage frame plate 30, and operates to swing the 
platen 23 toward the type carriers 44 to effect a printing 
impression, as shown in FIG. 4. 
The power for feeding the ribbon is derived from the 

main shaft 46 through a crank 60 fixed thereto and having 
a stud 62 cooperable with an inverted generally Y-shaped 
notch 64 formed at the forward end of a crank 66 which is 
biased to swing counterclockwise by a spring 68. It will 
be noted that the notch 64 is provided with initial and 
terminating surfaces which are effectively concentric with 
the shaft 46 and thus provide that the crank 66 shall not 
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be operated during the initial, nor during the final, portions 
of the forward (clockwise, FIG. 3) stroke of the main 
shaft 46, but that when the stud 62 engages in the central 
portion of the notch 64, the crank 66 is swung counter 
clockwise (FIG. 3) about its pivot 70, to the position 
shown in FIG. 5. 
The forward end of a link 72 is pivotally connected to 

the arm 66, and its rearward end is connected to a bell 
crank 74, so that, during the forward stroke of the main 
shaft 46, the bell crank 74 is pivoted counterclockwise to 
the position shown in FIG. 5. The rearward arm of the 
bell crank 74 has pivoted thereto a link 76 which in turn 
is pivotally connected by a stud 78 to a pivot stud 80, the 
latter having end bearings in similar bell cranks 82 and 83 
pivoted on a stud 84 mounted on a bracket 86, the latter 
being suitably secured to the left-hand frame plate 88 of 
the machine. The link 76, studs 78 and 80, thus form a 
universal joint. 
As best shown in FG. 10, the cranks 82 and 33 carry 

a stud 90 having a roller 92 projecting through a slot 
94 in an offset arm 95 forming part of the power slide 
26. This slide is suitably mounted for transverse recip 
rocatory motion on a pair of studs 98 extending through 
suitable elongated slots 100 (FIG. 10) and by an addi 
tional central stud 102 (FIG. 1) projecting through a 
slot 104. 
As best shown in FIGS. 1 and 7, the power slide 26 

has a pair of pawls 106, 107 pivotally secured thereto 
at 168, 109, respectively, these pawls having sideward 
ly bent lugs 110 engageable with ratchet wheels 112, 113. 
Depending upon the position of a ribbon feed reversing 
slide 114, one or the other of the pawls 105, 107 will be 
in position for engagement with its associated ratchet 
wheel 12, 113. The ratchet wheels 12, 113, and the 
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ribbon spools 21, 22 are mounted on studs 126, the 
spools being nonrotatably connected to the ratchet wheels 
by pins 11 on the ratchet wheels and mating recesses 
E5 in the spools, but easily removable for replacement of 

the ribbon. The ratchet wheels 12, 123 have enlarged 
hubs i7 (right, FiG. 1) which are engaged by a pair 
of scissor arms 144 conformed to engage the hub ES7 
of the ratchet wheel i3, being drawn together by a 
spring 45, the inner ends of these arms pivotally engag 
ing a pair of studs 48. The spring 846 applies sufficient 
force to the arms 144 frictionally to hold the ratchet 
wheel in the position to which it is rotated by its pawl 
107. The ratchet wheel 112 for the left-hand ribbon 
spool is similarly held frictionally in the position to which 
it has been moved. 
The inked ribbon 58 is wound up on one spool or 

the other in the customary manner, and the direction 
of feed of the ribbon is determined by the ribbon revers 
ing mechanism 24 (FIG. 11). The ribbon 118 is guided 
by pins 20 (FIGS. 7 and 11) to lie between the platen 
28 and the type carriers 44. When the spool 21 has 
substantially all of the ribbon wound thereon, a pin 
122 carried by a lever 24, pivoted on a stud 26, is in 
the position shown in F.G. 11. 
While the ribbon reversing mechanism is herein par 

ticularly shown and described with reference to the right 
hand ribbon spool 22, it will be understood that a corn 
plementary mechanism, operating in a similar manner, 
is provided for the left-hand spool 25. 
The right-hand lever 424 is urged to swing counter 

clockwise (the left-hand crank 124' clockwise, FIGS. 7 
and 11) by a tension coil spring 27 anchored to the 
lever 124 as well as to the deck 20, thus keeping pin 
122 in contact with ribbon 118 when a small number of 
turns of ribbon is left on hub S35 of ribbon spool 22. 
(This description will continue by referring only to the 
right-hand spool, it being understood that the construc 
tion and operation of the left-hand spool mechanism is 
reciprocal.) The bell crank 30, having a sidewardly 
extending lug 132, is also pivoted on stud 126 and is 
urged by a tension coil spring 28 against a stud 29 
eccentrically mounted on lever 24. The eccentric stud 
129 permits adjustment of the movement of lug 32 
for effective engagement with a shoulder 134 of reversing 
slide 14 during the ribbon feed reversing operation. 
From FEG. 11 it will be quite apparent that when 

the ribbon spool 21 has a large number of turns of rib 
bon 8, the direction in which the ribbon passes from 
the spool 21 to the pin 120 is at a substantially greater 
angle than when the ribbon has substantially unwound 
from hub 35 of the ribbon spool. 22. This change of 
direction of the movement of the ribbon web results in 
swinging the arm 124 clockwise to the position shown 
on the right ribbon spool 22 of FIG. 11, thereby bias 
ing the bell crank 30 to swing clockwise to cause its 
lug 132 to move into position for engagement with shoul 
der 134 of the reversing slide 114 during the return 
stroke of the power slide 26. 
As shown on the right side in F.G. 11, the heel ad 

jacent to the shoulder 34 of the reversing slide 14 
constrains the lug E32 of bell crank 130 from a clock 
wise motion. However, the ribbon i18 has swung arm 
124 clockwise, thereby stretching the spring 28 and 
disengaging the crank 1369 from contact with the eccen 
tric stud 29. As soon as the reversing slide E4 moves 
to the left, carried by the power slide 26 during the fol 
lowing machine cycle, the spring 23 pulls crank 39 
clockwise against stud A29 so that lug 132 moves into the 
path of shoulder 134 of the reversing slide 14. Toward 
the end of the return stroke of the power and reversing 
slides, the lug 132 engaging the shoulder 34 prevents 
the reversing slide 114 to return to its rightmost posi 
tion (FIGS. 7 and 11) and assumes a position whereby 
stud 133 is lodged in notch 140 at the left side of revers 
ing slide 114. 
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4. 
As shown in FEG. 7, the left-hand feed pawl 496 has 

a sidewardly extending stud 33, while the right-hand 
feed pawl 67 has a similar stud 139. As shown in FIG. 
11, the feed reversing slide S 4 is provided with a notch 
240 (at each end thereof) for the reception of the studs 
2.38 and 39, thus serving as detents to hold the revers 
ing slide A4 in the position to which it has been shifted, 
and in addition, to permit a tension spring A42 (FIG. 7) 
to lower the particular pawl 103 or 1897 to a position 
Such that it may engage its associated ratchet wheel 52, 
E3. In FSG. 7, the left-hand ribbon feed pawl is shown 
in position to have its lug or tooth S10 in position for 
effective engagement with the ratchet wheel 12, while 
the spring 42 at the right is extended by virtue of the 
engagement of its stud 39 in the notch 40 of the 
reversing slide ii 4. 

After the reversing slide 14 is shifted to the left, 
stud 133 of feed pawl 106 is lodged in notch 40 at the 
left of slide 14. This shifting causes the inclined sur 
face 42 of slide 24 to move stud 33 of pawl 103 
clockwise into the adjacent notch 146, thus camming 
lug E.28 of the pawl 166 out of engagement with ratchet 
wheel A52, while stud 139 of pawl 187 (at the right side 
of FIGS. 7 and 11) leaves its notch 140, and lug A50 
of pawl 107 is forced into engagement with its associated 
ratchet wheel 113 by the pull of spring 42. During the 
ensuing machine operations, the pawl 137 actuated by 
the reciprocatory motion of the power slide 26 will, 
through its lug 20, cause the ratchet wheel 113 to 
rotate counterclockwise, thus rewinding the Tight-hand 
spool 22 with the ribbon web 18 and unwinding the 
left-hand spool 2. 

In review, it may be emphasized that, as shown in FIG. 
7, the left-hand feed pawl 206 has a sidewardly extending 
stud 138, while the right-hand feed pawl 367 has a similar 
stud 39. As shown in F.G. 11, the feed reversing slide 
A4 is provided with a notch 40 (at each end thereof) 
for the reception of the studs 38 and 39, which thus 
serve as detents to hold the reversing slide 44 in the 
position to which it has been shifted, and in addition, to 
permit a tension spring 42 to lower the particular pawl 
106 or 37 to a position such that it may engage its asso 
ciated ratchet wheel 112, 13. In FIG. 7, the left-hand 
ribbon feed pawi is shown in position to have its lug or 
tooth 162 in position for effective engagement with the 
ratchet wheel 12, while the spring 42 is extended by 
virture of the engagement of its stud A39 with the raised 
edge of the reversing slide 14. 

in order to secure printing of items subtracted and 
négative totals in a distinctive color, the customary two 
color ribbon is employed, the lower portion being colored 
red and the upper portion black. It is therefore necessary, 
upon such negative indications, to move the ribbon deck 
upwardly. 
Upon each subtract operation or negative total opera 

tion, a slide 169 is moved downwardly (FIG. 2), this 
slide being suitably mounted for generally vertical sliding 
motion on a stud ió3 extending through a suitably elon 
gated slot 164. A second stud 162 engageable in slot 6i 
connects the slide to linkage 165 controlling the type sec 
tor 44 bearing the function indicating symbol. The man 
ner in which this slide is operated is fully disclosed in 
the prior patent to Thomas O. Mehan No. 2,550,581, 
being shown as part 222 in FIG. 4 thereof. The slide 
shown in said patent is modified by the addition of a 
stud ió6. Upon downward movement of the slide 60, 
the Stud 266 engages the rearwardly extending arm of a 
bail-form bell crank lever 168, swinging the latter counter 
clockwise. Upon such movement the rearwardly extend 
ing arm 69 of the crank 58 moves a stud 70 upwardly 
through a clearance slot A72, to the position shown in 
FIG. 4, and thus permits counterclockwise pivotal move 
ment of a lever 174 (FIG. 5) under force of spring 175 
about its pivot stud 576 mounted on a bell crank 78, 
causing a sidewardly extending lug 80 on its rearwardly 
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extending arm to swing to a position in which it may be 
engaged by a projection 182 on a power driving arm 84. 
The arm 184 is pivoted on a stud 186 and is connected by 
a link 188 with the bell crank lever 74 which, as pre 
viously described, is oscillated during each cycle of oper 
ation of the machine. 
The positioning of the lug 180 in front of the projection 

182 results in forming a positive driving connection for 
Swinging the ribbon deck 20 counterclockwise (FIG. 5) 
about the pivot shaft 36 a sufficient distance to bring the 
lower red portion of the ribbon into registry with the 
printing line, as shown in FIG. 4. The clockwise move 
ment of the projection 182 pivots the stud 76 and there 
fore the bell crank 178 in the clockwise direction against 
the force exerted by restoring spring 96. This brings 
bell crank face 192 against roller 94 carried on the un 
derside of the ribbon deck 20 to swing the latter from the 
FIG. 2 position to that of FIGS. 4 and 5 to bring the red 
portion of the ribbon 118 into printing registry. By refer 
ence to the aforesaid patent No. 2,550,581, it will be clear 
that such shifting of the ribbon deck will take place upon 
initiation of each subtraction cycle and upon each nega 
tive total taking cycle. A bias spring 190 urges the ribbon 
deck toward its home position. 
While there has been described what is believed to be 

the preferred embodiment of the present invention, it will 
be appreciated that various changes and modifications may 
be made therein, and it is contemplated to cover in the 
appended claims all such changes and modifications as 
fall within the true spirit and scope of the invention. 
What is claimed as new, and desired to be secured by 

United States Letters Patent, is: 
1. In a calculating machine having a type sector, a 

platen, a main shaft, and a deck carrying a ribbon with a 
black portion normally positioned along a printing line 
between the platen and sector and with a red portion, the 
improvement comprising a pair of pivotal carriage frame 
plates supporting the platen for pivotal movement to 
ward the type sector, means pivotally mounting the deck 
on the frame plates, a slide having a stud and shifted 
during each substracting and negative total taking cycle 
of the machine, a first lever pivoted by the stud upon shift 
ing of the slide, a pivotal power driving arm, a first link 
age connecting the driving arm to the deck, a second link 
age connecting the driving arm to the main shaft pivoting 
the arm about its axis during adding cycles, and a second 
lever pivoted into engagement with the driving arm upon 
pivotal movement of the first lever transmitting pivotal 
movement of the power driving arm to the first linkage 
to pivot the deck on the frame plates to a position in 
which the red portion of the ribbon lies over the printing 
line. 

2. In a calculating machine having a type sector, a 
platen, a main shaft, a deck carrying a ribbon with a 
black portion normally positioned along a printing line 
between the platen and sector and a red portion, a ribbon 
feeding and reversing mechanism carried by the deck, 
and linkage connecting the mechanism to the main shaft 
for feeding of the tape in timed relation with the opera 
tion of the machine, the improvement comprising a pair 
of pivotal carriage frame plates supporting the platen for 
pivotal movement toward the type sector, means pivotally 
mounting the deck on the frame plates, a slide having a 
stud and shifted during each substracting and negative 
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total taking cycle of the machine, a first lever pivoted by 
the stud upon shifting of the slide, a pivotal power driving 
arm connected to and normally pivoted by the linkage 
during operation of the main shift, a second lever pivoted 
into engagement with the power arm upon pivotal move 
ment of the first lever, and a third lever pivotally mount 
ing said second lever and movable to pivot the deck on 
the frame plates to a position in which the red portion 
portion of the ribbon lies over the printing line. 

3. In a calculating machine having a type sector, a 
platen, a deck carrying a ribbon with a black portion 
normally positioned along a printing line between the 
platen and the sector and with a red portion, and a main 
shaft having a predetermined movement for each machine 
cycle, the improvement comprising a pair of pivotal car 
riage frame plates supporting the platen for pivotal move 
ment toward the type sector, means pivotally mounting 
the deck on the frame plates, a slide having a stud and 
being shiftable during each subtracting and negative total 
taking cycle of the machine, a first lever pivoted by the 
Stud upon shifting of the slide, a pivotal power driving 
arm, linkage connecting the driving arm to the deck and 
to the main shaft and pivoting the arm about its axis 
during each machine cycle, a second lever mounted on a 
movable pivot and pivotal into position to be engaged by 
the driving arm upon pivotal movement of the first lever, 
and means connected to the movable pivot to cause the 
linkage to pivot the deck on the frame plates to a position 
in which the red portion of the ribbon lies over the 
printing line. 

4. In a calculating machine having a type sector, a 
platen, a deck carrying a ribbon with a black portion 
normally positioned along the printing line between the 
platen and sector and a red portion, a main shaft having a 
predetermined movement for each machine cycle, a rib 
bon feeding and reversing mechanism carried by the deck, 
and linkage connecting the mechanism to the main shaft 
for feeding of the tape in timed relation with the opera 
tion of the machine, the improvement comprising a pair 
of pivotal carriage frame plates supporting the platen for 
pivotal movement toward the type sector, means pivotally 
mounting the deck on the frame plates, a slide having a 
stud and mounted for shifting movement during each sub 
tracting and negative total taking cycle of the machine, a 
first lever pivoted by the stud upon shifting of the slide 
to move a blocking stud out of blocking position, a piv 
otally mounted power driving arm connected to and 
normally pivoted by the linkage during operation of the 
main shaft, and a second lever mounted on a movable 
pivot and pivotal into position for engagement with the 
power arm upon pivotal movement of the first lever, 
whereby pivotal movement of the power driving arm 
causes the linkage to pivot the deck on the frameplates 
to a position in which the red portion of the ribbon lies 
over the printing line. 

References Cited by the Examiner 
UNITED STATES PATENTS 

1,352,593 9/20 Fuhrmann ---------- 235-60.19 
2,011,310 8/35 Anderson ---------- 235-60.19 
2,747,718 5/56 May ---------------- 197-157 
2,875,686 3/59 Gross et al.--------- 197-157 X 

ROBERT E. PULFREY, Primary Examiner. 


