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This invention relates to zero printing 
devices for the printing mechanism of cal 
culating machines, of the type in which the 
type carrier has two different positions with 
respect to the printing line, for printing zero 
and for not printing zero, or for printing 
clear. Whereas in the known devices of this 
kind the special movement required for ad 
justing the particular type carrier to the 

.0 clear or zero position is accomplished by 
complicated interlocks, according to the 
present invention it is accomplished by a 
differential drive, to which the type carrier, 
the amount setting member and the shift 
ing device for adjusting to the clear or zero 
positions are connected, 
The drawing shows several embodiments 

of the invention. 
Fig. 1 is a side view of one form of the 

20 device, . . . 

Fig. 2 is a section on the line II-II of 
Fig. 1, viewed from the left, 

Fig. 3 is a view from the left of a portion 
of Fig. 1, 

25 Fig. 4 is a section on the line IV-IV of 
Fig. 1, 

Fig. 5 is a fragmentary view of the type 
carriers, showing the arrangement of the 
type on the various type carriers. 

Figs, 6 to 8 are side views of the three 
forms of type carriers, 

Fig. 9 is a side view of a modified form 
of the invention, it 

Fig. 10 is a section on the line X-X of 
35 Fig.9, viewed from the left, 

fig. 11 is a section on the line XI-XI of 
Fig. 9 t 

Fig. 12 is a fragmentary view of the type 
carriers of this modification, showing the 
arrangement of the type, 

Figs. 13, 14 and 15 are three fragmentary 
views of record strips showing various 
forms of records, and 

Fig. 16 is a fragmentary view of a modi 
fied form of the type carriers. 
Type wheels 1 (Figs. 1 and 2) of the nine 

places of the printing mechanism, herein 
after designated a to i, are connected to 
toothed wheels 11 by toothed wheels 2, tele 
scoped tubes 3, toothed wheels 4, pinions 5, 

U 

30 

40 

common locking beam 28 

with a stationary rod 41. 

rack bars 6, and toothed wheels 7 and 8, fixed 
upon separate shafts 9 journalled in the 
printing mechanism housing. Toothed 
wheels 11 are joined by connecting hubs to 
worm wheels i2, which mesh with amount 55 
setting members 13 mounted upon the main 
shaft 10 of the setting mechanism of the ma 
chine. In every operation of the machine 
the setting members 13 are shifted directly 
from the amount set by the previous opera- 60 
tion to that set by the new operation. 
Through the described connections the type . . 
wheels 1 are also positively adjusted. , 

In the form of the invention shown in Figs. 
1 to 8, the pinions 5-5° and I, that is, those 65 
of the three lowest places and the highest 
place, are journalled upon stationary shafts 
14 and 15, while the pinions 5-5, that 
is, the pinions 5 of the fourth to eighth 
places from the right, are constructed as dif- 0 
erential wheels. For this purpose the 
wheels 5-5 are each mounted upon a pin 
16 (Figs. 1 and 2) between side plates 17 of 
a support or slide 18. . These slides are 
formed of the side plates 17, the pin 16 rig-7 
idly connecting them together, and two 
other pins 19 and 21. At their right ends 
the side plates 17 are provided with slots 22 receiving a stationary guide piece 23, 
while at their left ends they are pivoted by 80 
pins 21 to bell crank levers 25 pivotally 
mounted upon a stationary pin 24. The free 
ends of bell crank levers 25 are provided 
with two recesses 26 and 27, with which a 

(Figs. 1 and 4) 85 
cooperates. The locking beam 28 is borne 
by a two-armed lever 31 journalled on a 
shaft 29 and having at the end of its lower 
arm a roller 32 running in a cam groove 33 
(Fig. 1) of a disk 35 secured upon the drive 90 
shaft 34. The cam groove 33 is shaped to 
produce two swinging motions of lever 31 for 
each rotation of shaft 34. 

Each slide 18-18 (Fig.1) has a coupling 
or shifting member 36 in the form of a link 95 
pivoted to the pin 19. Each coupling 36 
is under the influence of a tension spring 37 

to its Eg: end and 5. its eft end an angular slot 38, 39 coopérating 
Each of the ot 100 



3). The two arms. 43 are rigidly fixed to a 
shaft 45, to which there is also fixed a down 

0. 

15 

20 

plings has an extension provided with an 
open slot 42 cooperating with a swinging 
rod 44 mounted on two arms 43 (Figs. 1 and 

wardly directed arm 46, having at its end a 
roller 47 running in a cam groove 48 in the 
cam disk,35. Each coupling 36 is arranged 
beneath the rack bar 6 of the corresponding 
order. When the latter is in its initial posi 
tion, an inclined surface 49 on the upper side 
of coupling 36 is held by spring 37 in a cor 
respondingly formed recess 51 of the rack 
bar 6, whereby the vertical part 39 of the 
angular slot receives the rod 34 and locks 
the coupling 36, together with the slide 18 
and the differential pinion 5, against displace. 
ment. When the corresponding rack bar 6 
is moved out of its initial position, by the set 
ting of an amount, the coupling 36 is pressed 
down against the action of its spring 37, so 
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that the portion of the slot 39 leaves the rod 
41, while the open slot 42 moves over the 
swinging rod 44. Also in this position of the 
coupling 36 the slide 18 is locked against un 
desired motion. As can be seen from Fig. 4, the coupling 
36° has on its upper edge a bent-over lug 
52, which extends over the coupling 36, and 
on its under edge the coupling 36 has a bent 
out lug 53 extending under the coupling 36. 
In the same manner the coupling 365 is con 
nected with its neighboring couplings 36 and 
36. It can be seen that whenever one of the 
couplings 36-36 is depressed by movement 
of the corresponding rack bar 6 out of its 
Zero position, all of the couplings 36 lying 
to the right of the depressed coupling are 
carried down by the over and underlapping 
lugs and come likewise into engagement with 
the swinging rod 44 and out of engagement 
with the locking rod 41. 
The highest place, which, like the three 

lowest places lacks a slide 18, has neverthe 
less a lever 36 similar to couplings 36. This 
lever is mounted on a stationary stud 55 and 
has a bent-over lug 52 extending over the 
neighboring coupling 36. The lever 36 has 
no projection at its left end with a slot 42 
like the couplings 36 (Fig.1); it serves simply 
to carry down the couplings 36-36 into 
yong position, upon movement of the rack 
ar, 6. 
The type wheels are divided into twenty 

six parts and have a double series of type, 
for printing at two places. Only one platen 
60 is shown in the drawing and this is mount 
ed upon arms 61 secured to a rock shaft 62. 
A downwardly extending arm 63, likewise se 
cured to shaft 62, has at its end a roller 64. 

... engaging in cam groove 65 of a cam disk 66 

65 

fixed to a drive shaft 67. A record strip 68 
passes between the platen and the type wheels 
and is wound from reel 69 onto reel 70. 
There are three kinds of type wheels 1. 

members 13 turn for the said amount. 
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Type wheels 1-1 are shown in Fig. 6; they 
have the ordinary series of type 0 to 9 and are 
only for printing these characters, for the printing mechanism is advantageously ar 
ranged for printing values in dollars and 
cents. 
Type wheels 1-1 (Fig. 7) of the next 

five places to the left have besides the series 
of numbers 0 to 9, a star sign, which comes 
next to Zero. 
the ones which are adjusted for printing 
“zero' or “clear'. When they are adjusted 
for printing “clear', the star sign is printed. 
Instead of the star sign any other sign may 
obviously be used, for example, a dash, cross, 
or the like, or, asis usually the case, there may 

These five type wheels are 7: 

() 

be no character whatever printed for the clear position. 
The type wheel 1 (Fig. 8) of the highest 

place has besides the series of numbers 1 to 
9 a star sign, which follows after the number 
1. The zero is here replaced by the star, be 
cause a zero is never printed as the initial 
figure of an amount. It can be seen from 
Fig. 5, which shows the relative arrangement 
of the type to the printing line 57, that when 
all slides 18 are in their initial positions, the 
type wheels 1-1 and 1, which do not take 
part in the “Zero' and “clear' adjustment, 
and are normally simply adjusted by the 
rack bars 6, are displaced one unit with the 
type wheels 1-1, which are adjusted for 
“clear' and “Zero” and are shown in the clear position. 

If one of the middle type wheels is moved 
out of the clear position in accordance with 
a digit of an amount, it shows at first a num 
ber one unit less than this digit; it must 
therefore be turned one unit further, as must 
all the type wheels 1-1 to the right of it, 
if these have not been adjusted to any 
amount, in order to bring the zeros of the 
latter type wheels to the printing line, in 
stead the stars. This occurs in a manner 
which will be understood from the follow 
ing example. 
Assume the printing mechanism to be in 

the position shown in Fig. 1 and that the 
amount 60023.04 is to be set and printed. At 
the beginning of the operation, with the 
locking beam 28 in the recess 26, the setti; 
this operation only the type wheels 15, 1, 
1°, and 1 are adjusted, namely, for the 
amounts 6, 2, 3 and 4, so that the type wheel 
1 presents to the printing line the type 5, 
the type wheel 1 the type 1, and the type 
wheels 1 and 1 the types 3 and 4. The type 
wheels 1, 1, 1, 19 remain with the star sign 
presented to the printing line and the type 
wheel 1 with the zero to the printing line. 

It is now necessary to move the type wheels 
1-1 one unit further, in order to bring to 
the printing line, instead of the types 5 and 
1, the types 6 and 2, and instead of the stals 
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of type wheels 1 and 1, the zeros. By the 
adjustinent of the amounts upon the type 
wheels 18 and 1, the rack bars 6s and 6 
(Figs. and 2) were moved out of their ini 
tiai positions, so that the couplings 368 and 
36 were displaced by the cooperation of 
the inclined surfaces 49 and 51 and thereby 
brought out of engagement with the locking 
bar 45 and into engagement with the Swing 
ing bar 44. . Since the coupling 36 has a 
iateral lug 52 projecting over the neighbor 
ing coupling 36 (Fig. 4) and a lug 53 of 
coupling 36 projects under coupling 36, the 
couplings 36 and 36° are displaced, although 
their rack bars 6 remain in starting position. 
Now the bell crank lever 25 is released by 
the locking beam 28 and immediately the 
swinging rod 44 is moved to the right by 
cam 35. 
coupled with rod 44, namely, the slides 
i88-18', are carried to the right, whereby 
the corresponding differential pinions 5 roll 
along rack bars 6 and and move their type 
wheels 1 one unit further. Whereupon the 
locking beam 28 is again thrown into the re 
cesses 26 or 27, depending upon the positions 
of the bell crank levers 25, in this case in the 
recesses 26h and 273-, which results in an 
exact ailinement of the type wheels 1. Now 
the type wheels stand in the positions corre 
sponding to the amount set; the two highest 
places having no amounts present the star 
signs to the printing line. 
After the printing is accomplished, the bell 

crank levers 25 are released by the locking 
beam 28 and thereupon the rod 44 swings back 
to the left. At the end of the operation the 
locking beam 28 is again thrown into the bell 
crank levers 25, now in the recesses 26 in all 
orders, so that until the next operation of 
the machine all the type wheels 1-1 present 
to the printing line either a star or number 
which is one unit less than the corresponding 
digit of the amount set in the preceding 
operation. 

he engagement of the selected couplings 
36 with the rod 44 remains as before; it 
changes, however, upon setting a new 
amount, in dependence upon the adjustment 
of the rack bars 6, in such a manner that the 
couplings 36 whose rack bars 6 are moved 
back to the initial position, that is, in those 
places which contain a zero in the newly set 
amount, are released by the inclined surfaces 
51 and go back into their initial positions 
under the action of springs 37, unless they 

(O 

are held down in working position by the 
over-lapping or under-lapping lugs 52, 53 of 
a higher place. All slides 18 included in the 
new amount are coupled with the rod 44, so 
that the supplemental rotation of the corre 
sponding type wheels 1 for one unit takes 
place in the manner described. 
The locking beam 28 is thrown against the 

bell crank levers 25 twice during each opera. 

At this time the slides i8 which are 

tion, the first tine, after the coupled slides 18 
have been moved to the left by swinging rod 
44, this for the purpose of alining the type 
wheels, the second time, after the completion 
of the printing and the return of the slides 
18 to their left-end-positions. After it is 
thrown in the second time, the locking beam 
28 remains in while the machine is idle and 
during the setting of the new amount by set 
ting members 13, in order to ensure an exact 
adjustment of the couplings 36 with respect 
to rods 44 and 41 during the new amount 
setting. In order to give the couplings 36 
an easy action, the slots 42, 39 are slightly 
wider than the diameter of rods 41, 44 and 
the alinement of couplings 36 is such that the 
slots can move over the rods with play on 
both sides. 

Fig. 13 shows a control strip printed by the 
arrangement described. The zeros of the 
three places at the extreme right are printed, 
even when no amount whatever has been set. 
The control strip then shows stars in the six 
places to the left and zeros in the three places to the right. It can easily happen in this 
case, that a zero is read as a 6 or a 9, so that 
it is overlooked that this item was for a zero 
value. In order to exclude this possibility, 
the arrangements according to Figs. 9 to 12 
have the three places to the right so con 
structed that they print a clear sign, when 
ever none of the type carriers of these three 
places, or those to the left have been adjusted 
to an amount. On the other hand they prin. 
Zeros when any one of the three type carriers 
to the right has been adjusted to an amount, 
even though no amount has been set in any 
of the places to the left. The type of record 
made by this arrangement is shown in Fig. 
14. In this way the clear sign, in this case 
a star, appears in all places, upon printing 
a complete Zero item and the zero items stand 
out clearly on the record of the control 
strip or printed check. 

Instead of the arrangement according to 
Figs. 1 to 8, in which the pinions of the three 
places to the right, 5'-5", are mounted on a 
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stationary pin, in the arrangement accord 
ing to Figs. 9 to 12, the pinions 5-5 are 
journalled upon a pin 16 extending across . 
two side plates 17 F. 10) of a frame 18-, 
similar in side view to the slides 18-18. 
Upon the pin 19 (Fig. 9) of this frame is 
pivoted a coupling 36, which cooperates 
with an inclined surface 51 of the rack bar 
6 of the second place from the right in the 
same way as in the fourth to eighth places 
from the right. The coupling 36- has also 
two lateral projections 49 and 49, which co 
operate with the inclined surfaces 51 of the 25 

rack bars 6' 6 of the first and third places . 
from the right. Also a bent-out lug 53 (Fig. 
11) of coupling 36 engages under coupling 
36 of the fourth place. s 
The type wheels 1 of the first to eighth CO 
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4. 

places from the right have the same type ar 
rangement, as can be seen from Fig.12. They 
all have besides the Zero a star for the clear 
sign, like the type wheels 1-1 of the ar 
rangement according to Figs. 1 to 8. These 
stars of the type wheels are presented to the 
printing line in the initial position of the de 

Therefore if no amount is set on the 
type wheels, the clear sign, in the form of a 

0. 
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star, appears in all places, see Fig. 14, lines 
2 and 3. If an amount is set on one of the 
type wheels 1-1, all places to the left print 
a star, all places to the right print a Zero. 
For example, if the type wheel 1 is moved 
five units, the type 4 is first presented to the 
printing line. However, by the movement of 
rack bar 6, the coupling 36' is depressed, and 
with it, by means of the lugs 53, 52, the cou 
plings 369 and 36, and all come into engage 
ment with the rod 44. At the same time, by 
means of the lug 53 of coupling 36 engag 
ing under coupling 36, the former coupling 
is also brought into engagement with the rod 
44, so that the frame 8 bearing the three 
pinions 5-5 is also coupled to the rod 44. 
When this rod receives its driving motion to 
the right, the type wheels 1-1 are displaced 
one unit by the couplings 36 which have been 
thrownin, so that the type wheel 1 prints a 5, 
the type wheels 1-1 zeros and the type 
wheels 18-1, which did not take part in the 
supplemental motion, print stars (**5000.00). 
On the other hand if an amount is adjusted 
only on one of the three type wheels to the 
right, 1-1, then, regardless of which of 
these three places receives this adjustment, 
the coupling 36 is connected with rod 44, 
through the action of the corresponding in 
clined surface 51 upon one of the projections 
49-49. The record then shows stars in the 
places 1-1 and in the three places to the 
right zeros or the number set. For instance, 
if the number 5 was set in the second or third 
place from the right, the record shown in the 
first or sixth lines of Fig.14 is made. If the 
complete zero item frequently occurs, for ex 
ample, in drawing the individual totals from a plurality of used and unused counting 
mechanisms at the close of business, and if it. is necessary to make these items stand out 
more clearly from the record than they do in 
Fig. 14, the type carriers of the three places 
to the right are formed in the manner shown 
in Fig. 16. In this case the stars are replaced 
by the letters c, le and ar, so that the word 
“clear' appears upon the control strip in 
printing complete zero items, see Fig. 15. 
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Having described my invention, I claim: 
.1. In a printing mechanism for calculating 

machines, a type carrier having a clear posi 
tion and positions corresponding to the num 
bers 0 to 9, means for differentially moving 

i said type carrier in accordance with amounts 
set, and means for adjusting said type car 
rier into zero or clear position, comprising a 

1,790,790 
shifting device, and a differential drive con 
nected to said type carrier, said setting means 
and said shifting device. 

2. A printing mechanism as recited in 
claim 1, in which said differential drive com 
prises a pinion interposed between said set 

70 

ting means, and said type carrier, a pin on 
which said pinion is journalled, and a mov 
able support for said pin, and driving means 
for moving said support to impart a motion 
of one unit to said type carrier, in an addi 

75 
tive or subtractive sense, the movement of 
said support by said driving means being un 
der the control of said shifting device. 

3. In a printing mechanism for calculat 
ing machines, a type carrier having a clear 
position and positions corresponding to the 
numbers 0 to 9, means for setting said type 
carrier in accordance with amounts set com 
prising a rack bar, a pinion geared thereto, 
and connections between said pinion and said 
type carrier, a pin upon which said pinion is 
journalled, a slide, movable parallel to said 
rack, upon which said pin is supported, driv 
ing means, a coupling controlled by said rack 
for connecting said slide to said driving 
means, said driving means being adapted, 
when coupled, to move said slide to impart 
a motion of one unit to said type carrier. 

4. In a printing mechanism as recited in 
claim 3, a stationary member adapted to be. 
engaged by said coupling in its uncoupled 
position to lock said slide in one position, 
said coupling being adapted to positively 
connect said slide to said driving means in 
its coupled position. . 

5. A printing mechanism as recited in 
claim 3 in which said driying means com 
prises a swinging rod, a stationary member, said coupling having recesses adapted to en 
gage said Swinging rod and said stationary 
member respectively and alternatively, said 

ing rod and stationary member with which 
they cooperate, and means for positively 
holding said coupling member in such posi 
tion that said swinging rod and stationary 
member enter their respective recesses with 
play on each side. 

6. In a printing mechanism for calculat 
ing machines, type carriers having positions 
in sequence corresponding to clear and the 
numbers 0 to 9, means for differentially mov 
ing said type carriers according to amounts 
set, means for causing the type of said type 
carriers to print at the propertime in the op 
eration of the machine, each type carrier be 
ing, between successive operations of the ma 
chine, in a position one unit lower than its corresponding digit in the number to which 
the machine was adjusted by the preceding 
operation thereof, means, operable subse 
quently to the setting of a new amount and 
before the printing takes place, for advanc 
ing by one unit all type carriers included 
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recesses being slightly wider than the swing 
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in the new number to which the machine has 
been adjusted, and means for retracting said 
lastmentioned type carriers by one unit after 
the printing takes place. 

7. A printing mechanism as recited in 
claim 6 in which the means for advancing the 
type carriers by one unit comprises shifting 
members, said shifting members being inter 
connected in such a manner that each con 
E. shifting members of lower order than 
itself. 

8. A printing mechanism as recited in 
claim 6 in which the means for advancing 
the type carriers by one unit comprises shift. 
ing members, alternate shifting members be 
ing provided with a lug overlapping the 
shifting member of the next lower order and 
a lug underlapping the shifting member of 
the next higher order, the intermediate shift 
ing members being without such lugs. 

9. A printing mechanism as recited in 
claim 6 in which the means for advancing the 
type carriers by one unit comprises a com 
mon shifting member for the three lower 
orders and individual shifting members for 
each higher order, said shifting members be-, 
ing interconnected in such a manner that 
each shifting member in said higher orders 
controls all shifting members of lower order 
than itself, including the three lower orders. 

10. A printing mechanism as recited in 
claim 6 in which the means for advancing by 
one unit the type carriers of the three lower. orders comprises three pinions in the three 

3 lower orders of said differential movin means, a common shiftable frame upon whic 
said pinions are mounted, and means con 
trolled by the setting of an amount in any 

unit to the type carriers of the three lowest 
orders when an amount is entered, compris 
ing a rack bar and pinion for each order, 
said pinions being geared to their respective 
type carriers, a shiftable frame upon which 
the pinions of the three lowest orders are 

70 

mounted, separate slides upon which the pin 
ions of the higher orders are individually 
mounted, driving means, means for individu ally coupling said frame and said slides to 
said driving means for imparting a supple 
mentary motion of one unit to the respective type carriers, means whereby the coupling for 
said frame is controlled b 
racks of the three lowest orders, means where 
by the couplings for said slides are controlled 
by the racks of their respective orders, and 
connections whereby each rack of said higher 
orders controls the couplings of all orders 
below it. 

13. A printing mechanism as recited in 
claim 12 in which the coupling for said frame 
comprises a bar adapted to be engaged by the 
rack of one of said three lowest orders, lat eral projections adapted to be engaged by 
the other two rack bars of said three lowest 
orders, and a liateral lug adapted to be en 
gaged by the coupling of the slide next above 
said three lowest orders. 

14. A printing device according to claim 
11 in which the type carriers of the three 
lowest orders are provided in their clear po 

75 

any one of said 

90. 

sitions with letters which together spell the 
word 'clear. ficati The foregoing specification signed at 
Cologne, Germany, this 30-day of August, 
1929. 

ERNST BRETILING. 

of the three lower orders for shifting said 
frame. 

11. In a printing mechanism for calculat 
ing machines, type carriers for a number of 
orders greater than 3, each having in se 
S. the positions clear and 0 to 9 inclusive, 
S8. 
when the machine contains no amount, means 
for differentially moving said ty 
according to amounts set, means for impart 
ing a supplementary motion of one unit to the 
type carriers of the three lowest orders when 
an amount is entered in any of said orders, 
and means operable upon entering an amount in any higher order for imparting a supple 

Cat 

fiers of said higher order and all orders 
mentary motion of one unit to the t 
below it. . 

12. In a printing mechanism for calculat 
ing machines, ty carriers for a number of 
orders greater than 3, quence the positions clear and 0 to 9 inclu sive, said type carriers being in the position 
clear when the machine contains no amount, 
means for differentially moving said t 
carriers according to amounts set, means for imparting a supplementary motion of one 

e carriers 

8, each having in se-. 

type carriers being in the position clear 
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