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12 Claims. 

This invention relates to integrating mecha 
nism and more particularly to integrating mech 
anism for calculating machines of the character 
disclosed in application Serial No. 182,766, filed 
April 11, 1927 corresponding to British Patent 
No. 307,407. 
In the calculating machine referred to in the 

above application, the partial products resulting 
from the multiplication of two numbers are seg 
regated into a series of receivers. These receivers 
are arranged in banks and in orders correspond 
ing to the Orders of the final product. The Set 
tings of the receivers are condensed into a series 
of heads on which the result appears and from 
which it can be taken by any suitable mechanism 
to designating or printing mechanism. The ex 
cess setting of a receiver bank is transferred to 
the bank of the next higher order by suitable 
mechanism. 
A receiver of the character disclosed in the ap 

plication referred to comprises an element having 
a series of steps, extending helically, and co-oper 
ating with each receiver is an index which is shift 
able along these steps. Since in a multiplying 
machine the number of steps on a single receiver 
may be as many as seventeen, it will be seen that, 
with a receiver of a given dimension, the steps 
may not only become fine, but the end step may 
become weakened due to the fact that there is not 
the desired amount of metallic backing, particu 
larly circumferentially of a cylindrical receiver. 
One of the objects of this invention, therefore, 

is to provide integrating mechanism of the char 
acter described, in which the index is so arranged 
and mounted and controlled with reference to the 
receiver as to permit a reduction of the receiver 
steps and a corresponding increase in spacing, 
as well as a greater backing. 
In a machine of the character described, in 

which the excess setting is transferred from a 
lower to a higher order, it is desirable to avoid a 
multiplicity of figures and at the same time per 
mit the result to be closely secured to the desired 
number of places. Thus, if the last digit is, for 
instance, 4, while the preceding digit is 8, it will 
be sufficiently accurate to have only the digit 8 
appear, while the following digit 4 may be disre 
garded; if, however, the last digit is 6, then it is - 
desirable that the preceding digit appear as one 
higher-namely, 9. In general, it is desirable if 
the last digit is below 5, to disregard it; while if 
the last digit is above 5, the next higher digit 
should be increased by One. 
Another object, therefore, is to provide a ma 

chine of the character described, in which means 

(C. 235-6) 
is provided for transferring the excess Setting 
from a lower to a higher order in such a manner 
that such transfer will take place when the desig 
nation or value of the lower order reaches the mid 
dle or 5 digit. 

Further objects will appear from the detail de 
scription, taken in connection with the accom 
panying drawings, in which 

Figure i is a perspective view, showing a pair. 
of co-operating receivers with their co-operating 
index; 

Figure 2 is a view, showing the receivers and 
index assembled; 

Figure 3 is a view of a receiver, illustrating 
another embodiment of this invention; 
Figure 4 is a perspective view, illustrating re 

ceivers and carrying mechanism; 
Figure 5 is a section through One of the re 

ceiver shafts; 
Figure 6 is a partial plan view, showing a Series 

of receiver shafts and result heads; 
Figure 6a is an extensional view of Figure 6. ' 
Figure 7 is an end view; and Figure 8 is a per 

spective view, illustrating mechanism for trans 
ferring the excess setting from a lower order to 
a higher order as employed in receiver banks of 
higher Orders; 

Figures 9 and 10 are views similar to Figures 
7 and 8 as applied to receiver banks of a lower 
Order; and 

Figure 1 is a table, showing the results ob 
tained. 

Referring to the accompanying drawings and 
more particularly, first, to Figures 4, 5 and 6 (in 
which the reference characters are as employed 
in the application referred to), 91 designates a 
shaft of which there is a series arranged in paral 
lel relation in Figure 6, the shafts being mounted 
on brackets 92 on the base 1. Mounted On the 
shaft is a series of receivers 93, each receiver hav 
ing steps 94 as also shown in Figures 1 and 2. 
These receivers are shown in telescoping relation, 
while slidable therealong are indices 95 slidable 
in guide slots 96 and co-operating with the receiv 
er steps 94. Each index is in the form of a lug 
95 formed on a sleeve 97 having a collar 98 ar 
ranged for coupling with Suitable mechanism, 
Whereby the index sleeve may be set to various 
positions along the receiver. The coupling is 
such that the index sleeve may freely rotate. 
The end receivers (at the left, Figures 1, 2, 4 and 
5) are suitably connected to the heads 08 on 
the left brackets 92, so as to be, in effect, held 
stationary. The end receivers at the other end 
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Se: 
first bank from the right (Figures 6, 2nd 60, he 
receiver is directly connected tuy a shaft 9. 
the case of the end receivers in the other 2,2S, 
these are shown at 930, provided with steps 940 
arranged to be engaged each by a shiftable lug or 
index it.8, while each receiver 930 also has a lug 
269 arranged to engage a, bracket 149. Each end 
receiver 930 is connected with its shaft 91 by 
neans of a collar 943. Each receiver, further 
Ynore, has a lug 934 at the end of its so 96 for 
co-operating with the back face of the end 935 
on the co-operating receive to determine the 
Set-back position. Each Shaft 9i 2S 2, ca.Y. 
head 112 provided With a can li3 arranged to 
engage teeth on a racic 14 to which is connected 
the stop i8 co-operating With the steps or the 
receiver 930; the purpose of this Yechanism is to 
transfer the Setting from a lower bank to a high 
er bank. The end of shaft 9i is connected to a 
product or result, head. ii.0 having a series of steps 
111 arranged for engagement by finge's 320 con 
nected with suitable designating or printing 
mechanism. Each Sinait has a, bevel gear 232 
meshing with a, bevel gear 23 on a shaft 230 
through a spring 233. 
The mechanism. So fair described (except as 

will appear) is fully shown and described in the 
application referred to. As the partial prod 
ucts are Segregated, the indices 95 are shifted in 
accordance with the settings. After the various 
indices are thus set and the shaft 230 irotated, 
thereby yieldingly rotating the shafts 91, the re 
ceiver Settings will be accumulated, eaca in its 
own bank. Furthermore, the excess setting 
from a bank of a lower order Will be transferred 
to the bank of the next higher order. Accord 
ingly, the final product or result will appear 2, 
the heads 10. 

Referring now to Figures 1, 2 and 3, the re 
ceiver 93 is provided with the slot 96 as hereto 
fore described. This slot has an offset 945 pro 
viding a single step, as shown in Figures 1 and 2, 
Or a Series of StepS, as shown in Figure 3; hence, 
the number of steps 94 on the co-operating re 
ceiver may be decreased accordingly. The end 
of the receiver 94.6 may, therefore, be made of the 
desired Stability; and, moreover, the steps may be 
proportioned between the receivers in any man 
ner as may be desired. It will, of course, be seen 
that as the index 95 travels along the slot, it will 
be held against rotative movement, and, therefore, 
the steps on the co-operating receiver only come 
into play. When the index 95 reaches the offset 
945, movement of the shaft at such time will 
cause this Offset to come into play and permit the 
indeX to move therein, so that the total relative 
movement of the telescoping receivers will be 
that due to the sum of their steps 94 and 945. 

Referring now to Figures 7 and 8, which show 
the transfer mechanism for the banks of higher 
Orders (for instance, from the third to the fourth 
banks, Figure 6), it will be seen that carrying 
takes place when the head 110 moves from 9 to 
0 position. This is the usual carrying that is 
required and is described in the application re 
ferred to. As, however, previously pointed out, it 
is desirable, particularly in the first bank, that 
the Setting be transferred from the first to the 
Second bank when the head of the first bank 
reaches the middle digit. In such a case, and 
as shown in Figure 6 (in detail), the first shaft 
91 is provided with a cam disc 112, with associated 
mechanism co-operating with a receiver 930 
(which need, however, only have one step), and 
this cam is so placed with reference to the head 

2,928,874: 
20 on the first shaft, 91 so hat, when this head 
seaches the 5 position, he setting Will be trans 
feared to the Second loans. The Sane air)ange 
Ternt Inay be applied to the second bank, so that, 
When the setting of the head 110 in the second 80 
bank reaches the 5 position, its setting will be 
tailsferred to the third bank. it will be under 
stood that, when the feature is applied to the first 
bank, the head iiO and the associated finger 120 
and the printing type element therefor may be 85 
orinitted; the same is true when the feature is 
applied to any other banlr. This is because the 
Sigures in such: a, bank or banks (need not appear 
Where, for instance, they are to the right of the 
decinal point. 

Figure ii shows an exas Inple of the operation. 
R2t US take, first, the two upper figures, where 
the decifinal point, is placed one digit from the 
right. A Yu Xiber such as 3476.4 Will appear as 
346, While a, number Such as 34' 6.6 will appear 
as 34''. On the othe' hand, if the decimai point, 
is placed two digits from the right, as shown in 
the Second set of figures (Figure ii) a number 
346.44 will appear as 3476; however, a number 
3476.46 Will appear as 3477. The latter is due 100 
to the fact that the setting from the first bank 
to the right being transferred to the second bank, 
it Will appear there as 5, and this in turn will be 
transferred to the third bank and appear there 
as '. 

it Will be understood, of course, that the pro 
cedure Inay be carried into any of the banks. 
While the invention is particularly applicable 

to the general type of machines specifically shown 
and described in the application referred to, it il0 
Will be understood that as to some of its fea 
tures, the invention is applicable in many cases 
to other forms and types of machines. It will, 
furthermore, be understood that certain features 
and Sub-combinations are of utility and may be ils 
employed without reference to other features and 
Sub-combinations; that is contemplated by and is 
Within the scope of the appended claims. It will, 
furthermore, be understood that various changes 
may be made in details, within the scope of the 120 
appended claims, without departing from the 
Spirit of this invention. it is, therefore, to be 
understood that this invention is not to be 
limited to the Specific details shown and/or 
described. 

Having thus described the invention, what is 
claimed is: 

1. In a machine of the character described, a 
receiver having a series of steps, a co-operating 
it, and a guide for said index and having a 130 
Step. 

2. In a machine of the character described, a 
receiver having a series of steps, a co-operating 
index, and a guide for said index and having a 
Series of steps formed to provide with said first 135 
Steps means for progressively locating said index. 

3. In a machine of the character described, a 
receiver having a series of steps, a co-operating 
index, and an element for guiding said index to 
positions opposite any of said steps and having a 140 
step in continuation of said receiver steps. 

4. In a machine of the character described, 
a cylindrical receiver having a series of steps 
extending helically, a co-operating index shift 
able along said receiver, and a guide for said 145 
index formed to permit the same to shift rota 
tively therein. w 

5. In a machine of the character described, a 
cylindrical receiver having a series of steps ex 
tending helically, a guide telescoped with said 
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receiver and having a slot provided with a stepped 
offset, and an index movable in said slot and co 
operating with the receiver steps. 

6. In a machine of the character described, a 
cylindrical receiver having a series of steps ex 
tending helically, a guide telescoped with said re 
ceiver and having a slot including a Series of steps, 
and an index movable in said slot and co-operat 
ing with said receiver and guide steps. 

7. In a machine of the character described, a 
plurality of stepped receivers arranged in series 
for relative movement, an index shiftable along 
One receiver and co-operating with the steps 
On another receiver, and means for mounting 
said index to shift laterally of the receiver along 
Which it shifts. 

8. In a machine of the character described, 
a plurality of cylindrical helically stepped and 
telescoping receivers, and an index shiftable 
along a stepped guide on One receiver and co 
operating with the steps on another receiver. 

9. In a machine of the character described, a 
receiver having a Series of Steps, a cooperating 
index longitudinally shiftable to positions op 
posite any of said steps, and an index guide along 
which said index moves to Such positions, said 

3. 
guide having a way adapted to permit said index 
to shift laterally therein. 

i0. In a machine of the character described, 
a receiver having a series of steps, a cooperating 
index longitudinally shiftable to positions op 
posite any of said steps, and an indeX guide along 
which said index moves to such positions, said 
guide having a way provided with StepS adapted 
to permit said index to shift laterally therein. 

11. In a machine of the character described, 
a receiver, a receiver-locating element, a shift 
able index cooperating with said receiver and 
said element to locate said receiver, and means 
on said receiver and said element for controlling 
the shift of said index relative to Said locating 
element. 

12. In a machine of the character described, 
a receiver, a receiver-locating element, a shift 
able index cooperating with Said receiver and 
said element to locate said receiver, and means 
for controlling the shift of Said index relative 
to said locating element divided between Said 
receiver and said element. 

ADOLF BAUMANN. 
CAR. P. HORLACHER. 
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