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SORNG DEWC, 

John W. Armbruster, East Rockaway, N. Y., as 
sianor, by meane assignments, to international 
Busines Machines Corporation, New York, 
N. Y., a corporation of New York 

. Original application February 5, 1930, Serial Ne 
425,986. Divided and this application July 11, 
1931, Serial No. 550,110 

13 Claims. (C. 209-10) 
This case is a division of application Serial 

No. 425,966, fled February 5, 1930, for Account 
ing and tabulating machines. 
This invention relates generally to sorting 

devices and more particularly to sorting mechan 
isn for handling accounting record cards. 
The invention provides novel control devices 

for sorting, whereby the data on the card, between 
certain predetermined limits set up in the ma 
chine before sorting, control the segregation of 
the record cards. The control mechanism also 
includes means for sorting according to the 
magnitude of the data on the card in the numer 
ical, alphabetical, or chronological scales. A 
control may be exercised simultaneously by dif 
ferent characteristics of the data on the record 
cards for controlling the sorting of the cards. 
The settable controls on a control plate may be 
positioned at one or two index points along the 
columns of data perforated on the record card 
for sorting control between predetermined limits. 
A means is provided to select the range of sort 
ing control desired, namely: sorting above the 
index set up On the control plate, sorting below 
the index set up, sorting at a particular position 
of the set up, or sorting between a plurality of 
index positions set up. 
A more complete control of the functioning of 

an accounting machine is also an object of this 
invention. The present machine provides con 
trol for many of the functions of the machine 
that is so devised that when the data presented 
by the record card do not satisfy predetermined 
requirements, that are decided upon and set up 
in the machine before its operation, the said 
controls will separate such data from the other 
data that do satisfy the requirements. Because 
of its complexity, this object will have to be 
explained in detail. 
In this specification it is assumed that the data 

scale starts at January and progresses along to 
December so that July would be higher than 
June in the scale. In the alphabetic scale, a 
may be taken as the first letter and all other 
letters in order up to 2 may be mentioned herein 
after as being higher in the alphabetic scale. 
An object is to so make the control that not 

Only can One denomination of a number, or 
period of a date, or letter of a name, be the de 
termining factor of control of sorting; but all 
the elements of a full name, number, or date, 
may be the determining factors. The highest 
order of the number, etc., set up will not be the 
only order capable of manifesting that the data 
presented by the card are of a lower or higher 

bined may control at the same time. 

position in the scale used, but every order of 
the set up has this power. If for instance, 76.82 
be set up for a control and 76.92 be presented 
by the card then the dinnes order control Will 
have the ability of manifesting that the num 
ber tendered is larger than the set up amount; 
if 77.62 be presented, then the dollars order 
control will have this power of discrimination. 
The same is true of the controls in the date and 
alphabetic scales. When a control by a number 
is desired, a plurality of denominations in the 
control device are so coupled that control will 
not be exercised by dimes, dollars or cents alone, 
although that is possible, but a full number con 
sisting of the units, tens, hundreds, etc., de 
nominations may be set up on the controls and 
then said control will be affected by the full 
number of units, tens, etc., denominations pre 
sented by the punched card. In a like manner, 
when a date is considered, not alone can a cer 
tain year, month or day be made the controlling 
factor, but the full date of all three periods com 

A control 
of a date consisting of a certain year, month and 
day may be set up and will simultaneously act 
as a unit in controlling according to the place 
in the date scale of a date on the punched card 
of a certain year, month, and day, which also 
acts as a unit. During operation under name 
control in the present machine, the first letter 
or any letter of a name is not alone the sole 
determining factor of control, although it may 
be so used. In a novel fashion all the letters 
or a few of the letters of a name may at the same 
time be controlling factors in selective control, 
according to the place the name of a man, city, 
state, etc., presented on a punched card, occupies 
in the alphabetic scale. 

For example, the letters Omtin may be de 
cided upon as the control wished exercised over 
certain names about to be presented in the ma 
chine by punched cards. As the cards run 
through the machine and the control mechanism 
functions, not only will names Such as Prota or 
Winte, that are higher in the alphabetic scale 
than the first letter, influence the controls to 
make manifest that these names are higher in 
the alphabetic scale, but names such as Ontip 
or Omwal will have the same influence, even 
though the change in the alphabetic magnitude 
occurs in the center or at the end of a name. 
To exercise the control, the devices are ar 

ranged so that the setting of manipulative ele 
ments to a certain place in the numerical, date, 
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2 
ment to indicate whether control is desired above, 
below, or exactly at that certain place in the scale 
used, upon operation of the machine control 
devices, will vary the sorting of the data within 
the control of the two elements, from that data 
outside of the range of the control predeter 
mined by the two elements. 
The above mentioned manipulative elements 

are so situated and constructed that when they 
are set in a particular position above the related 
type bar or actuator, the movement of the ac 
tuator to an extent corresponding to the par 
ticular position held by the manipulative element 
presents a notch in the actuator and allows a con 
trolling movement of the manipulative element to 
take place. On each side of the notch, the ac 
tuator is cut to present, a different level to the 
said element, thus affording an indication 
whether the actuator has moved more or less 
than the data Set up. 
The requirements which the operator of the 

machine may desire are made ready to exercise 
control by first setting up a certain amount, 
number, agent designation, age, policy number, 
date, operator number, occupation classification, 
name or address, by the manipulative knobs pro 
vided for the purpose; then next he can require, 
by moving a lever, that the above data will con 
trol in one of five different ways. The first posi 
tion "print' of the lever denotes that the machine 
is to function in its usual fashion, which means 
it will print and add all data presented by the 
punched cards, and not separate the cards by 
sorting. Another position of the lever is the 
"above index' position. With the lever in this 
position, the machine will print, add and Sort 
the data which include a name, number or date 
which is higher in the numerical, dating or 
alphabetic scales than that data set up by the 
manipulative knobs. Thus, if $15.00 is set up 
by the knobs and a punched card presents data 
including the amount $15.00 or under, that data, 
will not be printed or added nor will the record 
cards be sorted from usual stack. However, if 
the data included an amount Si5.0 or over, the 
data would be printed and accumulated and the 
record cards would be separated from the others. 
In a like manner, if Dec. 29, '21 is set up by the 
knobs, and data are presented dated Dec. 29, 21 
or before, that data will not be sorted separately, 
but if the data are dated Dec. 30, 21 or later, 
Sorting will take place in the usual manner; so 
also if En is Set up by the name knobs and data 
are presented including a name Such as Elright 
Or Emsill or a name lower in the alphabetic scale, 
that data will not be sorted, however, if the data 
includes a name such as Eodise or Epstein or a 
name higher in the alphabetic scale, then sorting 
will occur. Any other data such as policy 
number, kind of occupation, address, etc., may be 
used to control in a Similar fashion. 
By progressive set ups of the name knobs, an 

alphabetical listing and sorting of a group of 
cards is possible. The third position of the lever 
is the “exact' position. With the lever in this 
position the machine will print, add, and selec 
tively sort Only the data which include a name, 
number, or date which is exactly the same as 
that requirement which is set up on the manipu 
lative knobs by the operator of the machine. An 
other position of the lever is the “below index' 
position. Under this control the machine will 
print, add and Sort only the data including a 
name, number, or date which is Smaller or lower 
in its scale than that set up on the adjustably 

1989,840 
set knobs. With this control, the action of the 
lever in the 'above index' position is reversed. 
Taking the same examples of the setting of the 
manipulative knobs given above, then given data 
presenting $14.99 or under, a date of Dec. 28, '21 
or earlier, a name of Emsill or lower in the 
alphabetic scale, such data will be printed and 
added, with the cards separately Sorted, and any 
data higher in the respective scales will be re 
jected. The fifth position of the lever is the 
"no print' position. In this position a control is 
effected so that printing will not occur and all the 
cards will be grouped separately no matter what 
the data on the card or the data set up of the 
adjustable knobs. 
The above general discussion gives an Outline 

of the control exercised by the manipulative Con 
trol lever and adjustable knobs during the nor 
mal operation of the machine. 
Another method of control has been devised 

and is thought admirably fitted for use in the 
present machine. It departs only slightly from 
the construction of the controls mentioned above, 
but effects an altogether different mode of con 
trol. The controls described in general above, 
control when data are below, above or exactly at 
a certain point in alphabetic, dating or numerical 
scales. This other control would be exercised 
between two points in a scale. 
One example is control between two dates Such 

as between December and April, representing a 
quarter year in which it is often convenient to 
have the data falling within that period tabulated 
and accumulated and assorted aside from all 
other data. Other examples involve amounts 
or numbers. At times it is well to isolate data 
having numbers say between 500 and 800, or hav 
ing amounts between 60.00 and 90.00, from other 
data outside this range of numbers. So also in 
alphabetic control it may be well at times to Sep 
arate data including names beginning with K, 
and M from all other data. 
It is an object that this control between two 

points should exercise all the same controls that 
have been explained above in connection with the 
sorting control that was exerted on data below, 
above and on a certain index. 
An important object is to secure a sorting or 

selecting device that will Separate out of a maSS 
of data, a certain group of data, not alone of 
one characteristic but of a group of character 
istics between variable limits set by the machine. 
Heretofore, in the knowledge of the applicant, 
selection depended upon a single characteristic 
of the data and only by later combining the re 
Sults of single selection was group Selection Se 
cured. 

It is a further object of this invention to pro 
vide a sorting device for the record cards that is 
incorporated right in the tabulating and accumu 
lating machine. Thus, the usual extra Sorting 
machine is dispensed with sorting of the 
punched cards is accomplished in the present 
machine simultaneously with printing and ac 
cumulating operation. Thus, the extra time usu 
ally required for sorting is saved by the present 
device. The sorting is done under the influence 
of the novel control described generally in these 
objects and more specifically further along in the 
Specification. 
While the above outline of objects presents the 

general purpose of the present invention many 
other worthy and novel purposes will be appar 
ent as this Specification continues. 
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The illustrate achise 

To aid in describing this invention, it is thought 
advisable to apply it to a specific case. A certain 
class of machine has been illustrated in the draw 
ings, a general outline of which machine will be 
given now so as to help the understanding of the 
detail description given hereinafter. Even though 
this machine serves admirably to illustrate the 
important features of the invention it is to be 
understood that the specific application of these 
features is not intended to restrict their use but 
that many variations and adaptations of the 
machine for use in other fields of business are 
contemplated. 
A class of business has been chosen that it is 

thought will best illustrate the practical use of 
the novel features of the invention. The machine 
illustrated is adapted for use by a large insurance 
company. It is thought that such a concern may 
have different districts each having a group of 
agents who solicit the disposal of the various pol 
icies of the company to the public. Each district 
would have a machine such as that disclosed and 
also have a punch card system cooperating with 
the machine. This punched card system would 
require a key punch machine and operator for 
transferring the incoming data from the poli 
cies, etc., onto the punched cards. These cards 
would then be fled in accordance with a certain 
system. It will be assumed here that they are 
fled according to the kind of policy, each group 
of cards say of the same color being of the same 
type of a policy. These policies may demand dif 
ferent terms of payment, some annually, some 
quarterly, some monthly. The present machine 
will print bills ready to send out or statements 
(calling for such payments. 
The data recorded on the punched card are 

intended to cover most statistical requirements. 
There is plenty of room left on the card, after 
the following data are on, for other records. It 
will include the following: ". 
A number given to the policy holder that will 

completely distinguish him from any other hav 
ing the same name, etc. This number will also 
be a convenient means of sorting a particular 
record card out of a group of other record cards. 
A region punched to represent an amount is also 
on the card. This amount is the premium of the 
policy and requires payment at intervals to keep 
the policy in force. If the amounts increase or 
decrease, a slight change in the layout, of this 
machine would provide different spaces, One for 
each amount, which could be progressively print 
ed as the policy matures. The age of the policy 
holder at the date of the taking out of the policy 
is recorded on the card mainly for statistical use. 
The agents are assigned numbers and these num 
bers are also recorded on the record card. The 
agent who is responsible for the taking of the 
policy is recorded by having a punching corre 
sponding to his number inserted in a section re 
served for it on the punched card. The occupa 
tion of the policy holder is given one of a number 
of code numbers and punching corresponding to 
this number is cut in an appropriate portion of 
the record card. This is also an item used mainly 
for statistics. The code number of the key punch 
operator who transfers the data to the record card 
will also be represented by a combination of holes 
in the card. This designation is provided merely 
for placing the responsibility for mistakes made 
in making the record cards. The date of the issue 
of the policy is also represented by a combination 

3. 
of holes on the card. This portion of the 
record is useful in governing the time of 
sending annual or periodical statements and for 
statistical purposes also. The kind of policy is 
also represented on the card and may be used in 
sorting, aside from the color differentiation. The 
full name and address of the policy holder are 
also presented by code punchings on the card. 
These punchings provide the means of addressing 
the statements, besides furnishing means whereby 
an alphabetic listing of records according to 
name may be made or a listing according to lo 
cation in a certain city or state is possible. 
The convenience of having all these data on 

cne card instead of on three or more cards is be 
lieved apparent. Thus, it is seen that a con 
plete record of all information concerning a pol 
icy is contained in a single record card. 
The group of punched cards upon which Opera 

tion is desired is placed into a feeding rack on 
the machine. From this rack they are fed down 
into cooperation with a jacquard device which 
utilizes all combinations of holes on the card to 
move type bars Or actuators to an extent neces 
sary to place a pair of type on the bar, corre 
sponding to said combination, opposite the plat 
ens. Printing may then be performed on two 
record sheets. 
There is a group of totalizers provided in the 

machine. The group comprises a separate total 
izer for each of the 15 agents; and a grand 
totalizer. During regular operations the correct 
agent's totalizer is automatically selected by a 
train of connections controlled by the movement 
of the agent type bar under control of the related 
combination of holes on the card. At the same 
time the grand totalizer is meshed simultaneously 
with any one of the agents' totalizers. These 
totalizers are operated by rack teeth cut in the 
amount type bars which are also under control of 
a section of the punched card. 
At the front of the machine is located a COn 

trol section. It consists of a control lever On One 
side and a control plate extending across the ma 
chine and having a plurality of notched slots in 
which knurled knobs may be shifted. The con 
trol lever is shiftable in a notched slot to One of 
five controlling positions. Each position deter 
mines in what way the control knobs are to ef 
fect control of the machine. 

Each control knob cooperates with a related 
type bar or actuator and has as many controlling 
positions as the type bar has printing positions 
and sorting selecticn control positions, for ex 
ample, the months control knob has 12 control- i. 
ling positions. These control knobs are arranged 
in groups, each group being a separate charac 
teristic of the data handled by the machine. For 
example, there are 5 amount control knobs, 3 date 
control knobs (year, month, day), 2 policy hold 
ers name control knobs, etc. It is contemplated 
that only one group of knobs be used for con 
trolling at a time, although there is no reason 
why two or more groups should not be used as sa 
simultaneous control. To aid in placing the con 
trol knobs in position the slots in the control 
plate are notched and on the side of each notch 
are indicia identifying the position. So that once 
a certain number, name, or date is decided upon 
as a desired control, all that is necessary is to lift 
the related group of control knobs out of their 
inoperative position at the front of the control 
plate and move them to, and place them in, the 
notches corresponding to the number, name, or 
date selected. The knobs will remain in this posi 
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tion until moved by the machine operator for 
other control. In this position they are adapted 
to change the functioning of the machine in 
many ways, the one way in which they are to 
control at one time being determined by the con 
trol lever already mentioned. This control lever 
in one position (print) disables the controlling 
action of the knobs so that the regular grouping 
of the records, printing, etc., will occur no mat 
ter what position the control knobs occupy. In 
the next position "above index' of the lever sup 
pressive control is exerted on data whose magni 
tude in their respective scale is below that magni 
tude to which the control knobs have been set. 
For example, if the amount control knobs are set 
to $3.69, and a card with an amount of $3.75 is 
tendered to the machine, this data will be accept 
able, and sorting, printing, etc., will occur in 
the normal manner. 

If the amount had been $3.65, however, the 
controls would have functioned to prevent the 
printing, sorting, etc., of the data. In the same 
manner any other group of controls, say in the 
name or date scales, would have exerted their 
control on any data presented that were lower in 
their scale. The "exact index' position of the 
lever is one of decided utility. When the lever is 
in this position and the control knobs of a group 
are placed to represent an amount, name, date, 
etc., only the data including that certain amount, 
name, or date will be printed, separately grouped 
etc. All other data will not be printed, Sorted, etc. 
For example, if Jan. 10, 1920 is set on the date 
control knobs, only data including that date will 
be sorted separately. In the next position "be 
low index' of the ever the conditions described 
above in relation to the 'above index' position are 
just reversed. For example, if Sn be set up on 
the name control knobs at this time, data includ 
ing a name such as Sloss will be sorted, printed, 
etc. but if a name such as Snover is presented, the 
data, associated therewith will not be printed, 
sorted, etc. The next position "no print' of the 
lever controls for preventing printing, sorting, 
etc., no matter what diata are presented by the 
punched cards or what position the control knobs 
assume. Another position, "between index' a 
control mechanism for which is shown in the 
drawings, could be added on the lever or the 
“above index' position could be used. It would 
control between two points set by two control 
knobs in a siot of any scale. For example, two 
knobs in the date scale could be set at Mar. and 
July, then operation of the machine would print, 
sort, etc., only those data of a date between Mar. 
and July; all other data would be rejected. 
These various controls above mentioned are 

very useful for statistical work in a large insur 
ance business. A few of the examples of how the 
machine may be employed in Such a business will 
now be given. The amount control knobs may be 
set to a certain amount and then with the control 
levers in “exact index' position only policies hav 
ing that certain premium will be listed, Sorted, 
etc. Out of all others. 
The record furnished by using this control and 

setting up different amounts until all cards are 
sorted would show which is the popular premium 
and Which is second in demand, etc. Or, with the 
lever in “above index' position and the amount 
control knobs set to a certain amount, only poli 
cies having premiums larger than that certain 
amount will be sorted separately. So also with 
“below index' control, only policies of Smaller 
premiums than the set up will be sorted. And 
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with a "between index' control only policies hav 
ing premiums ranging between the amounts set 
up will be sorted. 
With the age control knobs set to a certain age 

and the control lever in 'exact index' position, 
only those policies having, in the data on them, 
that certain age will be sorted. All others will be 
discarded. If this control is used in conjunction 
with the date control the statistics can always be 
kept up-to-date as regards the age of policy hold 
ers, the age on the record card being that of the 
policy holder when taking out the policy. The 
method to use would be, first, sort the cards ac 
cording to date, giving a batch of cards for each 
year, say 1916, 1917, 1918, etc. Then, if the pres 
ent date is 1920 and the 1917 batch of cards is be 
ing tabulated under an age control of 25, the real 
age of the people holding those 1917 policies is 28 
years, and this fact could be considered in com 
piling the statistics. With the "above index' or 
“below index' control being exercised, only poli 
cies in which their holders are above or below re 
spectively the age set up by knobs will be sorted. 
his control would be well employed in finding 

how many policies are Outstanding to people in a 
dangerous age, say above 85 years and below 9 
years. The "between index' control would effect 
a useful control also if the age control knobs are 
set to include a certain range of ages, say between 
5 and 9 years. All cards relating to policies allot 
ted to children of that age would be sorted and all 
other cards would not be separated. 

If the agents control knobs be set in a certain 
position and the machine operated under "exact 
index' control, only the cards relating to policies 
Secured by the certain agent will be sorted separ 
rately. If either the “above index', 'below index' 
or "between index' be used, only cards for poli 
cies secured by agents in the group respectively 
above, below, or between the set up will be sorted. 
This control will be especially useful if the agents 
are divided into groups for competitive purpoSeS, 
one group being pitted against another in Solicit 
ing busineSS. 
The number assigned to each policy holder and 

represented on the punched card Inay also be 
made useful in conjunction with the control 
mechanism. The data on the cards may be se 
lected according to such a number or group of 
numbers. 
in the Order of issuance. Then, in conjunction 
with the date Selection there can be found and 
tabulated the number of policies issued between 
certain dates; or in another case requiring the 
data of a certain group of policies between two 
policy numbers, after setting of the number con 
trol knobs, operation of the machine will Sort Out 
this information. 

If the cards upon which mistakes have been 
made in transferring the data from the policy to 
the card are separated out of the main bunch of 
cards, means is provided for fixing the responsi 
bility for such errors. A section on the card is al 
lotted to record the key punch operator's num 
ber. The control section is provided with an op 
erator control knob and means for Selecting the 
cards of one or a group of Operators for tabula 
tion. So that out of the bunch of cards, the ones 
made by a certain operator may be selected and 
recorded, or the cards made by a certain group 
of operators may be separately grouped and re 
corded. 
An occupation control knob is provided on the 

control plate, and the punched cards are adapted 
to receive a combination of punched holes repre 

One form of the policies is numbered 
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senting the policyholder's occupation. By means 
of these provisions the data. On some of the cards, 
because of having common occupational require 
ments, may be selected out of the other data pre 
sented to the machine. Also, a group of occupa 
tions representing a common class of labor may be 
the determining factor in the selection of data. 
The date control may exercise very useful func 

tioning in the machine. By this means the ex 
pired policies may be selected from the others. 
Periodical payments of the premiums may be in 
sured by the control of the dating data. Over the 
issuance of the bills. The annual paying policies 
could be selected according to the month of their 
issue. Say a policy was taken out on May 14, 
1916, then a bill should be issued May 1, 1917, May 
1, 1918, etc. That could be done in this machine 
by setting the date control knobs to control be 
tween May and June. Then, all policies whose 
date falls in that category will be selected and 
tabulated and have bills printed. In a like man 
ner, policies payable quarterly would be picked 
from a bunch four times a year. Say the quarter 
ly policy is dated June 10, 1917, then on the date 
of Sept. 1, 1917, Dec. 1, 1917, and Mar. 1, 1918, 
etc., the control knob will be placed at June po 
sition and the data. On all the June policies in 
cluding the one above will be printed on a bill 
and a record strip, the amounts will be accumu 
lated in a totalizer, grand totalizer, and the cards 
will be sorted. To sort out expired policies the 
control lever is set to 'below index' and the date 
(20 or 30 years prior to the present date, accord 
ing to kind of policy) is set up On the date con 
trol knobs. Then, Out of the cards run through 
the machine, those below the set date, in other 
words expired, will be tabulated, accumulated, 
and sorted from the rest. As shown, One control 
bank is provided for the year designation, giv 
ing control extending over 32 years. However, 
two balaks may be assigned to this designation if 
a longer range of years is desired. 
The "kind of policy' control may be utilized to 

sort the cards for placement in their proper office 
files. Two bands of controls are provided for this 
characteristic so that more than 900 different 
kinds of policies could be selectively controlled. 
The 'name' control is one that may have a 

multitude of uses. Only two banks of controls 
are shown devoted to this designation, as the first 
two letters of a name will generally place it, in a 
group of names that is not too large. Where a 
large number of names are handled and many 
names differ only in the third or fourth letter, 
then additional controls could be provided as 
shown by the "state' controls. In the present 
machine, by setting the control lever to "exact' 
position and the name control knobs to Ab, AC, 
Ad, etc., successively, and running a bunch of 
cards through between each set up, an alphabetic 
listing of the names, plus the data connected 
therewith On those cards may be had. In the 
Same manner a card containing a particular 
name may be picked Out of a bunch of cards. 
An address of a policy holder may determine 

selective control. The record card has provisions 
for street and street number printing, also space 
for city and state designation. The control sec 
tion has "city' and "state' control knobs so that 
selection may be determined by geographical lo 
cation of policy holders. With the "city' control 
knobs set in a formation of Boston and the con 
trol lever in "exact' position only the policies 
whose holders reside in Boston will be tabulated, 
sorted, etc. So also by means of the "state" 

S 
control knobs for a larger district, say, Penn, may 
be taken under Control for sorting. 
From the above examples as applied to the in 

surance business only a few adaptations of this 
flexibly controlled machine may be observed. 
The controls may also be used in combination 
where a plurality of characteristics of the data, 
any one of which is a desired controlling factor, 
are wished to exercise control at the same time. 
An example of this would exist when there are 
set in controlling positions the control knobs for 
a certain agent and a certain date. Then not 
Only would control be governed by the one char 
acteristic, the agent, but the date of the data 
presented would also exercise control. 
When the machine is being operated under the 

influence of the control section and an item is 
printed or accumulated because of said influence, 
the Card associated with the item will be sorted 
aside from the cards having data which did not 
satisfy the requirements of the control set up. 
This sorting occurs automatically and at the same 
time as printing and accumulating. The cards 
thus sorted may be separately tabulated in the 
machine for a record or may be fled away for 
future reference. 
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In government WOrk also there are many con 
ditions where use may be made of the novel fea 
tures herein disclosed. This may include pay 
roll, census and statistical work. The statistical 
work would involve examples somewhat like those 
given above in adapting this invention to an in 
Surance business. The census tabulations would 
be expedited in no small measure by the ability 
of this device to simultaneously pick out any one 
of a Selected group of characteristics for tabula 
tion. For example, recording of data concerning 
people between ages of 10 to 20 or 20 to 30, etc., 
or data relating to manufacturing establish 
ments having a capital between $50,000 to 
$60,000, etc., can be selected, printed and sorted 
simultaneously and does not necessitate separate 
Selection for each characteristic. Tabulation ac 
cording to each individual characteristic can be 
had, of course, when desired. 
The invention is illustrated by the drawings in 

which the following views illustrate the illustra 
tive machine described herein. These drawings 
accompany and form part of the specification. 

Fig. 1A is a side elevation view of the forward 
portion of the machine showing the operating 
connections for the controlling mechanism. 

Fig. 1B is a continuation of Fig. 1A and is a 
side elevation view of the rear portion of the ma 
chine showing the card feeding, sensing, and 
Sorting mechanism; also the motor and connec 
tions to the operating mechanism. 

Fig. 2 is a detail view of a perforated record 
Card. 

Fig. 3 shows the combinational hole system 
used in perforating the record cards. It also 
shows the number of steps of movement given the 
actuators of the machine and the corresponding 
alphabetic and date positions of the actuators for 
each combination of holes using five holes in 
combination. 

Fig. 4 shows the combination hole system used 
in perforating the record cards with four holes in 
combination. It also shows the number of steps 
of movement given the actuators of the machine 
for each combination of holes. 

Fig. 5 is a side elevation view of the mecha 
nism for converting the movement of four rods 
in the jacquard mechanism, sensed by four per 
foration positions in a record card in different 
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6 
combinations, into sixteen different extents of 
movement of a type bar and control actuator. 

Fig. 8 is a side elevation view of the mechanism 
for converting the movement of five sensing rods 
in different combinations into thirty-two differ 
ent extents of movement of a control bar. 

Fig. 7 is a side elevation view showing the ar 
rangement of three of the mechanisms shown in 
Fig. 5 so as to be able to operate all three from a 
single bank of twelve rods in the connection box 
On the jacquard mechanism. 

Fig. 8 is a side elevation view showing the 
arrangement of two of the mechanisms illus 
trated in Fig. 8 so as to be able to operate both 
mechanisms from a single bank of ten rods in 
the connection box of the jacquard mechanism. 

Fig. 9 is a side elevation of the control and 
printing mechanisms. 

Fig. 10 is a detail view of one bank of the 
control mechanism with a plurality of settable 
knobs for controlling operation of the machine. 

Figure 10A is a detail view of another form 
of the device shown in Fig. 10 in which the 
settable knobs are adjustable with relation to 
each other. 

Fig. 11 is a front sectional elevation view of 
the control type bars and the adjustable control 
knobs. 

Fig. 12 is a plan view of the adjustable sorting 
control plate and knobs showing the controlling 
positions of the knobs. 

For a description of any of the parts shown 
and indicated on the drawings and not described 
as necessary to the understanding of the pres 
ent invention, reference may be made to the 
copending application referred to at the be 
ginning of this specification. 

Casing and frameport 
In Figs. 1A and 1B there is shown one side of 

the main frame of the machine which serves to 
support most of the various mechanisms to be 
described. This frame is composed of right side 
frame 50 and a left side frame 51, each near its 
respective side of the machine. The space be 
tween the frames may be provided with inter 
mediate bracing frames if additional support for 
the cross shafts and bars is desired. Many of 
the croSS shafts use the two side frames for 
bearings while other shafts and bars are fixed 
in the frames and act as tie rods, he two 
vertical frames are secured to, and supported by, 
a base plate 52. This base plate extends beyond 
the frames and may be provided with legs so that 
it forms the platform of a table or it may be 
left plain without legs in which case the ma 
chine could be placed upon another table for 
Operation. , 
The machine is constructed So that the bulk 

of the operating parts are located between the 
two side frames 50 and 51, although at each side 
there is an overhang of certain portions of the 
mechanisms including a number of the main 
through shafts. It will be apparent as the de 
scription progresses that wherever possible the 
various distinct features of the machine have 
been constructed as individual units having their 
own supporting frames which are separably 
mounted and secured in place on an appropriate 
portion of the main Supporting structure. 
The frames 50 and 51 extend at the rear (Fig. 

1B) to support the card feeding, sensing, and 
sorting mechanism mounted on the rear of the 
machine. 
A casing 53 covers most of the machine, leav 
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ing an open space for the insert?on of the record 
cards. The case also has apertures through 
which the controlling keys are depressed and 
the levers are rocked, 

Main operating mechanism 
In the following description the operating con 

nections will be traced from their source of ener 
gization up to the point of application. The ap 
plication of the driving movements will be de 
scribed further on in connection with the mecha 
nism with which they are used. Mounted on 
the base 52 is an electric motor 55 (Fig. 18) the 
shaft 56 of which extends into a gear reduction 
unit 57. This gear reduction device may con 
sist of the usual worn on the motor shaft with 
a cooperating worn wheel. Connected to the 
worn wheel is one side of a clutch, the other 
portion of the clutch being attached to a drive 
shaft 58. The clutch is housed in a portion 59 
of the frame 57. Although not shown, it is 
assumed that all the usual adjuncts of the above 
mentioned operating devices will be furnished, 
such as a Switch for the motor, an operating bar 
for the clutch which may be held down for con 
tinuous operation of the machine or touched 
for single operation of the machine, and an inter 
lock preventing operation of the clutch during 
operation of a controlling key Or vice versa. 

Also attached to the drive shaft 58 is a gear 
60 and a chain sprocket 81. The gear 60 is 
in mesh with a gear 62 and actuates this gear 
through a single revolution during each opera 
tion of the machine. The gear 62 then transmits 
its notion to similar sized gears 63, 64, and 65, 
which contain Operating cams and projections 
for actuating the various devices shown in Fig. 
B. For the purpose of transmitting the motion 

of the operating shaft to the front of the ma 
chine a chain 66 is Wrapped around Sprocket 61 
from which it runs forward to a sprocket 67 loose 
ly mounted on a stud 68 in side frame 50. At 
tached to the Sprocket 67 is a gear 69 having a 
cam groove in it for operating the control mech 
anism. This gear 69 is in mesh with another 
gear 70 which is loosely pivoted on a stud 71, in 
the right side frame. Gear 70 has attached 
thereto a can 72 for Operating a preliminary 
control device; also attached are two mutilated 
gears, the gear 73 has a single group of teeth 
74 for Operating the printing mechanism, the 
other gear 75 has two groups of teeth 76 which 
actuate the paper feeding devices. 

Card handling desices 
The following Section of this specification deals 

with the means of holding, feeding, Sensing and 
Sorting the record cards employed in the ma 
chine. 
A box 77 (Fig. 1B) is secured to the rear ex 

tensions of the side frames 50 and 51. Fastened 
in the box is a shelf 78 upon which rests the 
record cards 79 and a follow up weight 80. The 
weight 80, by means such as a Spring or weighted 
pulley, keeps the record cards before its face 
frictionally held against a plate 81. Between 
the plate 81 and the shelf '78 is an open space 
through which only One card may paSS at a 
time. When fed through this space, the card 
falls into the sensing mechanism between plate 
81 and a pin frame 82 where the card is Supported 
upon a latch 83. 
A train of operating parts is provided which 

are driven by the main operating mechanism. 
They are utilized for the purpose of feeding a 
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Card from the holding devices into the sensing, 
mechanism. 
Mounted on the side of the gear 63 is a pin 84 

which, upon every revolution of the gear 63, acts 
upon the cam face of a lever 85 to rock the lever 
in a clockwise direction. The lever 85 is fastened 
to a shaft 86 which has a bearing in the side 
frame 50 and extends through to the inside of the 
machine. On the inside of the machine an arm 
87 is fastened to shaft 86. At the end of the arm 
is pivoted a link 88 which serves as a connection 
to a long lever 89 which is pivoted on a shaft 90. 
A spring 91 stretched between lever 89 and a stud 
on the side frame serves to hold the parts in nor 
mal position. Operatively connected to the end 
of lever 89 by a pin and slot connection is a sliding 
pawl 92 which has a short finger overlying the 
record card that is next to the plate 81. The 
pawl 92 is suitably held on the plate 81 so that it 
may slide vertically down the plate and carry 
before it a record card. . From the above descrip 
tion it will be apparent that every time the ma 
chine is operated the lever 89 will be oscillated, 
sliding the pawl 92 down the plate 81 and feeding 
a card into the sensing mechanism. After the 
pin 84 passes the high point on the can face of 
lever 85, the spring 91 restores the parts, lifting 
the pawl 92 so that its finger overlies the next 
record card in the pack On the shelf 78. , 
A sensing mechanism is provided for the pur 

pose of operating a jacquard device in accordance 
with the holes punched in code on the record card. 
By means of this mechanism the holes in the card 
allow certain of the rods in the jacquard device to be Operated. 
A pin frame 93 extends across the machine be 

tween the frames 50 and 51. In the pinframe are 
flexibly mounted a plurality of rows of sensing 
pins 94. Each of the pins is provided with a 
spring (not shown) which holds the pin extended 
Out of the frame 93. Rollers 95 are mounted on 
the sides of the pin frame for supporting it in slots 
96 on the insides of side frames 50 and 51. The 
slot is longer than the distance between the rollers 
on the frame, thus allowing the frame to recipro 
cate back and forth horizontally. To operate the 
connections for reciprocating the pin frame, a 
cam groove 97 is cut in the side of gear 63. A 
bell crank 98 is pivoted on a stud 99 and has on 
the end of one arm a roller which protrudes into 
the cam groove 97. Upon a rotation of the gear 
63 the bell crank 98 will be oscillated first in a 
counterclockwise direction and then in a clock 
wise direction back to normal position. Thismo 
tion of the bell crank is transmitted to the pin 
frame by a link 100 extending between the ver 
tical arm of the bell crank and an arm of a lever 
101 pivoted on a stud 102 in the right side frame. 
The other arm of the lever 101 is slotted to re 
ceive a roller 103 on the pin frame 93. By means 
of the above connections, it is plain that during 
the early part of the movement of gear 63, pin 
frame 93 will move towards the record card held 
between plates 81 and 82, and during the final 
portion of the rotation of gear 63, the pin frame 
will withdraw the pins from the card. When 
the pin frame moves towards the card the sensing 
pins will sense the card and wherever there is a 
hole in the card the pin will reach through and 
move the related connection rod a, b, c, etc., in 
the jacquard frame. If an unpunched portion 
of the card is presented before a sensing pin it 
will be obstructed and the spring in the frame 93 
will be compressed and the related connection rod 
a, b, or c will not be moved. After the card has 
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been sensed and the pins 94 are withdrawn from 
the card, the latch 83 is withdrawn allowing the 
Card to fall into the sorting bins. The operating 
Connections to the latch 83 will now be described. 

Protruding from the side of the gear 63 is a pin 
104 which, during the final part of the revolution 
of gear 63, strikes a can face 105 On a bell crank 
106 pivoted on a stud in the side frame. At 
tached to a depending arm of bell crank 106 is a 
connecting link 107 which reaches rearward and 
is connected to an arm 108 secured to a shaft 109 
journaled in the side frames. To this same shaft 
109 is connected the latch 83. A spring 110 holds 
the parts in normal position and restores them 
to the said position. It is clear that by the above 
means, near the end of the operation of the ma 
chine the latch 83 will be oscillated allowing the 
card to fall into the sorter. 
The sorter is shown in the drawings with only 

two bins, but an unlimited number of bins may 
be used, for the mechanism disclosed does not 
have to be confined to the specific showing. The 
bins are numbered 111 and 112. The card will 
normally fall in bin 112, being guided in this 
course by a guide plate 113 and a separating plate 
114, both of which extend across the width of the 
sorter. However, under certain conditions in the 
machine the card may be sorted from the rest so 
as to fall in bin 111. The means for doing this 
comprises a shaft 115 which is in line with plate 
114 and extends across the sorter, being mounted 
in bearings in the side frames. Secured to this 
shaft is the moving separator plate 116 which ex 
tends across the sorter and pivots with shaft 115. 
This upper plate 116 normally lies as shown in 
full line on Fig. 1B. It then appears as a con 
tinuation of plate 114 leaving no space between 
it and the plate 81 of the frame. However, if 
shaft 115 is rocked clockwise a small extent, plate 
116 will assume the dotted line position of Fig. 1B, 
with its upper end contacting plate 113, thus di 
recting the cards into bin 11. The means for 
rocking the shaft 115 will be described further 
On in this specification. 
The above section of the specification deals with 

the card handling devices of the machine so now 
at this point in the specification the card itself as 
it is punched for use in the machine may very 
well be described. - 

Fig. 2 shows a sample record card 9 of regular 
commercial size which is punched in the code re 
quired by the jacquard mechanism in the present 
invention. The specific punching shown is that 
which is necessary to control the machine so that 
the data printed on the card will register. It will 
be noted that the groups of holes. On the left hand 
side of the card are four holes in height and that 
three groups of holes may be placed one above the 
other, each group using four of the twelve holes 
in the vertical rows. The four holes in a vertical 
row are adapted, by means which will later be de 
scribed, for controlling the positioning of an actu 
ator in one of 16 positions. The groups of holes 
On the right hand side of the card are flve holes 
in height and two groups may be placed one above 
the other with a horizontal space between. The 
vertical space on the card between the groups of 
four and the groups of five holes is provided to 
allow room in the jacquard device for division 
plates which support the ends of the shafts in the 
two sections of the jacquard. 
In Fig. 2 the space allotted to a related group 

of holes is encircled with a fine line. These groups 
will now be named and numbered. The amount 
group 117, the age group 118, the agent group 119, 
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and the number group 120, are shown on the left 
hand side of the card. The operator group 121, 
the date group 122, the first name group 123, the 
last name group 124, and the state group 125 are 
on the upper right hand side of the card, while the 
occupation group 126, policy number group 127, 
street number group 128, street name group 129, 
and city group 130 are on the lower right hand 
Side. 

If desired the data may be printed on the card 
at the time it is punched. This would obviate the 
necessity of decoding the combinations on the 
card when it is required to read the card as is 
sometimes done in certain classes of work. 

Fig. 4 shows all the different combinations of 
four holes which may be punched in the card, 
with the corresponding actuator position lettered 
above each combination. There are sixteen actu 
ator positions which provide room for a zero type 
and one to fifteen type on the printing portion of 
the actuator. The totalizer operating portion of 
the actuator will be able to rotate the totalizer 
wheel through fifteen steps of movement. Of 
course, this much movement is not always needed. 
In the English money system using pence, eleven 
steps of movement are needed, while the Ameri 
can money Systern or the decinal System, requires 
only nine steps of totalizer wheel actuation. So 
it is apparent that the number of steps of actuator 
movement are more than enough as far as total 
izer actuation is concerned. The connection rod 
designating letters D, ac, y, and 2 have been placed 
in line with the holes with which the related rod 
would cooperate on a card. 

Fig. 3 shows all the different combinations of 
five holes which may be put on the card, with the 
corresponding actuator position lettered above 
each combination. These actuators as shown in 
the present machine are used to position a type 
and control Section and not to actuate a totalizer, 
although they could do So if desired. There 
are thirty-two actuator positions which provide 
room for a blank type and one to thirty-one type 
On the printing portion of the actuator. This 
printing capacity just meets the requirements of 
printing the day of the month in date printing. 
Of course, the printing capacity is more than that 
required for printing the 26 letters of the alpha 
bet and the 12 months of the year. These vari 
ous date, number, and alphabet type are shown on 
Fig. 3 in vertical alinement with the combination 
of holes necessary to secure their selection for 
printing. 
The letters a, b, c, d, and e have been placed in 

horizontal alinement with the holes with which 
the related connection rods would cooperate, were 
the holes present on a record card. 

Jacquard or decoding mechanism 
As may be inferred from the description of the 

record card, there are disclosed herein two forms 
of the jacquard device. One is under the control 
of combinations of four holes and the other form 
under the control of five holes. In both forms the 
same principle obtains and this principle may be 
expanded to employ the use of more than five 
holes in combination. In the illustrative showing 
the two forms of jacquard devices are used and 
they are provided with a common connection box 
for housing the connection rods a, b, and up, ar, 
etc., previously inentioned. 
This connection box (Figs. 5, 6, 7, and 8) com 

prises Spacing plates 131, 132, 133, 134, and 135 in 
which are the holes for guiding the connection 
rods. These plates are held in place by two side 
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plates 136, only one of which is shown in Fig. 5, 
and a center plate 137 (Fig. 6). The whole con 
nection box is removable as a unit. It is contem 
plated that the side plates have fixed lugs or studs 
for sliding in locating slots in the main side 
frames. The box would slide out of the back of 
the machine after the removal of the Sorter and 
the sensing devices. 

In Fig. 5 is shown the form of mechanism con 
trolled by four punched holes in combination on 
a record. The view is a section showing One bank 
of the connection rods with the mechanism co 
Operating with the four top rods which cooperate 
with the holes in the amount group 117 (Fig. 2) 
on the record card 79. Each of the rods 10, ac, y, 
and 2 has a Spring 138 for restoring it to normal 
position and a stop 139 for holding it there. 
When a Sensing pin 94 (Fig. B) is inserted 

through a hole in the record card it will slide 
the related connection rod to the left (Fig. 5), 
The left end of the connection rod then pushes 
upon a stop pawl which normally holds a rack 
from movement. There are two layers of such 
Stop pawls cooperating with each bank of four 
rods. The parts throughout the device for the 
one bank are confined in the plane of these two 
pawls. A thin spacer 140 is provided between 
adjacent pawls and racks to space and guide them 
in their movement. 
When the rod u (Fig. 5) is operated, it will 

rock the pawl 141 pivoted on the shaft 142 which 
extends between the main side frames. This pawl 
141 normally abuts the end of a rack 143 slidably 
mounted on a rectangular bar 144 that extends 
between the side frames. A pair of combs 145 
fixed to the bar, guide the rack and hold it in 
vertical position. The end of the slot in rack 143 
is exactly One tooth space, of the teeth on the 
rack, away from the side of the comb 145 So that 
at the proper time, if the pawl 142 is rocked out 
of the path, the rack 43 will be able to move one 
tooth space to the left. 

In a similar fashion, operation of rod y will 
rock a pawl 146 also pivoted on shaft 142 and 
separated from pawl 41 by spacer 140. This pawl 
146 cooperates with rack 147 alongside of and 
Soniewhat similar to rack 143, the only difference 
being that the end of the slot in rack 147 is two 
tooth spaces away from the side of comb 145. 
The operation of rod ac or rod a produces a some 

what different effect. A pawl 148 pivoted on a 
shaft 149 has pivotally mounted on one end, a 
bell crank 150 one arm of which abuts the end of 
rod while the other arm is in front of rod 2. 
Thus, it is apparent that if either rod a or rod 2 
is operated alone the bell crank 150 will rock 
about the end of the other rod as a fulcrum and 
in turn rock pawl 148 half the distance that it 
would be rocked were both rods ac and 2 operated 
simultaneously. Thus it is clear that pawl 148 
can be rocked to two extents, a Smail angle of 
movement by operation of one rod and a larger 
angle of movement when both rods are moved 
together. 
The horizontal arm of pawl 148 reaches to the 

right of shaft 149 and cooperates with a rack 151 
slidably mounted on a rectangular bar 152. Both 
bar 152 and shaft 149 are mounted in the main 
side frames. The rack 15i is nearly all hidden by 
a somewhat similar rack 153 which appears on 
top of it in Fig. 5. The end of the slot in rack 
151 is eight tooth spaces from the comb on bar 
152 so that if released for movement it can slide 
that far. But, if pawl 148 is only rocked the 
small amount it will, upon movement of the rack, 
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engage an extension 154 on rack 151 and only. 
allow the rack to move four steps instead of eight. 
The eight steps of movement of rack 151 are 
allowed when the pawl 148 is rocked the 
amount by joint operation of rods at and 2. 
Another pawl 155 is offset to the side of 

150 and is adapted to be operated by rod 2. 
pawl also pivots on shaft 149 and has a f 
extending arm normally abutting the end of a 
rack 153 which has a slot guiding it on bar 152 
and allowing it to move four tooth spaces. It 
will be noticed that operation of rod as alone 
will rock both pawls 148 and 155 releasing races 

orwardly 

normal position. 
Extending alongside the pawls 148 and 155 is 

a shaft 60 which is mounted in ball arms 161 
that are fixed to each side of shaft 149. A slight 
clockwise movement of shaft 149, will, through 
the above devices, swing the ends of pawls 148 
and 155 out of the path of racks 15l and 153. 
This operation occurs only during total taking. 
By a similar arrangement, shaft 162 and ball 
arms 163 pivot on shaft 142 and are connected to 
bail arm 161 by a link 164. Thus, pawls 141 and 
146 are rocked to release racks 143 and 147 simul 
taneous with the release of racks 151 and 153. 

For the purpose of restoring and governing the 
time of movement of the four racks 143, 14, 151, 
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and 153, there is provided a restoring bail. This 
bail consists of two arms 165, fixed to shaft 166, 
having two shafts 167 and 168 etxending between 
them. A counterclockwise movement of shaft 166 
will move arms 165 to the left (Fig. 5) rocking 
shaft 167 away from racks 151 and 153, and shafts 
168 away from racks 143 and 147. Subsequent 
clockwise movement of shaft 166 will restore all 
the racks to their normal position. The shaft 166 
is mounted on bearings in the two main side 
frames and extends from the right frame for operation. 
The operating connections for the ball are 

shown on Fig. 1B. The shaft 166 extends from 
the side frame and has fixed to its end an arm 
160' to which are attached two links 161' and 
162'; the one link 161' serving to connect the 
various shafts 166 together, and the other form 
ing an operating connection to an oscillating bell 
crank 163'. The other shafts 166 have secured 
thereon arms 164 to which is pivotally connected 
link 161'. The crank 163' is operated by a box 
cam 165' on gear 64 by means of a roller 166' 
on one arm of the crank which extends into the 
groove of the said cam. 
From the above we may gather that there are 

four racks under control of a bank of four rods 
and that each of the racks has a different extent 
of movement, namely, one, two, four, and eight 
steps of movement. It will be noticed that each 
extent of movement is a factor or divisor of 16, 
the largest number of combinations or different 
extents of movement possible with four record 
characteristics in combination. This novel prin 
ciple will also be discussed in connection with the 
five hole combination in the record card. 
The devices about to be described are for the 

purpose of Summing up or adding together the 
simultaneous movement of any number of the 
four racks and imparting this movement to a 
single actuator. These devices are designed to 

transmit the movement of a single rack or nove 
ment of any combination of the four racks to 

or the purpose a pecular form of differential 
gearing is Caployed. A pinion 169 (Pig. 5) mesh 
ins with opposite racks 143 and 153, is pivotally 
mounted by a stud 170 on a rack slide 171. A 
sin lar pinion 172 meshing with racks 147 and 
15 is similarly mounted on another rack slide 
1. These rack slides are held in place and slide 
on rectangular bars 174 and combs 175 between 
frames 50 and 51. It is apparent that the pinions 
may rotate, or move bodily without rotating, or 
have a combined translative and rotating move 
ment. If rack 143 is held immovable while rack 
153 moves four tooth spaces then pinion 169 will 
have a combined movement and will rotate two 
tooth spaces, meanwhile moving two tooth spaces 
to the left carrying slide 171 along. If rack 153 
does not move while rack 143 moves one tooth 
space, then pinion 169 will rotate and carry slide 
17 to the left one-half a tooth space. If both 
racks move, for the first tooth space of movement, 
pinion 169 will not rotate, but will slide with rack 
slide 17 one space to the left. When rack 143 
is stopped and rack 153 continues to move three 
more steps, the pinion will again have a com 
bined notion of one and one-half steps of rota 
tion and one and one-half steps of translation. 
From the above it is clear that whatever the com 
bined movement of racks 143 and 153 is, rackslide 
171 will be noved to the left exactly one-half 
that amount, namely, zero, one-half, two or two 
and one-half tooth spaces, 

in a similar Way, rack slide 173 will have in 
parted to it through pinion 172 exactly one-half 
the combined movement of racks 147 and 151. 
Therefore rack slide 173 will move zero, one, two, 
three, four, or five tooth spaces to the left. 

It is noted that rack slide 173 has a depending 
arm 176 which is provided with rack teeth op 
posite to the rack teeth on the end of slide 171. 
A pinion 17 cooperates with the rack teeth on 
rack slides 171 and 173 in a manner similar to 
the cooperation of pinions 169 and 172 with the 
racks. This pinion 177 is pivotally mounted on 
the end of a rack slide 178 which is guided verti 
cally and horizcntally by the bars 179 and combs 
180 between frames 50 and 51. A tension spring 
18 between a fixed rod 182 and the end of rack 
slide 178 urges the rack slide to the left (Fig. 5). 
The tension in this spring is transmitted through 
the rack slides and pinions over to the four racks 
urging them to the left and moving them when 
allowed by the pawls and bail 165. Since the 
relation between rackslide 178 and rack slides 171, 
173, is the same as the previously described rela 
tion between rack slide 171 and racks 143, 153, it 
is believed apparent that rack slide 178 will re 
ceive exactly one-half the combined movement of 
rackslides 171 and 173. And since the movement 
of the slides 171 and 173 is only one-half of the 
original combined movement of the four racks, it 
is clear that rack slide 178 is moved to the left 
one-fourth of the combined amount that the four 
racks are allowed to move. This movement is 
one-fourth of, zero to fifteen tooth spaces, or zero 
to three and three-fourths tooth spaces. On rack 
slide 178. So that now if we multiply the move 
ment of rack slide 178 four times, a single mem 
ber will have a movement equal to the combined 
movement of the four racks. That is the pur 
pose of pinion 183 and Segment 184. 
A shaft 185 fixed in the main side frames has 

loosely mounted thereon a pinion 183 to which is 
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attached a segment 184, the gear teeth of which 
are formed on a pitch circle four times the diam 
eter of the pitch.circle of the pinion. The gear 
teeth of pinion 183 mesh with rack teeth 186 on 
rack slide 178 so that movement of rack slide 178 
to the left will rock Segment 184 in a clockwise 
direction. This movement of Segment 184 is 
transmitted to an actuator slide 187 by means of 
rack teeth 188 on the slide. Thus it is clear that 
the actuator 187 receives a mo, ement of zero 
to fifteen steps depending upon the combination 
of rods up, t, y, and 2 operated. 
These actuators 187 have many uses in the 

machine that will be explained as the specifica 
tion continues. Since they are the amount actu 
ators they have rack teeth 189 for actuating the 
totalizers. Other rack teeth 190 are provided for 
holding the racks while totals are being taken. 
These rack teeth could also serve in connection 
with a detent for giving the actuators a final ad 
justment for printing alinement. For the pur 
pose mentioned, there are shown cooperating with 
the teeth 190, paws 91 which are loosely pivoted 
on shaft 192 with attached springs 193 tending 
to engage the pawls with the rack teeth. A bail 
fixed to shaft 192 consisting of arms 94 and a 
cross rod 195 normally holds the pawls out of 
engagement with the racks. On every operation 
of the machine and at the proper time during 
the taking of a total, the bail allows the pawls to 
rock into engagement with the rack by the foll 
lowing means. The Shaft 192 extends beyond the 
right side frame 50 (Fig. IB) and has an arm 
fixed to its end. A link connects this arn to 
the midpoint of a lever 96 pivoted on the side 
frame and carrying a roller which cooperates with 
a cam face 19 cut on the side of gear 65. A 
Spring 98 (Fig. 5) connected to bail 194, serves 
to keep the roller in constant cooperation with 
cam 197. This cam is so proportioned that after 
the actuators 187 have been adjusted, the pawls 
19 engage the teeth 190 and prevent further 
movement of actuators 187 to the right. The ac 
tuators may be noved to the left, however, for 
then the pawls 91 merely ratchet over teeth i90. 
The form of jacquard device under the control 

Cf five holes in combination on a record will now 
be described. The connection rods a, b, c, d, and e 
(Fig. 3) for this device are mounted in the same 
connection box discussed above, the relative posi 
tion of the rods being obvious from the position 
of the holes in the record card, Fig. 2. As the 
construction and mode of operation of this jac 
quard device is quite similar to the one already 
discussed, the description will not have to be as 
much in detail. 

In Fig. 6 is shown the form of mechanism con 
trolled by five holes in combination on a rec 
ord. The view is a Section showing One bank of 
the connection rods with their cooperating mech 
anism. The rods have Springs 138 for restoring 
them to normal position. The left end of the 
connection rods cooperate with stop pawls that 
normally hold racks from being moved. There 
are two thicknesses of stop pawls cooperating 
with each bank of five rods, as in the case of 
the four rods. The pawls must be offset over or 
under each other to keep within the Space of 
two planes of parts. The spacers 140 shown in 
Fig. 5 may also be provided to guide and space 
the racks and pawls in Fig. 6. 
When the rod a (Fig. 6) is operated, it rocks 

a bell crank 200 which is pivoted on a stop pawl 
20 that is mounted on shaft 202. This bell 
crank 200 has a short arm cooperating with rod 
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a, and an arm twice as long cooperating with 
rod d, so that when movement of rod a rocks 
the crank, using the end of rod d as a fulcrum, 
pawl 201 will be pushed twice as far as when 
rod d rocks the crank with the end of rod a 
as a fulcrum, thus giving stop pawl 201 two dif 
ferent extents of movement according to which 
rod is operated. This pawl will get a third and 
still further extent of movement when both rods 
a and d are operated together. Stop pawl 201 
normally abuts the end of a rack 203 slidably 
mounted on a rectangular bar 204 that extends 
between the main side frames. A pair of combs 
205 held on the bar, guide the rack and hold it 
in vertical position. - 
The end of the slot in rack 203 is exactly three 

tooth spaces, of the teeth on the rack, away from 
the side of the comb. 205 so that if the pawl 201 
is rocked completely out of the path of rack 203 
it will be able to move three tooth spaces to the 
left. However, stop pawl 201 does not always 
rock completely out of the path of the rack but 
has three extents of movement; rack 203 has 
a shoulder 206 allowing it to move one tooth Space 
when pawl 201 is rocked a slight extent by rod d, 
and a shoulder 207 allowing it to move two tooth 
spaces when pawl 201 is rocked by rod a, and 
when pawl 201 is rocked still further by operation 
of both rods it completely clears the rack allowing 
the rack to move until the end of the slot abuts 
comb 2.05. 
The operation of rod b rocks a stop pawl 208 

that is also pivoted on shaft 202. This pawl 208 
normally prevents movement of a rack 209 which 
is slidably mounted next to rack 203 on bar 204. 
The slot in rack 209 is long enough to allow a 
movement of four tooth spaceS. 
The operation of rod c or e produces a Sone 

what different effect. A pawi 210 pivoted on 
shaft 21 has pivotally mounted on the end of 
one of its arms a bell crank 212, one arm of Which 
abuts the end of rod c while the other arm is 
in front of rod e. It is apparent that if eithel 
rod c or rod e is operated alone the bell crank 
212 will rock about the end of the other rod as 
a fulcrum and rock pawl 210 half the distance 
that it would be rocked were both rods C and 8 
operated simultaneously. Thus it is clear that 
pawl 20 can be rocked to two extents, a small 
angle of movement by the operation of one rod 
and a larger angle of movement when both rods 
are moved together. The upper arm of pawl 
20 reaches to the right of shaft 211 and cooper 
ates with the end of a rack 213 slidably mounted 
on a rectangular bar 214. Both bar 214 and shaft 
211 extend between the main Side frames. 
The end of the slot in rack 213 is sixteen tooth 

spaces from the comb on the bar 214 So that 
if released for movement it can slide that far. 
But if pawl 210 is only rocked the small amount 
it will, upon movement of the rack, engage an 
extension 215 on rack 213 and only allow the 
rack to move eight steps instead of sixteen. The 
full sixteen steps of movement of rack 213 are 
only allowed when the pawl 210 is rocked the 
larger amount by joint Operation of rods c and e. 
Another pawl 216 is offset to the side of crank 

212 and is also adapted to be operated by rod e. 
This pawl also pivots on shaft 211 and has a for 
wardly extending arm normally abutting the end 
of a rack 217 which has a slot guiding it on bar 
214 and allowing it to move eight tooth spaces. 
It is noticed that operation of rode alone will rock 
both pawls 210 and 216, releasing racks 213 and 
217 so that each may move eight steps. 
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For the purpose of restoring and holding the 

pawls in normal position, there are provided two 
rectangular bars 218 to which are fastened leaf 
Springs 219 having extensions bearing upon the 
pawls. 
A bail similar to the One described in connec 

tion with the mechanism in Fig. 5 is provided 
for the purpose of restoring and governing the 
time of movement of the four racks 203, 209, 213 
and 217. This ball consists of two arms 220 fixed 
to shaft 166, which may be a continuation of 
shaft 166 (Fig. 5) or connected thereto. Two 
shafts 221 and 222 extend between the arms 220; 
shaft 221 cooperates with racks 213 and 217 and 
shaft 222 cooperates with racks 203 and 209. 
Since the operation of this bail is the same as the 
operation of bail 165, Fig. 5, no further explana 
tion is thought necessary. 
Considering the device as far as it is described, 

it is noted that there are four racks under Con 
trol of a bank of five rods and that each of the 
racks has a different extent of movement. One 
rack can move from one to three steps, while 
the other three racks are capable of four, eight, 
and sixteen steps of movement respectively. 
Operation of each rod causes one, two, four, eight, 
and sixteen steps of movement respectively. It 
will be noticed that these five extents of move 
ment are the Smallest number possible for attain 
ing combinations giving 32 different extents of 
movement. The movement of each rack is a fac 
tor of 32 which is the largest number of combina 
tions or different extents of movement possible 
with five record characteristics in combination. 
The devices about to be considered are for the 

purpose of Summing up or adding together the 
simultaneous movement of any number of the 
four racks and imparting this movement to a 
single actuator. These devices are designed to 
transmit the movement of a single rack or move 
ment of any combination of the four racks to the 
actuator. In view of the similarity between these 
devices and those described above in connection 
with Fig. 5, only a brief description will be given. 
A pinion 223 (Fig. 6) meshing with opposite 

racks 209 and 213, is pivotally mounted by a stud 
224 on a rack slide 225. A similar pinion 226 
meshing with racks 203 and 217 is similarly 
mounted on another rack slide 227. These rack 
slides are held in place and slide on rectangular 
bars 228 and combs 229 between frames 50 and 51. 
Rack slide 225 will be moved to the left one-half 
the combined movement of racks 209 and 213, 
namely, Zero, two, eight, or ten tooth spaces. 
Rack slide 227 will move, due to cooperation with 
racks 203 and 217, Zero, one-half, one, one and 
one-half, four, four and one-half, five, or five and 
One-half tooth Spaces to the left. 
Rack slide 227 has a depending arm 230 which 

is provided with rack teeth opposite to the rack 
teeth on the end of slide 225. A pinion 231 co 
Operates with both racks in a manner similar to 
the cooperation of pinion 223 with racks 209 and 
213. This pinion 231 is pivotally mounted on the 
end of a rack slide 232 which is guided by bar 233 
and combs 234. A tension spring 235 between a 
fixed rod 236 and the end of rack slide 232, urges 
the slide to the left (Fig. 6). Through the va 
rious connections this spring urges the four racks 
to the left and moves them when they are re 
leased. 
From the above explanation it follows that 

rack slide 232 is noved to the left one-fourth 
of the combined amount that the four racks are 

1 
allowed to move. This movement is one-fourth 
of, Zero, to thirty-One tooth spaces, or zero to 
seven and three-fourths tooth spaces on rack side 
232. This movement is multiplied four times by 
the following means: 
A shaft 237 fixed in the main side frames has 

loosely mounted thereon a pinion 238 to which is 
attached a gear 239, the teeth of which are formed 
On a pitch circle four times the diameter of the 
pitch circle of the pinion. The gear teeth of pin 
ion 238 mesh with rack teeth 240 on rack slide 
232 so that movement of rack slide 232 to the 
left will rotate gear 239 in a clockwise direction. 
This movement of gear 239 is transmitted to an 
actuator slide 241 by means of rack teeth 242 on 
the said slide. Thus it is apparent that the actu 
ator 241 receives a movement of zero to thirty 
One steps depending on the combination of rods 
a, b, c, d, and e, that are operated. These actu 
ators 241 carry the alphabetic, date, etc., type 
and have other uses that will be described further 
on in this specification. 

In Figs. 7 and 8 are shown views of typical 
Sections through full banks of the jacquard de 
vice. In Fig. 7 the dotted outlines enclosing 
the large nunerals 5 represent the spaces occu 
pied by the mechanism shown in Fig. 5, and the 
dotted outlines enclosing the large numerals 6 
(Fig. 8) represent the places occupied by the 
mechanisms shown in Fig. 6. These mechanisms 
are not shown in detail in Figs, 7 and 8 because 
the scale would be very small. The views in Figs. 
7 and 8 illustrate how, by staggering and properly 
shaping the mechanisms of Figs. 5 and 6, a very 
Compact and efficient arrangement of a plurality 
of Such mechanisms is obtained. In the plane of 
One bank of connection rods, devices are confined 
for Operating three actuators. The actuators 
187 (Fig. 7) and 187' are operated in a manner 
similar to the operation of actuator 187 previously 
described. The position of the sixteen totalizers 
in the machine with respect to actuator 187 is 
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shown. Actuator 241" is operated in a manner . 
Similar to the operation of 241. The actuators 
are shown converged and offset into a common 
group for printing and control operation. If de 
sired they could be shaped straight and each 
group of actuators 187, 241, 187 could then have 
individual printing and controlling devices. 
The actuators converge and are offset to form 

a single line of slides at the front of the ma 
chine. This construction is clearly shown in 
Figs. 9 and 11 where it is seen that the actuators 
187,241, etc., are adjacent each other and each 
has a slot 359 by means of which a bar 360 and 
a comb 361 across the machine guide the move 
ment of the actuators. 

Control mechanism. 

The machine of this invention is provided with 
Control mechanism for controlling the operation 
of many functions in the machine according to 
the comparison of certain data set to control, 
and tha data presented to the machine by the 
punched cards and extents of movement of the 
actuators. By data is meant any name, number, 
date, address, etc., Such as the information ar 
ranged on the control plate shown in Fig. 12. A 
certain name, number, or date, or a range of such 
data, may be set up by the operator of the ma 
chine, and then upon operation of the machine 
that data will be automatically compared with 
the name, number, date, etc., tendered to thema 
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china and converted to movement of the actua 
tors to different extents. The range of control 
may be set by the operator to be above, below, or 
between the certain names, numbers, or dates Set 
up, or it may be set so as to control when the data, 
presented by the machine are exactly the same 
as the data set up. The terms "range of data', 
and "above, below or between data' mean the 
position of names, dates, or numbers in the al 
phabetic, dating, or num3rical scales and may be 
best illustrated by an example. Taking the name 
'Smith' for example, the range of data above this 
name in tho alphabetic scale begins with Sn and 
continues throughout all the names beginning 
with T, U, V, W, X, Y, and Z; the range of data 
below "Smith' in the alphabetic scale begins 
with Aa and continues through B, C, D, etc., up 
to Sl. The range of data between the names 
"Brown' and “Smith' includes all the names be 
ginning with the letters BS-C, D, E, etc. up to 
the letters Sl. To Securs “between index' control 
over a range of names between two Selected 
names comprising a plurality of letters, the ma 
chine may contain two banks devoted to name 
setup knobs. The paired knobs of one bank may 
be set between the lowest letters in the Scale 
and the letters spelling the One selected name 
lowest in the alphabet as, for example-Aaaaa. 
and Brown. The knobs in the other bank may 
be set to the highest letters in the scale and the 
other selected name highest in the alphabet; as, 
-2.ZZZZ, and Smith. The name data presented 
to the machine would then be compared with the 
name setups in both banks, and the sorting, 
printing, accumulating, etc., control would be 
effected or disabled according to whether or not 
the name data fell within the range of control 
selected. 

During the operation of the machine, com 
parison of the data set up with the data presented 
to the nachine tak3S place and, if they are en 
abled, the control devices are then adapted to 
change many of the functions of the machine as 
the nachine Operates. 
The sorting devices are actuated so that the 

cards containing data that exert control are sort 
ed from the cards having data that do not cause 
the control Imechanism to function. 
The control mechanism comprises settable 

control knobs which may be positioned to form 
a name, number, and/or a date. Each knob has 
slidably attached thereto a finger which is held 
depressed in contact With the upper edge of a re 
lated actuator. This upper edg2 of the actuator 
is cut to form three different levels to which 
thc finger may fall as the actuator is moved. The 
high level maintains a set finger in raised posi 
tion indicating that the actuator has not moved 
an extent equal to or above the data set up. The 
lower level lets the finger descend a step indicat 
ing that the actuator has moved an extent form 
ing data above the data set up. The lowest lev 
el or notch in the top of the actuator, when it 
coincides with a related finger, allows the finger 
to descend two steps, indicating that the ac 
tuator has been moved to a position in the al 
phabetic, date or numerical scale, that is exactly 
the Samla as the position to which the finger had 
been set by the operator. 
The above paragraph describes generally the 

portion of the control devices for sensing and 
comparing the data set up with the data tendered 
in the machine by the punched card and actuator 
movement. In addition, the control devices com 
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prise a control lever which sets devices to deter 
mine the range of control desired. The ranges 
possible are above, below, or between the data set 
up, or exactly the data set up. 

After the control lever is set for the range and 
the control knobs are positioned to form the sat 
up data, the machine is operated. First, the fin 
gers sense and compare the data tendered by the 
machine with the data set up, then devices under 
Control of the fing 3rs are actuated according to 
whether the data tender3d by the machine are 
in the control range or not. If the data are in 
the control range, the control devices are ac 
tuated and they then cause sorting of the record 
cards containing data within the range of control, 
from the cards containing other data. 
A detailed description of the control devices will 

now be giv3n, reference being made to the draw 
ings of the application. 
Reaching across the machine above the front of 

the actuators and Secured to the Side frames is 
a control plate 418 (FigS. 9, .11 and 12) which is 
provided with notched slots 419 in which control 
knobs 420 are set to form a name, number, date, 
etc. The plate 418 has a slot for each of the 
number, age, amount, agent, operator, occupa 
tion, date, policy number, city, and State des 
ignating actuators, and two slots located above 
the first two actuators carrying the name type. 
Each slot in the plate has a plurality of notches 
which are equal in number to the positions of the 
actuator With which the slot is related. For ex 
ample, the date months slot has twelve notches, 
One for each month. 
The knob 420 is flexibly held on a guide plate 

421 (Fig. 9) the lower end of which is bent to 
form a socket 422 in which slides vertically a 
finger plate 423. Each of the guide plates 421, as 
Seen in Fig. 11, has a horizontal portion under 
lying the related slot in plate 418 and an offset 
portion which terminates in a socket 422 that 
is poised over a related actuator so that the slid 
ing finger 423 may cooperate therewith. A pair 
of Studs 424 in guide 421 hold it against plate 
418 and guide it in movement along the slot 419. 
The control knob 420 has a shoulder that is as 
large in diameter as the notches in the slots, and 
is held down with the shoulder in the notch by a 
Compression spring in the knob that presses be 
tween a Stud on plate 421 and a ledge inside the 
knob. This construction inside control knob 420 
is not shown, as it is an old expedient. The knob 
may therefore be lifted out of any notch, be moved 
along the slot with guide plate 421 and dropped 
into another notch, thus positioning plate 421 
and finger 423. From the above explanation it 
is clear that the fingers 423 are guided in their 
vertical movement and may be positioned to a 
number of positions that coincide with the dif 
ferent extents of movement of a related actuator. 
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The beveled point of the finger 423 (Fig. 9) nor 
mally rests on the shelf of a slotted guide plate 
425. Instead of a beveled point on the finger, 
a roller could be mounted on the end of the finger 
to cooperate with the cam faces on the top of 
the actuator. When a finger is moved out of 
normal position, a slot 426 in plate 425 guides 
its lower end and holds it in contact with the 
top of a related actuator. The guide 425 reaches 
across the interior of the machine and is secured 
to frames 50 and 51. 

Each finger 423 is provided with a pin 427 which 
projects into a long slot 428 in a link 429 that 
is suspended between a pair of arms 430 loosely 
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pivoted on shafts 431 between the side frames. 
The slot 428 is long enough to allow flinger 423 
to assume any of its adjusted positions. The 
ends of plate 425 guide the link 429. By means 
of this link and arm construction any downward 
movement of finger 423 in any of its positions 
will be transmitted into counterclockwise rotation 
of arms 430. A spring 432 connected to each 
rear arm 430 normally holds the parts depressed 
with finger 423 seeking a lower level. 
The top surface of the actuator, upon which 

the beveled point of finger 423 bears, is cut to 
form three different levels, a high level 433 (Fig. 
10) a lower level 434 and a notch 435. The notch 
in the actuators, is so positioned normally that 
if the knob 420 is brought to the 0 position on 
plate 418, finger 423 will fall. into the notch. 
So also if a finger is moved to the M position 
and the related actuator moves an extent re 
quired to print the letter M, the finger will fall 
into the notch, In other words, the notch 435 
in each position of the actuator has an exact 
relative position along a slot 419, and when this 
relative position is occupied by knob 420, the as 
sociated finger 423 will drop into the notch. 
The finger 423 may be adjusted to a position 

above or higher in the scale than that represented 
by the movement of the actuator, in such a case : 
the finger 423 will remain perched upon high 
level 433. One example of this would be pre 
sented when an amount finger is positioned at 8 
and the actuator only moves to print 6 or 7, the 
finger then Would remain raised. Again, if a 
date finger should be set at June and the actuator 
only moved to May, or a name finger stood at P 
and the actuator only moved to O, the same con 
dition would be obtained. 
The finger 423 could also be set in a position be 

low or lower than that represented by the move 
ment of the actuator, in such a case the finger 423 
would drop one step on level 434, half way be 
tween the vertical position assumed when on level 
433 or in notch 435. An example of this would 
be when an amount finger is positioned at 8 and 
the actuator moves to an extent adapting it to 
print 9, the finger then would be lowered one 
step. For other examples, if a date finger stood 
at June and the actuator moved to July, or a 
name finger stood at P and the actuator moved 
to or beyond Q, similar conditions would be ob 
tained. The springs 432 urging the fingers 423 
downward will cause them to assume the level 
presented by the actuator. 
From the above three paragraphs it is clear 

that an adjusted finger and its connections will 
have one of three different vertical positions after 
the movement of a related actuator. The raised 
or highest vertical position of the finger shows 
that it has been adjusted, in its scale, above the 
character presented for printing by the positioned 
actuator. A lower vertical position of the finger 
shows that it has been adjusted below the char 
acter presented by the positioned actuator. And 
the lowest position of the finger shows that it has 
been adjusted to a character in its scale that 
is exactly the same as the character presented 
by the shifted actuator. Thus, a sort of com 
parison is made between the data set up with 
knobs 420 by the operator of the machine, and 

70 the data tendered to the machine by movement 
of the actuators. 

It is apparent that the front arm 430 will have 
three angular positions corresponding to the 
three vertical positions of the finger. The one 
position will be that shown in Fig. 9, and in the 
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other two positions the arm will be rocked slightly 
in a counterclockwise direction. 

In Fig. 10 there is shown another form of con 
trol which is adapted to set controls at two points 
in a scale and, in the range between the two 
points, exercise control over the data presented 
to the machine, Two fingers 436 and 437 cooper 
ate with a single actuator. Each of the fingers 
is mounted in a plate 421 with a knob 420 that 
can be positioned along a common slot 419. Piv 
oted in a socket On the side of each of the fingers 
are the ends of a link 438 which carries a pin 439. 
This pin protrudes into the slot 428 cut in link 
429 and lowers this link and its connections in a 
manner somewhat similar to the action of pin 427 
in Fig. 9. The pin 427, however, only has three 
vertical positions while pin 439 has a few more as 
will be described further along in this description. 
The two knobs 420 associated with fingers 436 

and 437 are positioned in two notches along slot 
419. For example, if finger 436 is positioned at 
M. in an alphabetic slot, then finger 437 may be 
positioned at H, If it is desired to increase the 
range to between G and N a longer link 438 may 
be used or the link could have a pin and slot con 
nection to the fingers (see Fig. 10A) thereby giv 
ing the fingers an adjustable range. The fingers 
436 and 437 are provided with pins which protrude 
into the slots in such a link 438a. The fingers 
may be adjusted by grasping the knobs 420 and 
moving them to various positions along the link. 
The link may be centralized between the fingers 
by bringing them to the ends of the slots before 
adjustment. Friction between the link 438a and 
the link 429 holds the former in an adjusted posi 
tion. 
When the actuator is moved, the pin 439 will 

assume one of a few vertical positions, the loca 
tion depending upon the positioning of fingers 436 
and 437 by upper edges 433, 434, and 435 on the 
actuators. The positions of pin 439 will be dis 
cussed in the order that the pin descends verti cally, 

It will be assumed that finger 437 stands at 3 
and finger 436 at 8, in the date scale they could 
stand at March and August. In the first or high 
est position of pin 439 both fingers 436 and 437 
will be supported on level 433, showing that the 
actuator has moved less than three steps. In the 
Second position finger 437 will contact level 434 
and finger 436 will be supported on level 433, as 
shown in Fig. 15, indicating that the actuator has 
moved between three and eight steps. In the third 
position of pin 439, finger 437 will be in notch 435 
due to the movement of the actuator to 3. In the 
fourth position both fingers will lie on level 434, 
showing that the actuator has moved more than 
eight steps. In the fifth position, finger 436 will 
drop into notch 435 indicating that the actuator 
has moved eight steps. 
To avoid repeating the description of certain 

portions of the control devices, when the mecha 
nisms shown in Fig. 10 or 10A are employed, a 
comparison will be made at this point between 
the devices in Fig. 9 and those in Figs. 10 and 10A. 
The first position of pin 439 corresponds to the 
highest position of pin. 427; the second and third 
positions of pin 439 correspond to the middle ver 
tical position of pin 427; and the fourth and fifth 
positions of pin 439 correspond to the lowest posi 
tion of pin 427. With this similarity in mind it is 
to be understood that the control to be described 
further on, due to the vertical position of pin 427, 
applies as well to the devices including pin 439. 
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14. 
When the devices in Figs. 10 or 10A are used it is 
clear that it would be futile to move lever 440 (to 
be described further on) to 'exact index control" 
position. It is contemplated that a "between in 
dex control' position of the lever be provided, and 
that the lever in this position will act in a man 
ner similar to the way it does when in "above in 
dex' control position. 
Abutting the end of each front arm 430 (Fig. 9) 

is a plate 441 pivoted on a stud 442 in the end of 
an arm 443. The plate 441 is held in contact with 
the end of arm 430 by a spring 444, so that when 
arm 430 assumes One of its three positions, plate 
441 will rock on stud 442 and also assume one of 
three positions. There is a plate 441 cooperat 
ing with each arm 430 and the plates are ar 
ranged in groups corresponding to the groups of 
actuators and control devices, namely; a number 
group, an age group, an amount group, etc. Each 
plate 441 has an offset lug 445 which projects over 
a similar lug on the lower order plate, the ar 
rangement being such that even if the lower order 
plate tends to follow the rocking of its arm 430 it 
cannot do so if the higher order plate is held to 
the left (Fig. 9) by its arm 430. 
The arms 443, upon which the plates pivot, are 

loosely mounted on a fixed shaft 446 that ex 
tends between the main side frames, and they 
are urged in a clockwise direction by springs 
447. In normal position the arms 443 are in a 
horizontal position and in contact with the top 
of a stop rod. 
The bottom of each plate 441 has a downward 

extension 448 projecting from a point in the 
center of two cut-out portions on the plate. The 
end of the extension 448 is notched and in 
certain positions of plate 441 the extension is 
engaged by the croSS bean of a lifting bell 449 
provided for lifting plates 441. This bail 449 
cooperates with all the plates 441 and has a 
forwardly extending arm on each side of its 
cross beam; the arms are slotted and held by 
headed Studs to the sides of arms 450 that are 
fixed to a rock shaft 451 which raises and lowers 
the bail. Springs between arms 450 and bail 
arms 449 hold the bail normally forward with 
the rear stud contacting the end of the slot in 
bail arm 449. 
The means for rocking the shaft 451 and bail 

449 is shown in Fig. A. A disk can 72 driven 
by the main operating mechanism actuates a bell 
crank 452 which is connected by a link 453 to an 
arm 454 that is fixed on the end of shaft 451. 
At the proper time the cam 72 striking a roll 455 
On the end of the crank arm rocks the crank 
counterclockwise about stud 456 in the frame 50 
and shifts the link 453 to the right, thereby rock 
ing the shaft 451 and bail 449 in a counter 
clockwise direction. A spring 457 between a 
Stud in the frame and crank 452 holds the roller 
455 against the cans 72 and restores the bail 449 
and its connections to normal position. 
Cooperating with each group of plates 441 is a 

Stud 458 that lies above the lower forward pro- . 
jection on the plates. The contour of the sur 
face of the plate in cooperation with stud 458 
is an arc about stud 442 as a center so that the 
vertical position of stud 458 will not change as 
plate 441 is rocked about its pivot point. How 
ever, if any of the plates in the group are lifted 
by bail 449, stud 458 will transmit the motion to 
a link 459 on which it is mounted. It is clear 
that there is provided a link 459 for each group 
of plates 441, which link receives the vertical 
movement of any one of the plates in the group. 
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The links 459 are guided on their upper ends 

by slots in a bar between the main frames, and 
guided in the lower portion by having slots 460 
through which a rod 461 extends between the 
side frames. 
The extreme lower end of each link 459 carries 

a pin 482 over which lies the front end of a 
large control plate 463 (one for each link, see 
Fig. 11), that is pivoted on a stud 484 in the end 
of an arm 465. A spring 466 holds each control 
plate 463 in contact with a pin 462. Upon the 
rising of link 459 the plate 463 is rocked in a 
clockwise direction so that a shoulder 467 is in 
the path of the Cross bar of a control ball 488 
that is fixed on shaft 469. Such cooperation of 
plate 463 and ball 468 will result in the shifting 
of the plate to the right (Fig. 9) which action is 
permitted by the rocking arm of 465 on shaft 470. 

Springs 471, one for each arm, restore the arms 
465 and the plates 483 to normal position and 
normally hold the arms 465 against stop rod 472. 
The front end of the cross bar on bail 488 co 
operates with a surface 463 in the shape of an 
arc about center 464 to aid in restoring plate 463. 
When none of the plates 463 is rocked, the 

crossbar of ball 468 will swing beneath and to 
the right of the shoulder 467 on the plates. The 
invariable oscillation of ball 468 upon each 
operation of the machine is accomplished wi 
the devices shown in Fig. 1A. A cam groove 4 
in the gear 69 cooperates with a roller on the 
end of an arm of a bell crank 474 to rock the 
crank about its pivot 475 and shift a link 476 
connected at one end to the other arm of the 
crank. The link 476 at its other end is con 
nected to an arm 477 fast on the shaft 469. It 
is apparent that by the connections discussed, 
the movement of crank 474 by cam 473 will be 
imparted to shaft 469, thereby causing oscilla 
tion of ball 468. 
Movement of any of the plates 483 to the right 

will push a common rod 477 to the right. This 
rod is mounted in arms 478 attached to a shaft 
479' pivoted in the side frames. Outside the left 
side frame is another arm 478' to which is 
pivoted a link 480' which extends to the right in 
cocperation with certain control elements yet 
to be described. 

Before discussing the effect of the movement 
of any of the plates 463 to the right (Fig. 9) it is 
deemed advisable at this point to discuss the 
range control lever and connected devices. 
The control lever 440 is pivoted on a stud 478 

which projects from the cutside of the left side 
frame 51. At its upper end, the lever is provided 
with a knob 479 which may be grasped by the 
operator in moving the lever into one of its five 
positions. The top of the lever moves along a 
slot in a plate 480 that is fastened to the case 
53. The slot has five notches in which a tab on 
the lever may be placed to locate and hold the 
lever in the position to which it is set. The 
names of these positions and their placement 
on the plate 480 are shown in Fig. 9. 

Pivoted on the lower arm of the control lever 
440 at 481, is one end of a link 482, the other end 
of which is connected to an arm on a can plate 
483 that is pivoted on a stud 484 in the left side 
frane. By means of this connection the nove 
ment of the lever is transmitted to the can plate. 
In the position shown (Fig. 9) a hooked end 485 
On the can plate encircles a roller 488 mounted 
On an arm 487 that is fastened outside the left 
side frame to a shaft 488. This shaft extends 
through the machine and has fastened to it, out 
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side the right side frame, a control plate 489 which 
has cut in its end a cam slot 490 cooperating with 
a roller 491 on a bell crank 492. This bell Crank 
is pivoted on a stud 493 in the frame 50 and is 
connected by a spring 494 to another bell crank 
495 also pivoted. On stud 493 and carrying a 
broad toothed pinion 380 for coupling gears 377 
and 379 for printing operations. When bell crank 
492 is rocked clockwise by plate 489, bell Crank 
495 will be urged by spring 494 to also rock and 
disengage pinion 380, thus preventing printing. 
The movement of bell crank 495 is prevented, 
until the proper time, by an abutment 496 on the 
bell crank which is obstructed by a stud 497 on 
a lever 498 connected to the control Operating 
link 476 already discussed. When the proper time 
is reached for the control function, which is when 
link 476 is operated, stud 497 will assume the dot 
ted position (Fig. 9) allowing bell crank 495 to 
rock clockwise and perform the sorting control 
function to be described. Pivoted on the end of 
the vertical arm. On bell crank 495 is a link 499 
which forms an Operating connection to the con 
trolled devices, 
A stud 500 on the side of the link 480 previously 

described, contacts the side of arm 487 so that 
when ball 478 is rocked this movement may be 
transmitted to plate 489. A slot 501 in link 480' 
surrounds Stud 486 and guides the link without 
interfering with the movement of arm 487. 
From the above broad outline of the control de 

vices it is apparent that control plate 489 is rocked 
by single or combined action upon it by two trains 
of connections; the one train consisting of fingers 
423, plates 441, ball 449, plates 463, etc.; the other 
train comprising control lever 440 and cam plate 
483. The various effects of the positioning of 
the control lever will be described in the next 
portion of this specification, then the effects of 
the raising and lowering of fingers 423 will be 
taken up, and then the combined effect will be 
discussed. The object of the control devices is 
to rock the bell crank 495 in a clockwise direction 
at the proper time so as to alter certain functions 
of the machine. 
When the lever 440 is in the "print' position, 

the hook 485 on plate 483 engages the roller 486 
and holds the plate 489 with the upper end of the 
cam slot engaging the roller 491 and holding bell 
crank 492 in normal position. In this position of 
bell crank 492, a tab 502 on it holds the other bell 
crank 495 so that the pinion 380 remains in mesh 
with gears 377 and 379. So that a printing opera 
tion will be effected and the controls will not 
change the operation of the sorting devices, all 
Cards being directed into bin 112 when lever 440 
is in "print' position. 

In the next "Below index' position of the lever 
440, the plate 483 will be rocked so that the pin 
486 will have relative position to the plate as is 
shown by dotted pin 486' (Fig. 9). Arm 487 is not 
rocked by this movement of lever 440, but the pin 
486 is now clear of hook 485 so that arm 487 may 
be rocked if bail 478 is actuated. The plate 489 
and arm 487 are held rocked clockwise with the 
roller 486 against the cam faces on plate 483 by 
a spring 490' between plate 489 and the main 
side frame. 

It may be noted here that any rocking of arm 487 
and connected control plate 489 in a counterclock 
Wise direction will shift the roller 491 and bell 
crank 492 by means of the cam faces in the cam 
slot 490. If plate 489 is rocked up one step the 
can face 503 in slot 490 will rock bell crank 492 
in a clockwise direction. Two steps of upward 
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rocking movement of plate 489 will bring the cam 
face 504 in cooperation with roller 491 and posi 
tion bell crank 492 in normal position (Fig. 9). 
Another step of movement of plate 489 brings the 
lower end of cam slot 490 into cooperation with 
roller 491 and will again rock bell crank 492 clock 
wise into its controlling position. 

Considering again lever 440 it is noted that 
when the same is put into the "exact index' posi 
tion a cam face 505 on plate 483 will rock arm 487, 
and pin 486 will assume the relative position 486' 
to the cam plate. In this position of arm 487 the 
cam face 503 is placed in cooperation with roller 
491, and bell crank 492 is rocked clockwise with 
spring 494 urging bell crank 495 to assume its con 
trolling position. At this time, if plate 489 is not 
rocked another step upward by bail 478, a no. 
print and sorter controlling operation will occur. 
In the next "above index' position of lever 440, 

the pin 486 will have a relative position 486'' to 
the plate 483. In this position of cam plate 483, 
the arm 487 and control plate 489 will be rocked 
one step with roller 491 engaged by cam face 
503 as was the case in "exact index' position. In 
the "above index' position, however, a spacing 
finger 506 on a slide 507 is placed between stud 
500 and arm 487 so that any movement of bail 478" 
will be transmitted immediately to arm 487, 
whereas in the "exact index' position the pin 500 
had to travel idly for one step of movement before 
contacting with the side of arm 487. From the 
above it is clear that bail 478' will have to rock 
two steps in “exact index' control to produce the 
same effect that is produced by one step of move 
ment of the same in 'above index' control. The 
slide 507 carrying the spacing finger 506 is held 
On the cam plate 483 by pin and slot connections. 
The "no print' position of lever 440 is the ex 

treme rearward position of the lever. When the 
lever is put in this position, can plate 483 is 
rocked so that a can face 508 engages the roller 
486 and rocks arm 487 until the stud 486 is en 
circled by a hook 509 on the lower end of the cam 
plate. When arm 487 is in this position the plate 
489 is placed with the lower end of slot 490 en 
gaging roller 491 thus rocking bell crank 492 and 
holding it in a position urging bell crank 495 into 
sorter controlling position wherein all the record 
cards are directed into sorting bin 111 by connec 
tions to be described. 
Turning now to the description of the connec 

tions to the bail 478 that cause it to rock either 
One or two steps in a counterclockwise direction 
about shaft 479", it is noted that in order that bail 
478 may be rocked, projection 448 of one of the 
plates 441 must be above the bail 449 So that link 
459 may depress plate 463 into engagement with 
bail 468. The various conditions under which pro 
jection 448 will be positioned to allow bail 449 to 
engage it will now be discussed. An example will 
be taken of every case that may occur when 
knobs 420 are Set to form a number, name, or date 
and the actuators move to position the type bars 
to control sorting and print a number, name, or 
date. It is noted the actuators may be moved 
under control of a punched card or under control 
of a totalizer wheel. So that control of the vari 
Ous functions of the machine may be had even 
without use of the punched card controlled 
devices. 
Turning now to the discussion of the various 

conditions that exist in the machine when com 
paring...the data set up by the operator with the 
data presented by movement of the actuators. 
Taking a number 78,365, for example, as the con 
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trolling factor, this number may be set up on the 
control plate by arranging the numerical knobs 
420 along their slots until they are positioned to 
form the number 78,365. 
In the normal position of the actuators all the 

numerical fingers 423 will now be held up on the 
upper level 433 on the numerical actuators and 
the projections 448 on plates 441 will appear to 
the left of the crossbar of ball 449. Upon move 
ment of the actuators, of the highest order actu 
ator, the tens of thousands one, moves less than 
seven steps, the related finger 423 will remain on 
level 433 and plate 441 will be held to the left with 
its offset tab 445 holding all the lower order plates 
to the left, regardless of the extent of movement 
of the actuators related to the lower order plates. 
For instance, the number moved to by the actu 
ators may be 69,999, whereupon all plates 441 ex 
cept the higher order plate are urged by Springs 
44 to Swing to the right, but they cannot do so 
because they are held by the higher order plate. 
Thus, it is clear if the number presented by move 
nent of the actuators is less than the number Set 
up by the control knobs, the plates 441 will not be 
lifted by bail 449 and bail 48' will not be rocked 
to the right by its associated parts. The same 
condition would exist if the letters Men were set 
up to control and the name actuators moved to 
Lyx; or if the date June 15, 1920 was set up to 
control and the date actuators moved to May 31, 
1921. 
Another condition would present itself if, upon 

movement of the actuators, the highest order ac 
tuator would nove beyond l, to 8 or 9. The re 
lated highest Order finger would then rest down 
on level 434 and projection 448 would be directly 
above the cross bar of bail 449 ready to be oper 
ated. The highest order plate 441 and its pro 
jection 448 will maintain this operative position 
regardless of the movement or lack of movement 
of the lower order actuators and plates 441. If 
the lower order actuators are moved an extent 
coinciding with the set up, say the number pre 
sented by the actuators is 98,365, the related fin 
gers will fall into notches 435 and plates 441 will 
tend to Swing to the extreme right, but they will 
be obstructed by the tab. 445 of the highest order 
plate which is held in operative position. Upon 
the rocking of bail 449 the plate 441 will be lifted 
and through the connections already discussed, 
bail 478' will be swung slightly to the right. 
From the above it may be noted that when the 

number presented by the movement of the actu 
ators is greater than the number set up by the 
control knobs, at least one plate 441 will be lifted 
by bail 449, and bail 478' will be rocked. Condi 
tions similar to these would prevail if the letters 
Men where set up to control and the name actu 
ators moved to Nen; Or if the date June 15, 1920 
were set up to control and the date actuators 
moved to June 5, 1921. 
Another condition would prevail if the actu 

ators moved exactly the amount set up, namely 
78,365. Then, all the fingers 423 would fall into 
notches 435 and all plates 441 would Swing to 
gether to the right, placing projections 448 to the 
right of the cross bar on bail 449 and out of its 
path. The bail 478 would then not be moved 
under such conditions. 
A still different condition would exist if one or 

a few of the higher Order actuators moved to the 
same digit or digits that were set up by the con 
trol knobs, say a number Such as 78,432 were pre 
sented by the actuators. The two higher order 
fingers 423 would fall into notches 435 and re 
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lated plates 441 would swing to the extreme right. 
The hundreds Order plate 441 and finger 423 
would then become in effect the highest order, 
and if the hundreds actuator had noved to 4 the 
related plate 441 would be positioned above ball 
449 for actuation. However, if a number less 
than 3 had been presented by the hundreds actu 
ator the related hundreds plate would remain to 
the left and hold all the lower Order plates in in 
operative position. Thus, it is clear that not only 
by comparing the magnitude of the highest order 
of the data set up is control exerted but in these 
devices every denomination of a number, or let 
ter of a name is capable of determining whether 
the control devices should function or not, de 
pending upon the magnitudes of the data pre 
sented and the data set up. Analogous cases 
WCuld be presented if the aforementioned name 
or date were set up and Mex Or Aug. 15, 1920 were 
presented by the related actuators. 
When the control lever 440 is moved into 'exact 

index' position, devices are put into effect that 
change the relation between the devices for mow 
ing bail 478. This is done to secure a control for 
an exact comparison of data set up with data pre 
sented. The bail 478 is adapted to be rocked a 
greater extent under this type of control. 
An arm 510 on ever 440 is provided with a roller 

5 which, when the lever is in 'exact index' po 
sition, cans an arm 512 fastened to a shaft 5i3 
outside the left side frame. Inside the main 
frames the shaft 513 has mounted thereon a pair 
of arms 512 for each group of related fingers 423 
and set up devices. A spring normally urges this 
assemblage counterclockwise slightly to the left 
when not cammed to the right by roller 511. Slid 
ably mounted on each pair of arms 512 is a cou 
pling bail 514. Each of these bails has two de 
pending slotted arms that guide them for vertical 
movement on studs in the arms 512. Pivoted to 
each of the links 429 and depending therefron 
is a bar 515 which is guided in its vertical nove 
ment by a slotted plate Surrounding its lower end. 
The bars 515 each have a horizontal notch 518 
into which the cross bar of a coupling bail 514 
can fit. Normally the bails 514 stand clear of the 
notches 516 and do not interfere with vertical 
movement of bars 515. However, when the ever 
440 is put into "exact index' position, the bails 
514 are inserted into notches 516 so that each bail 
will couple together the bars 515 of a related group 
of control devices, thereby causing all the fingers 
423 of a group to move as a unit and to stand on 
level 433, or level 434, or to fall into notch 435 in 
the actuator as a unit. The fingers 423 do not 
necessarily have to remain in the same plane as 
shown in Fig. 9 but they can be set to any number, 
name, or date and still they will be coupled as a 
unit and will only move down into notches 435 
as a unit when the actuators are moved to ex 
tents those form data corresponding to that set 
up by the control knobs. 
The extreme left hand arm 512 inside the left 

side frame has an extension to which is connected 
the right hand end of a horizontal arm on an L 
shaped member 517. The mid-section of member 
5i Surrounds the shaft 461 previously mentioned 
So that when the arms 512 are cammed to the 
right, shaft 461 will be slid along horizontal slots 
in the Side frames, thus swinging all the links 459 
to the right until the pins 462 in the lower ends 
assume the dotted line position shown in Fig. 9. 
With the links 459 so positioned if any of them 
are lifted it will tilt the plate 463 twice as much 

O 

s 

20 

30 

35 

40 

45 

50 

55 



1,089,840 
as it is tilted when links 459 are in the normal po 
sition shown in Fig. 9. When so tilted, plate 463 
will present a shoulder 518 on it to the ball 488. 
This shoulder 518 is a step closer to the cross 

5 bar of ball 468 than the shoulder 467 so that when 
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plate 463 is moved to the right during "exact in 
dex' control, ball 478' will be rocked twice the 
amount that it is rocked under the "Above' or 
"Below' index control. 
The member 517 has a vertical arm that coop 

erates. With ball 449. When the member 51 is 
moved to the right by the camming of plate 512, 
the upper end of this vertical arm will strike the 
ball 449 and carry it to the right so that the cross 
bar of the ball will be two steps to the right of the 
projections 448. In order for the projections 448 
to be placed in a position so that plates 441 will 
be lifted by ball 449, the fingers 423 will have to 
fall into notches 435 allowing plates 441 and their 
projections to swing into the extreme right hand 
position. 
From the above description it is clear that dur 

ing "exact index' control the fingers 423 of a re 
lated group are coupled together, and the ball 
449 is shifted so that only when the fingers 423 
drop into the exact notch 435 will the plates 441 
be lifted, and if any plates 441 are lifted they will 
condition plates 463 so that ball 478 will receive 
twice its usual amount of movement. 
A device for governing the amount of swinging 

movement of plates 463 is shown. This device is 
not necessary for the correct functioning of the 
control mechanism as it may be dispensed with, 
and still the control devices would be fully op 
erative. A link 520 is connected to the bottom end 
of lever 440 and to the top end of an arm (not 
shown) on shaft 521 outside the left side frame. 
A pair of arms 522 are fastened to the shaft 521 
inside the side frames and support a cross rod 
523 that underlies all the plates 463. The lower 
edges of plates 463 are notched to limit the plates 
rocking movement by abutting the rod 523. In 
the “print' position of lever 440 the rod 523 co 
operates with a shoulder 524 on plates 463 hold 
ing them all up out of cooperation with ball 468. 
In the “below index' and “above index' positions 
of lever 440 the rod 523 underlies notches 525 and 
526 respectively in the plates and limits, their 
downward movement to one step when shoulder 
467 is in operative relation with ball 468. In the 
“exact index' position of lever 440, the rod 523 is 
placed beneath a deep notch 527 on the plates 
463 so that the plates may swing until shoulder 
518 is presented to the bail 468. The notches 525, 
526, and 527 are long enough to allow the plates 
463 to have a sliding movement to the right as 
they are actuated by the bail 468. 
When bail 478 is actuated it does not neces 

sarily mean that control is to be effected, for 
roller 491 may be moved into either can portion 
503 and 504. It is only through the combined ef 
fect of the range control set by lever 440, and 
the comparison made by fingers 423 between the 
data presented by the actuators and the data set 
up, that control is effected. 
At this point in the specification the combined 

effect of the two trains of controlling mecha 
nism, namely, the devices under control of fin 
gers 423 and devices under control of lever 440, 
may be considered, and the positioning of the 
bell crank 495 under such dual control will be dis 
cussed. 

Considering first the conditions prevailing when 
lever 440 is in the "print' position, it is noted that 
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the rod 523 on the lever 522 holds all the plates 
463 out of cooperative relation with ball 468, thus 
preventing movement of arm 487 by the ball 
478 and its connections. It is contemplated that 
an interlock may be provided between lever 440 
and knobs 420 so that when the lever is in "print” 
or "no print' position the knobs are held in the 
position shown in Pig. 9. It is also noted that in , 
this position of lever 440 the hook 485 on cam 
plate 483 holds the roller 486 so that both bell 
cranks 492 and 495 are held in normal position 
and no control will be exercised to change any 
of the functions of the machine. 
When the lever 440 is in "below index posi 

tion and the control knobs are positioned to form 
a controlling set up, the following conditions are 
obtained. The roller 486 and bell cranks 492 and 
495 will remain in their normal position when 
the lever 440 is moved to "below index' position. 
However, lever 522 is swung so that the rod 523 
is placed below a cut out portion 525 on plates 463, 
thus allowing them to drop one step if the move 
ment of the actuators presents data greater in 
magnitude than the data set up by knobs 420. 

If the actuators are, so moved and any one of 
plates 463 are lowered, the bail 478 will be swung 
slightly to the right and by means of the cooper 
ation between pin 500 and arm 487, controlling 
plate 489 will be rocked so that roller 491 is 
canned into portion 503 of cam slot 490, thus 
putting bell crank 492 into a position wherein 
spring 494 urges bell crank 495 into controlling 
position, where it will be allowed to rock at the 
sproper time when stud 497 is withdrawn from be 
neath shoulder 496 on bel crank 495. From the 
above it is clear that whenever the lever 440 is in 
'below index' position, and the data presented 
by the actuators are of a greater magnitude than 
the data set up, the control devices will be ac 
tuated to change the sorting devices to direct 
the record cards into bin 111 by means of the 
Connecting link 499 between bell crank 495 and 
arm 431 (Fig. 1B). 
in the normal way only if the data presented are 
below, in the scale, the data set up; because the 
devices when so positioned provide such a com 
parison, this kind or range of control is named 
"below index'. If the operator of the machine 
wishes it to perform in the normal fashion, i. e., 
printing, sorting, etc., only when the data sub 
mitted are "below' that arbitrary name, number, 
or date which he has set up, he chooses this range 
of contro, 

In the “exact index' position of lever 440, the 
roller 486 is cammed to the right and the roller 
491 stands in camportion 503 with the bell crank 
492 urging bell crank 495 into controlling posi 
tion. The rod 523 on ever 522 is positioned so 
that it is below the notch 527 on plates 463 so 
that the plates may descend two steps if the 
movement of the actuators presents data exactly 
the same as that data, which are set up by the con 
trol knobs. If the actuators are so moved and 
a plate 463 is lowered, the bail 468 will swing 
the plate and bail 478' two steps to the right. 
When bail 478 is so moved the pin 500 in link 
480' will move towards arm 487, one step of such 
movement will be idle and used to place the pin 
in contact with the arm, the next step of move 
ment will rock the arm 487 and connected plate 
489 so that the roller 491 will be forced into can 
notch 504 in can slot 490 and the bell crank 492 
will resume its normal position. 
From the above description it is apparent that 

Whenever the control ever is in 'exact index 
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position, and the data presented by the actuators 
are different from the-data set up, the control de 
vices will be actuated to direct the record cards 
into the Sorting bin 111 instead of bin 112. The 
machine will function in its usual way only if the 
data presented is exactly the same as the data 
Set up. Therefore, this type of control is named 
"exact index' control. Thus, it is clear that the 
operator of the machine may set the control de 
vices So that the machine will sort separately, 
print, etc., only when a certain name, number or 
date is among the data presented to the machine 
by the movement of the actuators under control 
of a punched card. 

If lever 440 is put in "above index' position, 
the cam plate 483 will rock control plate 489 so 
that the roller 491 will stand in notch 503 of the 
cam slot 490, thus urging bell crank 495 into con 
trolling position. At the same time the projection 
506 will be inserted between pin 500 and arm 487 
so that all movement of the bail 478' is transmit 
ted to the control plate 489. The rod 523 on lever 
522 will move to a position beneath shoulder 526 
on the plates 463 so that they may drop one step 
if the movement of the actuators presents data 
greater in magnitude than the data set up on the 
control plate 418. If the actuators are so moved 
and any of the plates 463 are lowered, the bail 
478' will be later Swung slightly to the right by 
bail 468 and by means of pin 500, projection 506, 
and arm 487, controlling plate 489 will be rocked 
So that the roller 491 is cammed into portion 504 
of cam slot 490, thus positioning the bell crank 
492 back into its normal position wherein it does 
not urge the bell Crank 495 into controlling posi 
tion. From the foregoing it is clear that whenever 
the lever 440 is in "above index' position and 
the data presented by the actuators are below, in 
the alphabetic, date, or numerical scales, the data 
Set up, the control devices will be actuated to 
change the Sorting function of the machine. 
The machine will function in the normal man 

ner only if the data presented are above, in its 
Scale, the data set up. Therefore, this kind of 
control is called “above index' control. When 
the operator of the machine chooses such control 
he will expect the machine to separate records, 
print, etc., only when the data on the punched 
card or totalizer wheel are "above' that certain 
name, number, or date which he has set up by the 
control knobs. 
The condition of the control devices as posi 

tioned by the lever 440 in "above index' position 
would serve equally as well on "between index' 
control, in connection with the devices shown in 
Figs. 10 and 10A as already described. The bell 
crank 495 would be urged into controlling posi 
tion unless the data presented by the actuators 
was between the limits of the data set up by the 
pairs of knobS 420. Under the latter conditions 
the bell crank 492 would be pushed back into nor 
mal position also holding the bell crank 495 in 
that position. It is to be noted that during "be 
tween index' control, if the data presented to the 
machine are not between the range of values in 
the alphabetic, date, or numerical scale, set up 
by knobs 420, the control devices will be actuated 
to change the Sorting function of the machine in 
a manner similar to that described in connection 
With the other ranges of control. 

In the extreme right hand position of lever 
440, the "no print' position, roller 491 is held in 
the bottom of cam slot 490 so that spring 494 urges 
bell crank 495 into controlling position. As long 
as lever 440 is held in this position a controlling 
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position will be assumed by bell crank 495 upon 
each operation of the machine. All record cards 
will then be directed into the bin 111. 
The connections from the controlling devices 

to the sorting mechanisms in the machine to en 
able the said devices to change the functioning of 
the said mechanisms will now be considered in 
detail. It has already been noted that when the 
bell crank 492 is rocked slightly in a clockwise 
direction, the lug 502 is moved away from bell 
Crank 495 and Spring 494 urges this controlling 
bell crank into its controlling position. At the 
proper time for the control devices to function the 
link 476 is shifted and stud 497 is moved from be 
neath shoulder 496 on the controlling bell crank 
and it swings in a clockwise direction into its con 
trolling position. 
To the end of the vertical arm of the con 

trolling bell crank 495 (Figs. 1A and 9) is piv 
otally held one end of a link 499 that extends 
downward and to the right (Fig. 1B) where its 
other end is attached to the arm 431 on the sort 
ing shaft 115. When the bell crank 495 is moved 
into its controlling position the connections above 
mentioned will swing the sorting blade 116 into 
the dotted position (Fig. 1B) thereby diverting 
the record card 79, associated with the item caus 
ing the control devices to function, into the bin 
1ll. From the above it is clear that the cards 
containing items that are printed, accumulated, 
etc., in the normal manner will fall into bin 112, 
whereas all cards containing data that is not 
printed, not accumulated, etc., and causing the 
machine to function in an unusual manner, will 
be separated from the rest of the cards and will 
fall into bin 111. 
What I claim is: 
1. In a machine for sorting record cards, con 

trol devices settable in a plurality of orders to 
form a pair of control names, numbers, or dates, 
means provided in a plurality of orders of said 
devices for adapting lower order devices to be 
controlled by higher order devices, means under 
Control of said cards for comparing the data set 
up by said control devices with the data on said 
Cards, and means under control of said compar 
ing means for sorting the cards according to the 
comparison of the data on the card with the data 
existing in the scale of the data between the pair 
of names, numbers or dates set up by said devices. 

2. In a machine for sorting record cards, con 
trol devices settable to form a plurality of orders 
of control data, means provided in a plurality 
of orders of said devices for adapting lower order 
devices to be controlled by higher order devices, 
means for determining the range of control exer 
cised by said devices, means uder control of said 
cards for comparing the data set up by said con 
trol devices and range control means with the 
data. On Said cards, and means under control of 
said comparing means for Sorting the cards ac 
cording to the comparison of the data on the 
cards with the data set up. 

3. In a mechanism for Sorting record cards 
perforated with data in code, Sensing devices 
adapted to cooperate with the perforations of 
a plurality of the orders of the data in code on 
the card, manipulative members one for each 
order of the data, Said members being adapted to 
be manually adjusted to form data for Sorting 
control, means for determining the range of 
control to be exercised by said members, means 
provided between a plurality of said members 
for adapting lower order members to be con 
trolled by higher order members, and means 
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under control of said devices, said range deter 
mining means and said members for sorting the 
cards which have data lower in scale than the 
data set up by said members, the cards with data 
coinciding with the data set up, or the cards 
with data higher in scale than the data set up 
with said members, depending on the range of 
control Selected. 

4. In a mechanism for sorting record cards 
perforated with data in code, sensing devices 
adapted to cooperate with the perforations of 
all the elements of the data in code on the card, 
manipulative members two for each element of 
the data, said members being adapted to be ad 
justed to form a pair of names, numbers, and/or 
dates for sorting control, means cooperating with 
a plurality of said members extending across a 
series of elements of the data for adapting men 
bers for lower order elements to be controlled by 
the higher order members, and means under con 
trol of said devices and said members for sorting 
the cards which have in code data which stands, 
in the scale of the data, between the data set up 
by Said members. 

5. In a machine for sorting record cards, a 
plurality of actuators, means under control of 
Said cards for determining the extent of move 
ment of Said actuators so that they are arranged 
to present a data setting in a plurality of banks, 
devices for Sorting Said cards, means for select 
ing the range of sorting control between limits 
of data, and manipulative control devices set 
table in a plurality of banks and controlled by 
Said actuators, means provided in a plurality of 
banks of Said control devices for adapting lower 
bank devices to be controlled by higher bank 
devices, and means under control of said actu 
ators and Said manipulative devices for operat 
ing said Sorting devices according to whether the 
data on the card are between certain limits in 
the scale of the data, the limits being set in said 
control devices and range Selecting means. 

6. In a machine for sorting record cards, a 
plurality of actuators, means under control of 
Said cards for determining the extent of move 
ment of Said actuators so that they are arranged 
to present numbers, names or dates, devices for 
Sorting Said cards in accordance with the data 
presented by the actuators, comprising a means 
for setting a range of control requirements for 
above, below or exact control manipulative con 
trol devices under control of said actuators for 
determining how a card will be sorted, and a 
linkage under control of said actuators and said 
manipulative devices for varying the operation 
of said sorting devices depending whether the 
data are above, below or exactly of the magni 
tude of a requirement set in said control devices 
and range setting means. - 

7. In a machine for sorting record - cards, 
means for setting up a pair of data in a plural 
ity of orders, means for comparing the data set 
up with the data on the cards in a plurality of 
orders with respect to Order position as well as 
magnitude of each figure of the data, a pair of 
Sorting bins, and means under control of Said 
comparing means for directing the cards con 
taining data between the pair of data set up into 
one bin, and the other cards into the other bin. 

8. In a machine for SOrting record cards, a 
plurality of actuators each having a cam face, 
means under control of said cards for determin 
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ing the extent of movement of said actuators, 
manually adjusted control elements cooperating 
with the cam faces on said actuators and settable 
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in positions to form data in a plurality of orders, 
means for selecting the range of control to be 
exercised above or below the data setting, and 
means under control of said elements and said 
range selecting means for controlling the sort 
ing of the cards according to whether the data 
on the cards are above or below the data set up. 

9. In a machine for sorting perforated record 
cards, a plurality of actuators each provided with 
a control notch and a can face, means for posi 
tioning said actuators under control of said cards 
to form a name, number or date, control knobs, 
One for each actuator and settable in positions 
along the actuators to form a name, number or 
date, control elements held by said knobs for 
actuation by said notches or cam faces on the 
actuators, control devices rendered operative by 
actuated elements, a control lever for deternin 
ing whether the range of control of said devices 
is to be exercised above, below or exactly at the 
data set up by said knobs, and means under con 
trol of said control devices for sorting the record 
cards. 

10. In a machine for sorting record cards, a 
plurality of actuators each having a surface pro 

surface, one on each side of the notch, being of a 
different level, means for determining the extent 
of movement of said actuators so as to position 
them to form a name, number or date, control 
devices settable to form a name, number or date 
and cooperating with said notch and said sides 
so as to detect whether the data formed by the 
positioned actuators are higher (in the alphabetic, 
numerical or chronological scales), lower or ex 
actly the same as the data set up with Said de 
vices, and means controlled by said control de 
vices for sorting said cards. 

11. In a machine for sorting record cards, a 
plurality of actuators, means for determining the 
extent of movement of said actuators, devices for 
sorting said cards, control elements which may 
be set in positions to form a name, number or 
date, control devices for comparing said set up 
data with the data presented by the actuators, 
and a control lever cooperating with said control 
devices and having a plurality of positions for 
selecting the kind of control wanted, the arrange 
ment being such that in one position no control 
is exercised, in another position control is exer 
cised when the data presented are higher in the 
alphabetic, numerical, or chronological scale than 
the data set up, in still another position control 
is exercised when the data presented are similar 
to the data set up, in another position control is 
exercised when the data presented are lower in 
the scale than the data set up, and in the last 
position of the lever control is exerted regardless 
of the data presented by the actuators, and means 
under control of said control devices and said 
lever for controlling said sorting devices. 

12. In a machine for sorting record cards, a 
plurality of actuators each provided with a con 
trol notch and cam faces, means for positioning 
said actuators under control of said cards to 
form a name, number or date, control knobs, two 
for each actuator and settable in positions along 
the actuators to form a pair of names, numbers 
or dates, control elements held by said knobs for 
actuation by said notches or can faces on the 
actuators, control devices rendered operative 
by actuated elements, and means under control 
of said control devices for sorting the cards hav 
ing data between the names, numbers or dates 
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set tip on said control knobs aside from the other 
Cards. p 

13. In a machine for sorting record cards hav 
ing data in a plurality of fields, means for setting 
up control data in a plurality of fields, each of a 
plurality of orders, means for comparing the data 
set up with the data on the cards, means for de 
termining the range of control desired whether 

above, below or between the data set up, and 
means under control of the comparing means and 
the range determining means for sorting the 
cards according to whether the data thereon are 
above, below or between the data set up in any 5 
of the fields, 

JOHN W. ARMBRUSER. 


