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John William Armbruster, East Rockaway, N. Y., 
assignor, by mesne assignments, to Internal 
tional Business Machines Corporation, New 
York, N. Y., a corporation of New York 

Original application February 5, 1930, Serial No. 
425,966. Divided and this application August 
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UNITED STATES PATENT OFFICE 

12, 1931, Serial No. 556,584 
9 Claims. 

The primary object of this invention is to pro 
425,966, filed February 5, 1930, for accounting and 
tabulating machines. 
The primary object of this invention is to pro 

Vide an improved form of printing mechanism. 
The printing mechanism in this case is shown 
to be under control of record cards perforated in 
code. However, it is apparent that the novel 
printing features disclosed may be applied to va 
rious other types of printing machines. 
Another object of the invention is to provide 

devices for printing duplicate records in an im 
proved way. 
A feature of the invention is the printing of a 

plurality of lines of data on a record sheet in one 
Operation. The printing mechanism includes in 
terspersed type members for printing more than 
One line of data from one group of type members 
in a Single Operation. 
Another feature of the invention is the printing 

Cf bills, receipts, etc. in the regular mailing form 
as an incident to the performance of other ac 
Counting operations. 
Another object of the invention is to provide 

means for controlling printing according to the 
magnitude of the data presented for printing. 
The data presented is compared with predeter 
mined names, numbers, and/or dates set up in 
the machine by the operator. 
Another object of the invention is to control 

printing of totals according to the comparison of 
the data presented for printing with other prede 
termined data decided upon by the operator of 
the machine. 

it is also an object of the present invention to 
provide printing devices which are adapted to 
print more data, Simultaneously than was before 
possible in machines of the tabulating or account 
ing class. The mechanism disclosed is adapted 
to print from One record card in one operation 
the sance amount of data that before required 
three record cards and three operations of a 
Inachine. 
By means of the present printing device a name, 

address, amount, etc. can now be printed in one 
cperation and in the proper position on the record 
media. A feature of the printing devices is that 
an address may be printed directly under a name, 
in the standard mailing form, during a single 
operation of the machine. The position of the 
name and address on the record paper (it may 
ba a bill, receipt, statement, etc.) is important, 
especialiy when used in the mails with a window 
envelope. To Secure the novel results described 
above, related type bars are arranged alternately 

(C. i0-93) 
between other type bars, and they are impressed 
against a platen by eccentrics. The use of these 
operating eccentrics results in a simple positive 
noiseless type of printing that does not require 
printing hammers and the space usually required 
for such devices. An additional feature of the 
printing devices is that they are constructed to 
print a duplicate record of all matter printed. 
A more complete control of the functioning of 

an accounting machine is also an object of this 
invention. Heretofore, when a control of the 
functioning of a machine, such as no-print, Was 
set, that control would prevail and would not be 
varied no matter what data was printed, added 

CO 

or totalled. The present machine provides con- 70 
trol for many of the functions of the machine 
that is so devised that when the data presented 
by the record card does not satisfy predetermined 
requirements, which are decided upon and set up 
on the machine before its operation, the Said 
controls will separate such data from the other 
data that does satisfy the requirements. Be 
cause of its complexity, this object will have to 
be explained in detail. 
In this specification, it is assumed that the 

date scale starts at January and progresses along 
to December so that July would be higher than 
June in the chronological scale. In the alpha 
betic scale, a may be taken as the first letter and 
all other letters in order up to 2 may be mentioned 
hereinafter as being higher in the alphabetic 
Scale. 
An object is to make the control devices So that 

not only can one denomination of a number, Or 
period of a date, or letter of a name, be the de 
termining factor for control of printing, but, that 
a full number, date or name, may be the deter 
mining factor. 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 
is of a lower or higher place on the scale used, 
but every order of the setup has this power. If, 
for instance, 76.82 be set up for a control and 
76.92 be presented by the record card, then the 
dimes order control devices will have the ability 
of manifesting that the number tendered is 
larger; 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 handling a number, a 
plurality of denominations in the control device 
are coupled so that control will not be exercised 
by a dimes, dollars or cents bank alone, although 
it is possible, but a full number consisting of the 
units, tens, hundreds, etc. denominations may 
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2 
be set up on the controls and then said control 
will be affected by the full number of units, tens, 
etc. denominations presented by the punched 
card. In a like manner, when a date is consid 
ered, not alone can a certain year, month or 
day be made the controlling factor, but the full 
date of all three periods combined may control 
at the same time. 

Control data comprising a date consisting of 
a certain year, month and day may be set up 
to simultaneously act as a unit in controlling ac 
cording 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 name con 
trol in the present machine, the first letter or 
any letter of a name is not alone the sole deter 
mining 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, ac 
cording to the place a name of a man, city, 
state, etc. presented on a punched card, occupies 
in the alphabetic scale. For example, the letters 
OMTIN may be decided upon as the control 
wished exercised over certain names about to be 
presented in the machine by punched cards. AS 
the cards run through the machine and the con 
trol mechanism functions not only will names 
such as Prota, or Winte, which 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 Omtip or Omwal will have the same influ 
ence, even though the change in the alphabetic 
magnitude occurs in the center or at the end of 
a name. To exercise this novel control the de 
vices are arranged so that the Setting of manip 
ulative elements to a certain place in the nu 
merical, date, or alphabetic scales, plus the Set 
ting of an element to indicate whether control 
is desired above, below, or exactly at that certain 
place in the Scale used, Will, upon operation of 
the machine control devices, vary the regular 
printing of the data, within the control of the 
two elements, from that data outside of the con 
trol of the range predetermined by the two ele 
ments. 
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 actu 
ator to an extent corresponding to the particular 
position held by the manipulative element pre 
sents 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 
actuator 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 number 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, num 
ber, agent, age, policy number, date, operator, 
occupation, name or address, by the manipulative 
knobs provided for the purpose; then next he 
can require, by moving a lever, that the above 
data will control in one of five different Ways. 
The first position "PRINT’ of the lever denotes 
that the machine is to function in its usual 
fashion, which means it will print any data pre 
Sented by the punched cards. The second posi 
tion of the lever is the “above index' position. 
With the lever in this position, the machine will 
print only the data, which includes a name, num 
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ber or date which is higher in the numerical, 
dating or alphabetic scales than that 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 less, that 
data will not be printed. However, if the data 
included an amount of $15.01 or more, the data, 
Would be printed. 

In a like manner, if Dec 29, 21 is set up by the 
knobs and data is presented dated Dec 29, 21 or 
before, that date will not be printed, but if the 
data is dated Dec 30, 21 or later, printing will 
take place in the usual manner; so also if EN is 
Set up by the name knobs and data is presented 
including a name such as ENRIGHT or EMSILL 
or a name lower in the alphabetic scale, that data 
Will not be printed, however, if the data includes 
a name Such as EODISE or EPSTEIN or a name 
higher in the alphabetic scale, then the data, will 
be printed. 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 
only the data, which includes a name, number, or 
date that is exactly the same as that requirement 
which is set up on the manipulative knobs by the 
operator of the machine. The fourth position of 
the lever is the "below index' position. Under 
this control the machine will print only the data 
including a name, number, or date which is small 
er or lower in its scale than that set up on the 
adjustably Set knobs. With this control, the ac 
tion of the lever in the "above index' position is 
reversed. Taking the same examples of the set 
ting of the manipulative knobs given above, then 
given data, presenting $14.99 or less, a date of 
Dec 28, 21. Or earlier, a name of lower than Emsil 
in the alphabetic Scale, Such data, will be printed, 
and any data, higher in the respective scale will 
be rejected. The fifth position of the lever is the 
"no plint' position. In this position a control is 
effected So that printing will not occur no matter 
what the data, on the card or the setup 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 normal 
operation of the machine. Aside from the above, 
however, other special controls are provided for 
use during totalling operations to vary the control 
in accordance With conditions existing at Such 
times. 
as additional objects of this invention. 
The machine includes many novel methods of 

These novel features will next be described 
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totalizer engaging during total taking. An accu 
mulator control key is part of this mechanism. 
During regular adding operations this key deter 
mines whether adding will always take place or 
whether the adding will take place under control 
of the control Section described above. When un 
der such control, data, not printed will also not be 
added. During totalling, however, depression of 
this key will result in novel control of the total 
izer meshing with the actuator. The usual total, 
Sub-total, and non-add keys are provided and 
they will normally cause the machine to time to 
talizer engagement with actuators in the usual : 
fashion as is their action in most accounting ma 
chines. Under Such normal conditions, the total 
key will, when depressed, cause clearing of the 
totalizer and printing of the amount standing 
thereon. The sub-total key will cause printing of 
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1,957,198 
the amount standing on a totalizer, at the same 
time retaining the amount in the totalizer. The 
non-add key will, as its name implies, prevent 
adding. Now, however, depression of the accu 
mulator control key in addition to One of the above 
mentioned keys will cause functioning not here 
tofore possible in any accounting machine and of 
decided utility in many uses of Such machines. 
Depression of both the total and control keys will 
result in a control of totalling by the amount 
standing on the totalizer. 
The control level will be put in one of the five 

positions and the adjustable knobs mentioned 
above will be set to a particular amount. Then, 
upon operation of the machine any amount not 
meeting the requirements set by the controls will 
change the totalizer meshing so that the amount 
taken out by the restoring of the totalizer to Zero 
will again be put in the totalizer, thus changing 
the totalling function to sub-totalling without 
printing. Therefore, the amount that does not 
satisfy requirements, or that for some other rea 
son is wished retained, will be kept in the totalizer 
for all future operations such as additional add 
ing operations, reference to in checking up de 
linquents in payment, or accounts overdrawn, 
etc. It is clear that the retaining of certain data 
in the totalizers at times, even though they are 
set for zeroizing, is a useful method of operat 
ing the machine. With this type of use of the 
machine, it could be arratiged so that printing on 
the detail strip will always occur. This may be 
done by an alternative method of construction aS 
suggested above in coninection with printing. 

If the sub-total and accumulator control keys 
are both depressed there will result a control of 
changing this function by the amount standing 
on the totalizer. The controls being set and the 
machine being operated, then movement of the 
actuators to an amount Satisfying the require 
ments set by the controls, will change the total 
izer meshing so that the amount rolled out of 
the totalizer wheels as they are brought to Zero 
will not be rolled back in again, thus the Sub 
totalling function will be changed to totalling. 
In this way any amount that Satisfies set require 
ments, or for some other reason Such as closing 
an account that is paid up, or clearing after a 
last installment is paid, is cleared out of the 
totalizer. 
The usefulness of clearing out a totalizer, when 

set for a sub-total is believed apparent. The 
ability of the machine to choose either a total 
or sub-total function and no print the data, de 
pending upon the amount in the totalizer is be 
lieved a very useful function. It is also contem 
plated that additional wheels could be put on 
the totalizer so that all the data, now presented 
by the punched card could be held in a storage 
totalizer and represented by positioned Wheels. 
With this done, the totaling function could be 
varied and controlled not only by the amount 
standing on a totalizer but also by the date, name 
or some other designation presented by the to 
talizer when a total is being taken therefrom. 
Another method of control has been devised 

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

3 
control between two dates such as between De 
cember and April, representing a quarter year 
in which it is often convenient to have the data, 
falling within that period tabulated and recorded 
aside from all other data. Another example is 
that of amounts or numbers. At times, it is Well 
to print data, having numbers say between 500 
and 800, or having amounts between 60.00 and 
90.00, while no printing other data. Outside this 
range of numbers. So also in alphabetic con 
trol, it may be well at times to separate data, 
including names beginning with K, L, and M from 
all other data. 
To secure “between index' control over a 

range of names between two selected names 
comprising a plurality of letters, the machine 
may contain two banks devoted to name set-up 
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 
ZZZZZ and SMITH. The name data presented 100 
to the machine would then be compared With the 
name Set-ups 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 105 
Selected. 

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 control that was exerted on data below, 
above and On a certain index. Such controis in 
clude printing during normal operations, while 
during total taking the functions of totalling 
and sub-totalling may be changed without print 
ing under influence of the control devices. 
An important object is to secure a selecting 

device that Will separate out of a mass of data, 
a certain group of data, not alone of one char 
acteristic but of a group of characteristics be-, 
tween variable limits set by the machine. Here- 120 
tofore, in the knowledge cf the applicant, selec 
tion depended upon a single characteristic of the 
data and only by later combining the results of 
Single Selection was group selection secured. 
While the above outline of objects presents 125 

the general purpose of the present invention 
many other worthy and novel purposes will be 
apparent as this Specification continues. 

The illustrative machine 
To aid in describing this invention it has been 

thought advisable to apply it to a specific case. 
A certain class of machine has been illustrated 
in the drawings, a general outline of which ma 
chine will be given now to help the understanding 
of the detail description given hereinafter. Even 
though this machine serves admirably to illus 
trate the important features of the invention it 
is to be understood that the specific application 
of these features is not intended to restrict their si) 
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 na 
chine illustrated is adapted for use by a large 
insurance company. It is thought that Such a 
concern may have different districts each hav 
ing a group of agents Who Solicit, the disposal 
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4. 
of the various policies 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 in 
coming data from the policies, etc. onto the 
punched cards. These cards would then be filed 
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 different terms of 
payment, some annually, Some quarterly, Some 
monthly. The present machine will print bills 
or statements ready to mail calling for such pay 
ments. 
The data recorded on the punched card is in 

tended to cover most statistical requirements. 
There is plenty of room left on the card, after 
the following data is on, for other records. The 
data on the card includes the following items: 
A number given to the policy holder that dis 

tinguishes him from any other having the same 
name, etc. This number is a convenient means 
for sorting a particular record card out of a group 
of Cther 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 pro 
vide different spaces one for each amount which 
could be progressively printed 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 as 
signed numbers and these numbers are also re 
corded on the record card. The agent who is re 
sponsible for the taking of the policy is recorded 
by having a punching corresponding to his num 
ber inserted in a section reserved for it on the 
punched card. The occupation 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. The 
code number of the key punch operator who trans 
fers the data to the record card is represented 
by a combination of holes in the card. This desig 
nation is provided merely for placing the respon 
sibility for mistakes made in making the record 
cards. The date of the issue of the policy is also 
represented by a combination of holes on the card. 
This portion of the record is useful in governing 
the time of sending annual or periodical state 
ments and for statistical purposes. The kind of 
policy is also represented on the card and may be 
used in sorting, aside from the card color differen 
tiation. The full name and address of the policy 
holder are also presented by code punchings on 
the card. These punchings provide the means 
for addressing the statements, besides furnishing 
means whereby an alphabetic listing of records 
according to name may be made or a listing ac 
cording to location in a certain city or state is 
possible. The convenience of having all this data 
On one card instead of on three or more cards is 
believed apparent. Thus, it is seen that a com 
plete record of all information concerning a poli 
cy is contained in a single record card. 

Full printing facilities are incorporated in the 
machine for recording all the data mentioned 
above, as it is required. The group of punched 
cards upon which operation is desired is placed 
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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 necessary to place a pair of type on the 
bar, corresponding to said combination, opposite 
two platens. Printing may then be performed on 
two record sheets. The one sheet is of the form 
of a bill and is cut off the supply roll and issued 
out of the machine after printing. This sheet is 
Suited for mailing and may be sent out in a 
Windowed envelope to the policy holder remind 
ing him that a payment is due. The other sheet 
is in the form of a record strip and is kept in the 
machine, being wound on a storage roll after each 
printing operation. This strip is well suited for 
bookkeeping or statistical department use and 
may be removed from the machine for such use at 
any period, most likely at the end of every day. 
Means for no-printing, total printing, and other 
controls will be explained hereinafter. 
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 total 
izer. During regular operations the correct 
agent's totalizer is automatically selected by a 
train of connections controlled by the movement 
of the agent typebar 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 agent's totalizers. These to 
talizers are operated by rack teeth cut in the 
amount typebars which are also under control of 
a Section of the punched card. 
Thus, it is clear that during regular opera 

tions the totalizer operation and selection is 
Wholly automatic and under control of the 
punched card. However, during totalling other 
conditions prevail. Only one totalizer at a time 
is engaged, and a blank card could be placed in 
the jacquard device so that no selections are made 
by automatic means. A selection lever is pro 
Vided for this purpose, and movement of it to one 
of the notched positions out of normal will select 
one of the 15 agent totalizers or the grand total izer for totalling. 
During regular operations as the cards pass 

through the machine, an agent's totalizer will 
have accumulated on it the amounts Standing on 
every card which contains the combination of 
holes denoting that that particular agent wrote 
out the policy. Thus, as the bills are issued for 
the policies for which a certain agent is respon 
sible, the amounts of those bills are accumulated 
in the related totalizer. 
Number, totalizer, and sub-totalizer keys are 

provided to condition the mechanism meshing 
the totalizers with the actuators so that a total 
or Sub-total operation of one of the totalizers can 
be secured. Upon depression of the total key, 
movement of the selection lever to one of 16 
positions, and subsequent operation of the ma 
chine, the total of the selected totalizer is print 
ed and the totalizer is cleared. Movement of the 
Selection lever also places a designation type in 
position to print upon the record material, ad 
jacent the item, the agent's number and a total 
sign showing that a total was taken. At the time 
of taking a total it would be well to place a blank 
card in the jacquard frame to prevent actuation 
of all the feeler pins and movement of all un 
necessary type bars. 

In a similar manner, operation of the machine 
in combination with depression of the sub-total 
izer key Will produce a printed total of the amount 
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standing on a certain totalizer leaving the amount 
in the totalizer. 
A non-add key is suited for use during regular 

operations of the machine. At Such times as this 
key is depressed, printing may take place but 
accumulation of the amounts in the totalizer 
Will be prevented. One use of this feature would 
be when follow up or duplicate bills are needed. 
The amount does not want to be added at this 
time for then it would be presented twice in the 
totalizer. 
The uses to which the totalizers could be put 

are many. As shown in connection with the agent, 
they could be used to find the commission due the 
agent for his efforts in placing the policies. The 
amount on the totalizer, of course, is the amount 
billed the various policy holdiers secured by the 
agent, and his commission is only a percentage of 
the amount. As these Commissions may dinin 
ish in percentage as the policy ages, only the p3li 
cies secured by him over a certain period, usually 
say a year, may be selected at One time. These 
cards as they are selected (by devices about to be 
described) from others of their group (printing 
bills and a record meanwhile) will accumulate the 
amount over the certain period. This amount 
may be printed, and in crediting the agent, it may 
later be multiplied by the percentage of commis 
sion that the period calls for. So also, in a like 
manner, cards of another period may be selected 
and accumulated and later totalled from the 
agent's totalizer. This process may continue until 
up-to-date. 
The operation may be carried on to determine 

the commission of 15 agents simultaneously and 
meanwhile the grand totalizer will record the sum 
amounts upon which the commissions for all 
agents are based. The agent's commission may 
also vary with the kind of policy. This condi 
tion could be taken care of exactly as the One 
above explained only selection of accumulation 
would depend on “kind of policy' rather than 
On date. When the connission is affected by 
two of the characteristics of a policy there can 
be two selections by two operations of the ma 
chine. The first Operation could be non-add and 
merely selects required cards according to one 
characteristic, he next operation could select 
and add according to the other characteristic. 
The above example of letting the totalizer 

represent an agent was chosen for its simplicity. 
There are many other uses to which they may be 
put in the machine perhaps to better advan 
tage, but it is believed that the essence of the 
invention is fairly well illustrated when used as 
described. The totalizers may represent a kind 
of policy, a certain period of time, or even the 
policy holder. Many novel conditions would be 
brought about if the machine were provided with 
a large number of totalizers, each one represent 
ing a policy holder and being selected by the 
policyholder number. Then the amount accumu 
lated on a totalizer would represent the amount 
paid on a policy, providing that all the bills 
issued by the machine were paid. If they were 
not paid, any follow-up System as now used 
would detect delinquents. Dividends, etc. could 
be figured from the amount held by the various 
totalizers. 
At the front of the machine is located a control 

section. It consists of a control lever on One side 
and a control plate extending a CrOSS the machine 
and having a plurality of notched slots along 
which knurled knobs may be shifted. The con 
trol lever is shiftable in a notched slot to one of 

5 
five controlling positions. Each position deter 
mines in what way the control knobs are to effect 
control of the accounting operations of the ma 
chine. Each control knob cooperates with a 
related type bar or actuator and has as many 
controlling positions as the type bar has print 
ing positions, for example, the months control 
knob has 12 controlling positions. These control 
knobs are arranged in groups, each group being 
a Separate characteristic of the data handled by 
the machine. For example, there are 5 amount 
control knobs, 3 date control knobs (year, month, 
day), 2 policy holders name control knobs, etc. 
It is contemplated that only one group of knobs 
be used for controlling at a time, although there 
is no reason why two or more groups should not 
be used as a simultaneous control. To aid in 
placing the control knobs in position, the slots 
in the control plate are notched and on the side 
of each notch are indicia identifying the posi 
tion. 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 correspond 
ing to the number, name, or date selected. The 
knobs Will remain in this position until moved by 
the machine Operator for other control. In this 
position they are adapted to change the function- 105 
ing of the machine in many ways, the one way in 
which they are to control at one time being deter 
mined by the control lever already mentioned. 
This control lever in one position (PRINT) dis 
ables the controlling action of the knobs so that 110 
printing accumulating, etc. will occur no matter 
what position the control knobs occupy. 

In the next position "above index' of the lever 
the control is exerted on data, whose magnitude 
in their respective scale is below that to which 115 
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 acceptable, and 
printing will occur in the normal manner. If the 120 
amount had been $3.65, however, the controls. 
would have functioned to prevent the printing 
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 25 
that was 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 con 
trol knobs of a group are placed to represent an 
amount, name, date, etc. only the data including 30 
that certain amount, name, or date will be 
printed. For example, if Jan. 10, 1920 is set on the 
date control knobs, only data including that date 
will be printed. In the next position “below 
index' of the lever, the conditions described 135 
above in relation to the "above index' position 
are just reversed. For example, if SM be set on 
the name control knobs at this time, data in 
cluding a name such as SLOSS will be printed 
but if a name such as SNOWER is presented, the 
data associated therewith will not be printed. 
The next position "NO PRINT' of the lever con 
trols for preventing printing no matter What 
data is presented by the punched cards or in what 
position the control knobs rest. Another posi- 145 
tion, a control mechanism for which is shown in 
the drawings, could be added on the lever. It 
would control between two points set by two 
control knobs in a slot of any scale. For example, 
two knobs in the date Scale could be set at Mar 150 
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6 
and July, then operation of the machine would 
print only that data of a date between Mar and 
July. All others would be rejected. 
These various controls above mentioned are 

very useful for statistical work in a large in 
surance 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 having that certain premium will be 
listed, sorted, and accumulated, out of all others. 
The record furnished by using this control and 
setting up different amounts until all cards are 
recorded would show which is the popular pre 
mium 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 policies having premiums larger than that 
certain amount will be printed. All others will 
be merely fed through the machine. So also with 
“below index' control, only policies of Smaller 
premiums than set up will be recorded. And with 
a "between index' control only policies having 
premiums ranging between the amounts set up 
Will be recorded. 
With the age control knobs set to a certain 

age and the control lever in "exact index' posi 
tion, only those policies having, in the data on 
them, that certain age will be printed. All others 
will be discarded. If this control is used in con 
junction with the date control the statistics can 
always be kept up to date regarding the age of 
policy holders, 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 according to date, giving a batch of 
cards for each year, say 1916, 1917, 1918, etc. 
Then, if the present date is 1920 and the 1917 
batch of cards is being 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 compiling the statistics. 
With the 'above index' or “below index' con 

trol being exercised, only policies in which the 
holders are above or below respectively the age 
set up by knobs will be recorded. This 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 such a con 

trol also if the age control knobs are set to in 
clude a certain range of ages, say between 5 and 
9 years. All policies allotted to children of that 
age would be recorded and all other policies 
would not be recorded. 

If the agent's control knob be set in a certain 
position and the machine operated under "ex 
act index' control, only the policies Secured by 
the certain agent will be recorded. If either the 
'above index', 'below index' or "between index' 
be used only policies Secured by agents in the 
group respectively above, below, or between the 
setup will be recorded. This control will be es 
pecially useful if the agents are divided into 
groups for competitive purposes, one group being 
matched with another in Soliciting business. 
The number assigned to each policy holder and 

represented on the punched card may 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. The policies may be numbered in the 
order of their issuance, then, in conjunction 
with the date selection, there can be found and 
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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 record 
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 of such errors. A section on the card is 
allotted to record the key punch operator's num 
ber. The control section is provided with an 
operator control knob and means of 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 recorded. 
An Occupation control knob is provided on 

the control plate and the punched cards are 
adapted to receive a combination of punched 
holes representing the policy holder's occupation. 
By means of these provisions the data on some of 
the cards because of having common occupational 
requirements may be selected out of the other 
data presented to the machine. Also, a group of 
Occupations 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 payment 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 the ma 
chine by setting the date control knobs to coin 
trol between May and June. Then, all policies 
dated in that class would be selected and tabu 
lated and have bills printed. In a like manner, 
policies payable quarterly would be picked from 
a group four times a year. 
Say the quarterly policy is dated June 10, 1917 

then on the date of Sept. 1, 1917, Dec. 1, 1917, 
and Mar. 1, 1918, etc. the date control knob will 
be placed at June position and the data on all 
the June policies including the One above will 
be printed on a bill and a record strip, the 
amount Will be accumulated in a totalizer and 
grand totalizer and the card will be sorted. To 
sort out and print a record of expired policies, 
the control lever is Set to 'below index' and the 
date (20 or 30 years prior to the present date, 
according to kind of policy) is set up on the 
date control knobs. Then, out of the cards run 
through the machine, those below the set date, 
in other words expired, will be tabulated, ac 
cumulated, and SOrted from the rest. As shown, 
One control bank is provided for the year des 
ignation, giving control eXtending Over 32 years. 
However, two banks may be assigned to this des 
ignation if a longer range of time control is 
desired. , 
The “kind of policy' control may be utilized 

to sort the cards for placement in their proper 
office files. Two banks 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 con 

80 

85 

90 

00 

110 



0 

20 

25 

30 

35 

40 

45 

55 

1,957,198 . . . . 7 

tros 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 
should be provided as shown in connection with 
the "city' name. 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 list 
ing Of the names, plus the data associated there 
With 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 provi 
Sions for street and street number printing, also 
space for city and state designation. The con 
trol section has 'city' and 'state' control knobs 
so that selection may be determined by geo 
graphical location of policy holders. With the 
“city' control knobs set in a formation of BOS 
ton and the control lever in "exact' position 
only the policies for holdiers residing in Bos 
ton will be tabulated. So also by means of the 
“STATE' control knobs a larger district, say, 
PEN.N., may be taken under control for re 
COrding. 

Froin the above examples as applied to the 
insurance business only a few adaptations of 
this flexibly controlled machine may be ob 
served. At any time during its operation and 
regardless of the position of the control knobs, 
printing or no printing may be had by setting 
of the control lever to either of those positions. 
The controls may also be used in combination 
where a plurality of characteristics of the data, 
any one of which is a desired controlling fac 
to are wished to exercise control at the same 
time. An example of this would exist when 
there are set in controlling positions the con 
trol knobs for a certain agent and a certain 
date. Then not only Would control be governed 
by the one characteristic, the agent, but the 
date of the data, presented would also exercise 
control. 
The ordinary total taking functions of this 

machine have been discussed above, but the 
machine is capable of other novel usefulness 
when totaling is done under control of the 
control section. This is accomplished by de 
pressing an accumulator control key at the same 
time a total key is depressed. 
When totalling is done under control it is poS 

sible to change, during operation of the machine, 
the function of totalling to a Sub-total, or a Sub 
total to a total without printing a record, the 
change being made when the amount standing 
in the totalizer selected does not satisfy the con 
trol amount that is set up by the amount control 
knobs and the control lever. To take an example, 
let us say that the agent's commission is figured 
every month from the receipts of the month for 
which the agent is responsible, and that another 
condition is that no agent shall receive commis 
sions on receipts of less than $200, but that the 
amount of receipts, even though they are less than 
$200, will be retained in the account of the agent 
for the next month when commissions will again 
be figured. To do this in the machine all that 
is necessary after shifting the selection lever to 
the position of the desired agent and depressing 
the total key is to depress the accumulator con 

trol key set up $200 on the amount control knobs, 
position the control lever in "below index' posi 
tion and operate the machine. Then, if that cer 
tain agent's totalizer contains less than 200 the 
item will not be printed but instead of a total 80 
being taken a sub-total will take place and the 
amount will be retained in the totalizer. 
The control may also be exercised by the control 

of amounts above the set up amount. The agents 
may be rewarded by a bonus if receipts for a 85 
month are larger than $3000. Also the size of 
the bonus will depend on the amount of the re 
ceipts over 3000. To retain all amounts over 3000 
in the totalizers for later reference all that is 
required when totalling besides selecting the de- 90 
sired totalizer, depressing the total key, is to de 
preSS the accumulator control key, set up 3000 on 
the amount control knobs, put the control lever 
in "above index' position and operate the ma 
chine. If the amount in the totalizer is more 95 
than 3000 a sub-total will take place and the 
amount will remain standing on the totalizer 
wheels instead of being cleared out. 
The way of changing the totalling functions 

as outlined above may also be used with the 100 
control lever in either "exact' or “between index' 
positions when a problem is presented for such a 
condition. 
A control may also be had during sub-totalling 

for changing this function to totalling and clear- 105 
ing out whatever amount is in the totalizer. This 
control may also be of the forms “above', 'be 
low', 'exact' or “between index'. An incident 
of Such a use follows: 
We will assume that throughout the year the 110 

monthly receipts of the agents are recorded and 
punched cards made So that a tabulation may 
be made at the close of the year. At that time, 
after clearing the totalizers of the last month's 
receipts, all the receipts of the year are accumu- 115 
lated into the totalizer. It is assumed that any 
agent not doing busineSS throughout the year of 
at least $2,500 Will have his agency taken away 
from him. With that purpose in view, the sub 
total key is depressed, the selection lever is po- 120 
sitioned and then the amount control knobs are 
set to 2,500, the control lever is put at “below 
index', the accumulation control key is depressed 
and the machine is operated. Upon operation, if 
the amount in the totalizer is less than 2,500 in- 125 
stead of a sub-total being taken as intended, the 
totalizer will be cleared to Zero and so will be in 
condition to receive a new account. A record of 
agents to be retained for having their quota will 
be printed at the same time. With all the same 130 
conditions above in force, but the control lever 
in "above index' position, upon operation of the 
machine, a printed record of the agents to be dis 
charged as not having over 2,500 will be secured 
the Sub-total changing to a total in order to clear 135 
the totalizers containing more than 2500. 
The machine may be employed in other classes 

or fields of business, for example, banking. Minor 
changes in construction may be necessary but 
nothing involving skill. We will take for a con- 140 
Crete example that 500 checking accounts are to 
be taken care of. The minimum amount allowed 
to stand in an account is to be $200. If the ac 
count falls below this figure during the month a 
charge is to be made at the end of the month. 45 
Also, daily slips are to be printed indicating ac 
counts overdrawn. Amounts will, of course, be 
added and subtracted at different times from the 
amounts in the accounts. At the end of every 
business day the amount standing in each account 30 
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is to be noted to detect Overdrafts Or accounts 
lower than $200. 
To meet these requirements, the machine would 

have 500 totalizers, one for each account, of a form 
as shown, connections being made from each to 
talizer to the amount racks. The means for con 
trolling the totalizers may be punched cards as 
shown, or a keyboard may be provided for Set 
ting up the data. The printing and controlling 
sections may be used just as they are. During 
the day the amounts on checks drawn on a cer 
tain account are substracted (by complements) 
from the related totalizer, while deposits made in 
the same account are added to the totalizer. At 
the end of a day or any period, all the Overdrawn 
accounts will have an abnormally large amount 
standing on the totalizer, a figure Such as 99,947 
showing that the account has been Overdrawn 
$53. This defaultication can be noticed imme 
diately when the check causing the Overdraft is 
tabulated in the machine if the items printed on 
the record strip are noted through a Window in 
the case. But if desired, at the end of the day a 
printed list and printed sheets of all overdrawn 
accounts may be had at Once, 
To do this, the amount control knobs are Set 

at 90,000, the control lever is set at "above index', 
the accumulator control key and sub-total key are 
depressed and the machine is operated between 
successive selections of the totalizers. Then, as 
sub-totals are taken of the different totalizers, 
if one comes along upon which more than $90,000 
is present, the control will be exercised and Will 
print an extra slip and change the Sub-total to 
a total, clearing that totalizer. If desired, the 
sub-total may be taken and the amount left in the 
totalizer (even though control is exercised) by 
not depressing the accumulator control key. 
After all 500 accounts have been Selected, the 
overdraft slips may be gathered and noted and 
used as notices to the account holder, of the State 
of his account. 
Now, we also wish to detect any account having 

less than $200 registered in a related totalizer 
at the end of a day. To do this the amount Con 
trol knobs are set to $200, the control lever is put 
in “below index' position, the sub-total key is de 
pressed, and the machine is operated between 
successive selections of the different totalizers 
Any account that has less than $200 will then 

- effect the printing of a slip. The slip will, of 
course, have imprinted upon it not only the 
amount standing in the totalizer but also a des 
ignation (by number or name) of the totalizer 
Selected. 
In the making of monthly statements the ma 

chine may also be useful. We will assume that 
the old balance is recorded at the head of a new 
statement sheet with the designation of the ac 
count. This can be done at the end of a month 
by the machine set to take an ordinary Sub-total. 
At the end of the first day in the month the old 
balance is noted and the amount Set up On the 
control knobs, the control lever is moved to 
“exact' position, the related totalizer is Selected, 
sub-total key depressed, and the machine oper 
ated. 
Every totalizer containing an amount similar 

to its old balance will print a slip showing that 
no transactions in the related account have been 
made during the day. If no slip is printed, how 
ever, the control lever should be moved to either 
“above index' or “below index' until a slip is 
printed. This slip will show a difference of the 
account over the old balance and this difference 
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may thus be noted On the statement sheet. With 
few changes the machine disclosed could be made 
to no-print the amount if it is exactly the same as 
the old balance and print the amount when it is 
different. Another change would allow the use 
of the statement sheet as an inserted slip so that 
printing of change in account would be done 
directly on the statement. These two changes 
would increase the speed of making a statement 
record. 
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 
inSurance 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 Select group of characteristics for tabulation. 
For example, recording of data concerning people 
between ages of 10 to 20 or 20 to 30, etc. or data 
relating to manufacturing establishments having 
a capital between $50,000 to $60,000, etc. the data, 
can be Selected, printed and sorted simultaneous 
ly and does not necessitate separate selection for 
each characteristic. Tabulation according to 
each individual characteristic can be had, of 
course, When desired. 
In large stores having merchandise that is sold 

On the installment plan many uses of the present 
machine may be developed. For example, a total 
izer may be assigned to each opening installment 
account. The totalizers may be grouped accord 
ing to the amount, all the totalizers in a group 
being Supposed to receive the same amount every 
month. As installments are paid they are added 
in the totalizer. The bills requesting the install 
ment payments may be made in a manner similar 
to the insurance bills noted above. When the 
amount. in the account falls below the required 
Standing of the group, the control mechanism in 
“below index' position will control printing to 
issue the bill. 
The above portion of the description is a general 

outline of Some of the objects of the invention 
and uses of the machine. The several Sections 
of the machine will now e described in detail 
with reference to the drawings which 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 printing, controlling and pa 
per feeding mechanisms. 

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 sort 
ing mechanisms, also the motor and connections 
to the Operating mechanism for totalizer engage 
ment. 

Fig. 2 is a view of a perforated record card. It 
is perforated as a card would have to be in order 
to actuate the machine and print a record as 
shown in Fig. 13. 

Fig. 3 shows the different combinations of holes 
pOSSible With five holes in combination. It also 
shows the number of steps of movement given the 
actuators of the machine, and the corresponding 
alphabetic and date printing positions of the 
actuators for each combination of holes. 

Fig. 4 shows the different combinations of holes 
possible with four holes in combination. It also 
ShoWS the number of steps of movement given 
the actuatCrs of the machine for each combina 
tion of holes, 
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Fig. 5 is a side elevation view of the mecha 

inism for converting the depression of four rods, 
in a jacquard mechanism sensed by four holes 
in a card in different combinations, into 16 dif 
ferent extents of movement of a type bar and 
totalizer actuator. 

Fig. 6 is a side elevaticn view of the mecha 
nism for converting the depression of five rods 
in different combinations into 32 different ex 
tents of movement of a typebar containing let 
ters, dates, or numbers. 

Fig. 7 is a side elevation view showing the 
arrangement of three of the mechanisms shown 
in Fig. 5 so as to be able to cperate all three 
from a single bank of 12 rods in the connection 
box of the jacquard naechanism. 

Fig. 8 is a side elevation view showing the ar 
rangement of two of the mechanisms shown in 
Fig. 6 so as to be able to operate both from a 
single bank of 10 rods in the connection box of 
the jacquard mechanism. 

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

Fig. 10 is a detail view of a form of control con 
structic for setting up two control characteris 
tics. 

Fig. 10a is a detail view of another form of 
manipulative control setting devices. 
Fig.11 is a sectional detail view taken along 

line 11-11 in Fig. 9 and showing the type bars 
and platens in printing position. 

Fig. 12 is a sectional view of the platens and 
the platen raising and lowering mechanism. 

Fig. 13 is a sample of a statistical record sheet 
printed by the machine. 

Fig. 14 is a sample of the detail strip retained 
in the machine. Fig. 15 is a sample bill issued by the machine. 

Fig. 6 is a front sectional elevation view of 
the type bars and manipulative control knobs. 

Fig. 17 is a plan view of the control plate and 
manipulative knobs showing the controlling po 
sitions of the knobs. 

Casing and framework 
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. The two ver 
tical frames are secured to and supported by a 
base plate 52. 
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 
Cwn supporting frames which are separably 
Inounted 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 mechanisms mounted on the rear of the 
machine. 

9 

A casing 53 covers most of the machine leav 
ing an open space for the insertion of the rec 
ord cards. The case also has apertures through 
which the controlling keys are depressed and 
the levers are rocked. A hinged cover plate 54 
in the case when lifted gives access to the rec 
ord material which may then be removed and 
ireplenished. 

Main operating mechanism. 
In the following description the operating 

Connections will be traced from the power Source 
up to the point of application. The application 
of the driving parts will be described further. On 
in connection with the mechanism with which 
they are used. Mounted on the base 52 is an 
electric motor 55 (Fig. 1B) the shaft 56 of which 
extends into a gear reduction unit 57. This 
gear reduction device may consist of the usual 
worn on the motor shaft with a cooperating 
Worm. Wheel. Connected to the Worm. 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 continuous operation of the 
machine or touched for single operations of the 
machine, and an interlock 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 61. The gear 60 
is in mesh with a gear 62 and actuates this gear 
through a single revolution on each operation of 
the machine. The gear 62 then transmits its 
motion to similar sized gears 63, 64, and 65, that 
Contain operating cams and projections for actu 
ating the various devices shown in Fig. 1B. For 
the purpose of transmitting the motion of the 
Operating shaft to the front of the machine a 
chain 66 is secured around sprocket 61 from which 
it runs forward to a sprocket 67 (Fig. 1A), loosely 
mounted on a stud 68 in side frame 50. Attached 
to the sprocket 67 is a gear 69 having a cam 
groove for operating the control mechanism. 
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 cam 
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 for actuating the paper 
feeding devices. 

Card handling devices 
The following section of this specification deals 

With the means for holding, feeding, Sensing and 
Sorting the record cards employed in the ma 
chine. 
A box 77 (Fig. B) is Secured to the rear exten 

Sions of the side frames 50 and 51. Fastened in 
the box is a shelf 78 upon which resets the rec 
ord 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 fric 
tionally 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 
pawl 83. 
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A train of operating parts are driven by the 

main Operating mechanism. They are used for 
the purpose of feeding a 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 con 
nection 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 normal position. Operatively connect 
ed to the end of lever 89 by a pin and slot con 
nection 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 description it will be apparent that 
every time the machine 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 l8. 
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 are adapted to determine which of the 
rods in the jacquard device will be operated. 
A pin frame 93 extends across the machine be 

tween the frames 50 and 51. In the pin frame 
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 ex 
tended out of the frame 93. Rollers 95 are mount 
ed 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 
reciprocate back and forth horizontally. To op 
erate 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 pro 
trudes into the can groove 97. In a rotation of 
the gear 63 the bell crank 98 will be oscillated 
first in a counterclockwise direction and then in 
a clockwise direction back to normal position. 
This motion of the bell crank is transmitted to the 
pin frame by a link 00 extending between the 
vertical 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 receive 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 perforation 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 be 
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fore 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 is sensed and the pins 
94 are withdrawn from the card, the latch 83 is 
Withdrawn allowing the card to fall into a sort 
ing bin. 
The above section of the specification is con 

Cerned With the card handling devices of the ma 
chine So now at this point in the specification the 
Card as it is punched for use in the machine may 
very well be described. 

Fig. 2 shows a Sample record card 79 of regu 
lar commercial size which is punched in the 
Code required by the jacquard mechanism in the 
present invention. The specific punching shown 
is that which is necessary to control the machine 
SO that the statistical sheet shown in Fig. 13 is 
printed. 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 to con 
trol the positioning of an actuator in one of 
16 positions. The groups of holes on the right 
hand side of the card are five holes in height 
and two groups may be placed one above the 
other with a horizontal space between. 

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, 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 num 
ber 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 
below each combination. There are sixteen ac 
tuator positions, providing 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 adapted 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 American money system or the decimal sys 
tem, 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 totalizer actuation is concerned. 
The connection rod designating letters v, ac, gy, 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 be 
low each combination. These actuators as 
shown in the present machine are used to posi 
tion a type Section and not to actuate a totalizer 
although they may be used to do so if desired. 
There are thirty-two actuator positions, provid 
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ing 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 

These Wa 
rious date, number, and alphabet type are shown 
in Fig. 3 in vertical alignment with the con 
bination of holes necessary to secure their selec 
tion for printing. The letters a, b, c, d, and e 
have been placed in horizontal alignment with 
the perforations with which the related connec 
tion rods cooperate. 

Jacquard or decoding mechanism 
It may be noted from the description of the 

record card that there are disclosed herein tWO 
forms of this jacquard device. One is under the 
control of combinations of four holes and the 
other form is 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 connec 
tion rods a, b, and up, ac, etc., previously men 
tioned. 
This connection box (Figs. 5, 6, 7, and 8) con 

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 
plates 136, only one of which is shown in Fig. 5, 
and a center plate 137, Fig. 6. The connection 
box is removable as a unit. It is contemplated 
that the side plates have fixed lugs or studs for 
sliding in locating slots in the main side frames. 
The box could slide out of the back of the ma 
chine after the removal of the sorter and 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 up, ac, g, and a 
has a spring 138 for restoring it to normal posi 
tion and a stop 139 for holding it there. When a 
sensing pin 94 is inserted through a hole in the 
record card it will slide the related connection 
rod to the left in 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 cooper 
ating with each bank of four rods. The parts 
throughout the device for the one bank are con 
fined 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 move 
ment. 
When the rod w, Fig. 5, is operated it rocks 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 141 is rocked out of the path the 
rack 143 will move one tooth space to the left. 

11 
In a similar fashion operation of rody will rock 

a pawl 146 also pivoted on shaft 142 and sepa 
rated from pawl 141 by spacer 140. This pawl 
146 Cooperates with rack 147 alongside of and 
Somewhat 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 

Somewhat 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 at while the other arm is in front of rod 2. 
Thus, it is apparent that if either rod ac or rod a 
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 at and 2 operated 
simultaneously. Thus it is clear that pawl 148 
can be rocked to two extents, a small angle of 
movement by operation of one rod and a larger 
angle of novement 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 151 is al 
most entirely hidden by a somewhat similar rack 
153 which is in front 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 side that far. But, if pawl 148 is only 
rocked the small amount, it will, upon movement, 
of the rack engage an extension 154 on rack 151 
and only allow the rack to move four steps in 
stead of eight. The eight steps of movement of 
rack 151 are only allowed when the pawl 148 is 
rocked the larger amount by joint operation of 
rods act and 2. 
Another pawl 155 is offset to the side of crank 

150 and is adapted to be operated by rod 2. This 
pawl also pivots on shaft 149 and has a fol'- 
wardly extending arm normally abutting the end 
of a rack 153 which has a slot guiding it on bar 
i52 and allowing it to move four tooth Spaces. 
It will be noticed that operation of rod 2 alone 
will rock both pawls 148 and 155 releasing racks 
151 and 153 so that each may move four steps. 
A pair of bars 156 and 157 extend between the 

main side frames. Upon these bars there are 
fixed leaf springs 158 and 159 that have exten 
sions bearing upon each pawl tending to keep the 
pawl in normal position. 

Extending alongside the pawls 148 and 155 is 
a shaft 160 which is mounted in bail arms 161 
that are fixed to each side of shaft 149. A slight 
clockwise movement of shaft 49, Will, through 
the above devices, Swing the ends of pawls 148 
and 155 out of the bath of racks 151 and 153. 
This occurs only during total taking and Will be 
described more fully further on in the specifica 
tion. In a similar arrangement shaft 162 and 
bail arms 163 pivot on shaft 142 and are connected 
to bail arm 161 by a link 164. Thus, pawls 14i. 
and 146 are rocked to release racks 143 and 147 
simultaneous to the release of racks 151 and 153. 
For the purpose of restoring and governing the 

time of movement of the four racks 143, 147, 
151, 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 extending be 
tween them. A counterclockwise movement of 
shaft 166 will move arms 165 to the left (Fig. 5) 
rocking shaft 167 away from racks i51 and 153 
and shaft 168 away from racks 143 and 47. 
Subsequent clockwise movement of shaft 166 will 
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12 
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 bail are 

shown in 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 link 
forming an operating connection to an oscillating 
bell crank 163'. The other shafts 166 have Se 
cured thereon arms 164 to which link 161' is 
pivotally connected. 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 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 is noted that each extent 
of movement is a factor in the largest number 
of steps of movement possible with four record 
characteristics in combination. This novel prin 
ciple is discussed further on 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 adapted to 
transmit the movement of a single rack Or move 
ment of any combination of the four racks to an 
actuator. 
For the purpose a novel form of differential 

gearing is employed. A pinion 169 (Fig. 5) mesh 
ing with opposite racks 143 and 153 is pivotally 
mounted by a stud 170 on a rack Slide 171. 
A similar pinion 172 meshing with racks 147 and 
151 is similarly mounted on another rack slide 
173. 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 
slide without rotating or have a combined sliding 
and rotating movement. If rack 143 is held in 
movable while rack 153 moves four tooth Spaces 
then pinion 169 will have a combined movement 
and will rotate two tooth spaces, meanwhile slid 
ing 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 ro 
tate and carry slide 171 to the left one-half a 
tooth space. If both racks move for the first 
tooth space of movement pinion 169 will not ro 
tate but will slide with rack slide 171. 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 combined motion of one and 
one-half steps of rotation and one and one-half 
steps of sliding. From the above it is clear that 
whatever the combined movement of racks 143 
and 153 rack slide 171 is moved 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 im 
parted to it through pinion 172 exactly One 
half the combined movement of racks 147 and 
151. Therefore rack slide 73 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 oppo 
site to the rack teeth on the end of slide 171. 

1,957,198 
A pinion 177 cooperates With the rack teeth. On 
rack slides 171 and 173 in a manner similar 
to the cooperation of pinion 169 on 172 with the 
racks 143, 153. This pinion 177 is pivotally 
mounted on the end of a rack slide 178 which is 
guided vertically and horizontally by the bars 
179 and combs 180 between frames 50 and 51. 
A tension Spring 181 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 the pawls and bail 165 allow. Since 
the relation between rack slide 178 and rack 
Slides 171, 173 is the same as the previously de 
Scribed relation between rack slide 171 and racks 
143, 153, it is believed apparent that rack slide 
178 will receive exactly one-half the combined 
movement of rack slides 171 and 173. And since 
the movement of slides 17i and 173 is only one 
half 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 permitted 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 mu 
tiply the movement of rack slide 178 four times, 
a single member will have a movement equal to 
the combined movement of the four racks. That 
is the purpose 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 
attached a segment 184, the gear teeth of which 
are formed on a pitch circle four times the di 
ameter 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 movement of Zero to fifteen steps depending 
upon the combination of rods U, ac, y, and 2 oper 
ated. 
These actuators 187 have many uses in the 

machine that are explained as the specification 
continues. Since they are the amount actuators 
they have rack teeth 189 for actuating the total 
izer. 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 alignment. However, there 
is shown cooperating with the teeth 190, a pawl 
191 which is loosely pivoted on a shaft 192 with 
an attached Spring 193 tending to engage the 
pawl with the rack teeth. A bail fixed to Shaft 
192 consisting of arms i94 and a cross rod 195 
normally holds the pawls out of engagement 
with the rack. On every operation of the ma 
chne 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 following means. 
The shaft 192 extends beyond the right side frame 
50 (Fig. 1B) and has an arm fixed to its end. A 
link connects this arm to the midpoint of a lever 
196 pivoted on the Side frame and carrying a 
roller which cooperates with a cam face 197 cut 
on the side of gear 65. A spring 198 (Fig. 5) con 
nected to bail 194, Serves to keep the roller in 
constant cooperation with the cam 197. This 
can is so proportioned that after the actuators 
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187 have been adjusted the pawls 191 engage the 
teeth 190 and prevent further movement of ac 
tuators 187 to the right. The actuators may be 
moved to the left, however, for then the pawls 
19 merely ratchet over teeth 190. 
The form of jacquard device under the control 

of 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 node of operation of this jac 
quard device is quite similar to the one already 
discussed, the description is not given in detail. 
In Fig. 6 is shown the form of mechanism con 

trolled by five holes in combination on a record. 
The view is a Section show ng One bank of the 
connection rods with the cooperating mechanism. 
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 are offset over or under each other to 
keep within the two thicknesses of space. 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 

bel crank 200 which is pivoted on a stop pawl 201 
that is mounted on Shaft 202. This bell crank 
200 has a short arm cooperating With rod 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 a stop pawl 201 two different extents 
of movement according to which rod is operated. 
This pawl will get a third and still further extent 
of movement when both rods d 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 shoul 
der 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. When 
pawl 201 is rocked still further by operation of 
both rods it completely clears the rack allowing 
the rack to nove until the end of the slot abuts 
comb 205. 
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 permit 
a movement of four tooth Spaces. 
The operation of rods c or c produces a some 

what different effect. A pawl 210 pivoted on 
shaft 211 has pit vally 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 
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front of rode. It is apparent that if either rod 
c or rode is operated alone the bell crank 212 
rocks about the end of the other rod as a full 
crun and rocks pawl 210 half the distance that 
it would be rocked were both rods c and e oper 
ated simultaneously. Thus it is clear that pawl 
210 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 210 
reaches to the right of shaft 211 and cooperates 
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 permitted 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 noted that operation of rode alone rocks 
both pawls 210 and 216, releasing racks 213 and 
217 so that each may move eight steps. 
For the purpose of restoring and holding the 

pawls in normal position there are provided two 
fixed 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 bail consists of two arms 220 fixed 
to shaft 166, which may be a continuation of shaft 
166 (Fig. 5) or connected thereto. Two shafts 
211 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 bail 165 
(Fig. 5) no further explanation of its operation 
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. Opera 
tion of each rod causes one, two, four, eight, and 
sixteen steps of movement respectively. \ 
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 adapted 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 is given. 

... pinion 223 (Fig. 6) meshing with opposite 
rac. S 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 
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slides are held in place and slide on rectangular 
bars 228 and combs 229 between frames 50 and 
5. Rack slide 225 is 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 
various connections this spring urges the four 
racks to the left and moves them when they are 
released. 
From the above explanation it follows that rack 

slide 232 is moved to the left One-fourth of the 
combined amount that the four racks are al 
lowed 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 slide 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 rock gear 239 in a clockwise direction. This 
movement of gear 239 is transmitted to an actua 
tor slide 241 by means of rack teeth 242 on the 
Said slide. Thus it is apparent that the actuator 
241 receives a movement of zero to thirty-one 
steps depending upon the combination of rods 
a, b, c, d, and e, that are operated. These actua 
tors 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 sec 
tions through full banks of the jacquard device. 
In Fig. 7 the dotted outlines enclosing the large 
numerals 5 represent the spaces occupied by the 
mechanism shown in Fig. 5 and the dotted out 
lines enclosing the large numerals 6 (Fig. 8) rep 
resent 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 op 

erated in a manner similar to the operation of 
actuator 187 previously described. The position 
of the sixteen totalizers in the machine With re 
spect to actuator 187 is shown. Additional total 
izers could cooperate with 187, 187'', 241, or 
241" if desired. 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. If de 
sired they could be left straight and each group 
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of actuators 187,241, 187 could then have indi vidual printing and controlling devices. 
Printing devices 

The data compiled by the machine of the pres 
ent invention is printed upon a record strip and 
an issued bill or receipt. The matter printed 
upon the record media is not all presented on a 
Single line but is arranged on two lines and the 
groups of related printing are alternated first on 
the upper then on the lower line across the sheet 
(See Fig. 16). This style of printing from a single 
group of type bars is especially effective in print 
ing an address directly beneath a name in the 
form for mailing. 

In general, the printing mechanism comprises 
a type member pivotally mounted on an actuator 
and cammed to and from printing position by 
means of eccentrics on a shaft that extends 
through slots in the actuators and type members. 
During the rotation of the eccentric shaft the 
platens for the type are raised and lowered in time 
to properly receive the impressions of the type 
carriers which are interspersed and arranged to 
print two lines of data upon a single operation of 
the machine. The driving connection to the 
actuating shaft may be disabled for a no print Operation. 
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 16 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. In Fig. 9 it may also be 
noted that pivoted on a pin 362 in each of the 
actuators is a type carrier 363 provided with an 
upper set of type 364 and a lower Set 365. The 
type may be numerical, date, or alphabetical, de 
pending on which actuator they are associated 
with. The sets of type overhang the actuators 
SO as to Substantially fill the Space between the 
type (see Fig. 11). There is clearance enough, 
however, between the overhanging type and the 
top and bottom of the actuator, to allow the type 
carrier 363 to be rocked up or down, impressing 
the type against platens 366, 367, 368, and 369. 
Certain of the type carriers 363 such as the num 
ber, amount, date, and name type carriers, co 
operate with platens 367 and 369, and print above 
(see Fig. 13) the impressions from the age, agent, 
policy number and address type carriers which 
cooperate with platens 366 and 368. Each of the 
platens is held in a frame 370 (Fig. 12) which is 
Secured to two sliding blocks 371 that slide in slots 
372 in the main side frames 50 and 51. A com 
pression Spring 373 between the side frames and 
the platen frames tends to hold the platens into 
printing position. As the type carriers 363 are 
rocked up or down, the platens 366, etc. are raised 
or lowered SO that printing will not occur at two 
points from the same set of type on a typebar. 
The means for rocking the type carriers and rais 
ing or lowering the platens comprises eccentrics 
374 mounted On a Square shaft 375. The means 
for rotating this shaft 375 will now be described. 

Referring to Fig. 1A it is seen that disk 73 is 
provided with a segmental group of teeth 74 
which, when the disk is rotated by the main op 
erating mechanism give the gear 376 a complete 
counterclockwise rotation. This gear 376 is 
mounted On a Stud on side frame 50 and is in 
mesh with a similar sized gear 377 loosely mount 
ed on a shaft 378 which extends through the side 
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frames. Another gear 379 (Fig. 9) alongside of 
gear 37 but not in mesh with gear 376, is fastened 
to shaft 378 and is adapted to turn the shaft 
when it is coupled to gear 377 by a broad faced 
pinion 380. Normally this pinion 380 couples the 
two gears, permitting a printing operation. It 
may be disengaged at times under control to be 
described further on in the specification to cause 
a no print operation. 

Fastened to the shaft 378, inside each of the 
main frames is a pair of gears 381 (Fig. 9) in 
nesh. With a pair of gears 382 secured to shaft 
375. From the above connections it is apparent 
that square shaft 375 will normally be given one 
complete counterclockwise rotation on each oper 
ation of the machine. 
The eccentrics 374 (Fig. 9) operate in a slot 383 

in type carriers 363 and are held in position by 
means of the shoulder of a slot 384 in the actu 
ators which is purposely made narrower than slot 
383 so as to confine the eccentrics. Two pairs 
of eccentrics 374 are devoted to raising and low 
ering the platens (Fig. 12). One pair of ec 
centrics cooperates with two plates 385 (one on 
each side of the machine) for raising and lower 
ing platens 367 and 369, while the other pair co 
operates with plates 386 which raise and lower 
platens 366 and 368. These plates 385 and 386 
have slots 387 and 388 for - sliding upon Studs 
339 in the side frames 50 and 51. 

Normally the shaft 375 holds the eccentrics 374 
so that their eccentricity lies in a horizontal line 
through the center of the shaft (Fig. 9). One 
set of eccentrics for the number, amount, Oper 
ator, date, and name type carriers have their 
eccentricity to the right side of shaft 375 while 
the other eccentrics for the age, agent, occupa 
tion, policy number, and address type carriers 
have the eccentricity to the left of shaft 375 as 
seen in Fig. 9. The pair of eccentrics for plates 
385 are also oppositely arranged to those for plates 
386. Thus, it is apparent that normally all the 
type carriers 363 are in a central position. They 
are held so during the adjustment of the actu 
ators, after which, at the proper time, shaft 375 
is rotated. After 90° of rotation of shaft 375 (Fig. 11) the 
eccentrics have raised the type carriers includ 
ing the address type forming the lower line in 
Fig. 17, and have lowered the type carriers in 
cluding the name type forming the upper line in 
that figure. Meanwhile, the eccentrics 374 and 
plates 385 (Fig. 12) have raised platen 367 and 
lowered platen 368 out of cooperation with the 
type. At this point in the printing operation, an 
impression including the address is taken from 
the upper type 364 of the raised type carriers 
which then cooperate with platen 366, while an 
impression including the name is taken from the 
lower set of type 365 on the lowered type carriers 
which then cooperate with platen 369. The reason 
the platens are raised or lowered out of co 
operation with the type is to prevent the name 
type from printing on line with the address and 
vice versa. The shaft, 375 is rotated further until at 270 
of rotation the type carriers and the platens will 
assume a position just the reverse of their posi 
tion at the 90 point. At this point the eccen 
trics have lowered the type carriers including 
the address type and have raised the type carriers 
including the name type. Meanwhile plates 385 
and 386 have raised platen 366 and lowered 
platen 369 out of cooperation with the type, leav 
ing platens 367 and 368 in impression receiving 
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position. So that at this time an impression in 
cluding the name is taken from the upper type 
364 of the raised type carriers which cooperate 
With platen 367, while an impression including 
the address is taken from the lower set of type 
365 on the lowered type carriers which then co 
Operate with platen 368. The completion of the 
rotation of shaft 375 adjusts all the type carriers 
to a central position, after which the actuators 
are returned to normal position. 
From the above description it is believed clear 

that during printing, a group of interspersed 
type carriers, in groups as the amount type (see 
Fig. 13) or singly as name type will print an 
upper line of data on two record media, whilean 
other group of type carriers interspersed between 
the above mentioned type carriers and arranged 
in groups, as the age type, or singly, as address 
type, Will print a lower line of data on the said 
record media. The record media provided for 
receiving the printing impressions will now be 
described. 
A roll of paper 390 (Fig. 9) is loosely mounted 

On a shaft 391 between frames 50 and 51. The 
paper 390" from the roll is fed by means of roller 
392 and electro 393, between knife blades 394 and 
395, and between inking ribbons and the platens 
368, 369. After the paper is printed upon by the 
lower set of type 365 it is severed by movement 
of knife blade 395 and is allowed to pass out of the 
machine through a chute having walls 396. The 
end of knife blade 395 extends through side frame 
50 and is connected by a link to a lever 397 (Fig. 
1A) which is rocked by a pin 398 in disk 73 upon 
each operation of the machine. A sample of 
Such an issued bill is shown in Fig. 15. There 
it is noted that a bill form has been printed by 
the electro, while the name, address, amount due, 
etc. has been printed from the type carriers in 
the machine. On such a bill it is not necessary 
to print all the information shown on the sta 
tistical sheet in Fig. 16, so the lower type are left 
off certain of the type carriers. It will also be 
noted in Fig. 15 that part of the address, Oak 
dale L. I. is lowered on another line below that 120 
of the street name, thus forming three lines of 
print for the name and address. The address 
may be printed in such a manner by offsetting a 
portion of the platen 368 and arranging the type 
on the type carriers accordingly. 
The supply roll 399 (Fig. 9) of record paper 400 

is loosely mounted on a shaft 401 held in frames 
50 and 51. This record strip 400 passes between 
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guide rollers 402, 403, between the platens 366, 
367, and the inking ribbons, through the guide 130 
rollers 404, 405, on to a storage roll 406 which 
is Secured to a shaft 407 adapted to rotate in the 
side frames 50 and 5. The roll 406 is made 
accessible for removal by a cover plate 54 which 
is hinged to the case 53. Examples of printed 135 
record strips are shown in Figs. 13 and 14. 

Fig. 13 shows a record having printed thereon 
all the data provided in the illustrative machine. 
The lines of print on this record may be reversed 
with the name printed on the lower line since the 4 
slip is not used for mailing. Such a record may 
be used for statistical work. Fig. 14 shows a 
record in the form of a detail strip having one 
printed item, leaving out certain data, and an 
other printed total with the special sign 334 and 145 
the related amount printed on the same line. 
The pairs of inking ribbons are fed by any 

ribbon feeding device, many examples of which 
may be found in the prior art. 
The devices for feeding the record media are 5i 
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shown in Fig. 1d. The disk 75 is provided with 
two sets of gear teeth 76 which cooperate with 
a gear 408 that is loosely mounted on a shaft 409 
which has secured thereto the slip feeding roller 
392 (see Fig. 9). Operation of the machine and 
rotation of disk 75 will cause the two sets of teeth 
thereon to rotate gear 408 two revolutions in a 
counterclockwise direction. Adjacent gear 408 
and of a similar size, is another gear (not shown) 
which is secured to shaft 409. A broad toothed 
pinion 410 serves to couple the two gears on shaft 
409 when paper feeding is desired. This pinion 
410 is pivoted on a link 411 which is connected 
by a link 412 to the bell crank holding the print 
disabling pinion 380, previously mentioned, for 
movement in synchronism. Lever 411 is pivoted 
on a stud in the side frame 50. From the above 
connections it is clear that printing and paper 
feeding will be enabled or disabled simultane ously. 
When the pinion 410 couples the two gears on 

shaft 409 together, roller 392 (Fig. 9) upon Op 
eration of the machine will feed the paper strip 
390. A sprocket (not shown) is also fixed on 
shaft 409 outside the frame 50. Around this 
sprocket is wrapped a chain 413 which transmits 
the movement of shaft 409 to a gear Sprocket 
414 loosely mounted on a stud 415 in side frame 
50. Secured to the sprocket 414 is a gear 416 
which is in mesh with a gear 417 fastened to the 
end of shaft 407 (Fig. 9) hereinbefore noted as 
the shaft carrying the record storage roll 406. 
From the above description it is obvious that slip 
390' and record strip 400 will be fed from their 
supply rolls 390 and 399 simultaneously, and that 
if slip feeding is disabled the record strip feeding 
is also disabled. 

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 the data presented in the machine by the 
punched cards and extents of movement of the 
actuators under the control of accumulators. 
By data is meant any name, number, date, ad 
dress, etc. Such as the information printed on 
the statistical sheet shown in Fig. 13. A cer 
tain 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 the ma 
chine and converted into movement of the actu 
ators 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 to control when the data, 
presented by the machine is exactly the same 
as the data, Set up. 
The terms “range of date', and “above, below 

or between data' mean the position of names, 
dates, or numbers in the alphabetic, dating, or 
numerical scales and may be best illustrated by 
an example. Taking the name "Smith' for ex 
ample, the range of data above this name in the 
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 con 
tinues through B, C, D, etc. up to Sl. The range 
of data between the names "Brown' and “Smith' 
includes all the names beginning with the let 
ters BS-C, D, E, etc. up to the letters S1, 
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During the operation of the machine com 

parison of the data set up with the data pre 
sented by the machine takes place and if they are 
enabled, the control devices then are adapted 
to change many of the functions of the machine 
as the machine operates. The printing devices 
are disabled so that a no print operation occurs. 
The paper feeding devices are disabled prevent 
ing the feeding of the record strip and the issuing 
of a bill. During totalling operation, the totalizer 
engaging mechanism may be so controlled as to 
change the function to a Sub-totalling operation 
and during Sub-totalling operations, the totalizer 
engaging mechanism may be so actuated by the 
control devices that a totalling operation results. 
The control of the control mechanism over the 

totalizers during adding, totalling, or sub-total 
ling is optional and is in effect only upon the 
depression of an accumulator control key pro 
Vided in the machine. 

In general, the control mechanism comprises 
Settable control knobs which may be positioned 
to form a name, number, or date. Each knob 
has slidably attached thereto a finger which is 
held depressed in contact with the upper edge 
of a related actuator. This upper edge of the 
actuator is cut to form three different levels to 
which the finger may fall as the actuator is 
moved. The high level maintains a set finger 
in raised position indicating that the actuator has 
not moved an extent equal to or above the data 
Set up. The lower lever permits the finger to 
descend a step indicating that the actuator has 
moved an extent forming data above the data 
Set up. The lowest level or notch in the top 
of the actuator, when it coincides with a related 
finger, allows the finger to descend two steps, in 
dicating that the actuator has been moved to a 
position in the alphabetic, date or numerical 
Scale, that is exactly the same as the position Occupied by the finger. 
The above paragraph describes generally the 

portion of the control devices for sensing and 
comparing the data set up with the data tendered 
the machine by the punched cards or actuator 
movement. In addition, the control devices com 
prise a control lever which sets devices to deter 
mine the range of control desired. The ranges 
possible are above, below, 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 set 
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 fingers are actuated accord 
ing to whether the data tendered by the machine 
is in the control range or not. If the data is in 
the control range, the control devices are actu 
ated to cause no-printing. 
A detailed description of the control devices fol 

lows, reference being made to the drawings in 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, 16 and 17) 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, occupation, 
date, policy number, city, and state designating 
actuators, and two slots located above the first 
two actuators carrying the name type. Each slot 
in the plate has a plurality of notches equal in 
number to the positions of the actuator with which 150 
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the slot is associated. For example, the date 
months slot has twelve notches, One for each 
month. 
The knob 420 is flexibly held On a guide plate 

42 (Fig. 9) the lower end of which is bent to 
form a socket 422 in which afinger plate 423 slides 
vertically. Each of the guide plates 42, as seen 
in Fig. 16, has a horizontal portion underlying the 
related slot in plate 418 and an offset portion 
which terminates in the socket 422 which is poised 
Over a related actuator So that the siding finger 
423 may cooperate therewith. A pair of studs 
424 in plate 42 hold it against plate 418 and 
guide it in movement along the slot 419. The 
control knob 420 has a shoulder that is of the 
same 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 
twen 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 plate 421 and dropped 
into another notch, thus positioning plate 421 and 
finger 423. 
From the above description it is clear that the 

fingers 423 are guided for vertical movement and 
each one may be positioned to a number of posi 
tions that coincide with the different extents of 
movement of a related actuator. 
The beveled point of the fingers 423 (Fig. 9) 

normally 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 re 
lated 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 
pivoted on shafts 431 between the side frames. 
The slot 428 is long enough to allow finger 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 move 
ment 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 actuators, upon which 

the beveled point of finger 423 bears is cut to form 
three different horizontal levels, a high level 433 
(Fig. 10) a lower level 434 and a notch 435. The 
notch in the actuatorsis Sopositionednormally that 
if the knob 420 is brought to the O position on 
plate 418, finger 423 will fall into the notch. So 
also if a finger is moved to the Mposition and the 
related actuator moves to an extent required to 
print M, the finger will fall into the notch. In 
other words, the notch 435 for each position of the 
actuator has an exact relative position along a 
slot 419, and when this relative position is occu 
pied by knob 420 the aSociated finger 423 will 
drop into the notch. 
The finger 423 may be adjusted to a position 

above or greater 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 when an amount 
finger is positioned at 8 and the actuator only 
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moves to print 6 or 7, the finger would then re 
main 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 condition would be ob 
tained, 
The finger 423 could also be set in 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, halfway between 
the vertical position assumed when on level 433 or 
in notch 435. An example of this would be pre 
Sented 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 fingerstood at 
June and the actuator moved to July, or a name 
finger stood at P and the actuator moved beyond 
to Q, similar conditions would be obtained. The 
Springs 432 urging the fingers 423 downward cause 
them to find 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. 
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 comparison is made between the 

data, Set up with knobs 420 by the operator of the 
machine, and the data, tendered to the machine by 
movement of the actuators. It is apparent that 
the front arm 430 will have three angular posi 
tions corresponding to the three vertical positions 
of the finger. The ole position will be that shown 
in Fig. 9, and in the other two positions the arm 
Will be rocked slightly in a counterclockwise 
direction. 
In Fig. 10 is shown another form of control 

which is adapted to set controls at two points in a 
Scale and in the range of data between the two 
points exercise control over the data presented to 
the machine. Two fingers 436 and 437 cooperate 
with a single actuator. Each of the fingers is 
mounted in a plate 42 with a knob 420 that can 
be positioned along a common slot 419. Pivoted 
in a Socket in 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 raises this link and its connections in a man 
ner somewhat similar to the action of pin 427 in 
Fig. 9. The pin 427, however, has only three verti 
cal positions while pin 439 has a few more to be 
described farther 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 MI 
in an alphabetic slot, then finger 437 may be posi 
tioned 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 connection 
to the fingers (see Fig. 10a) thereby giving the 
fingers an adjustable range. 
When the actuator is moved, the pin 439 will as 

Sume one of a few vertical positions, the location 
depending upon the positioning offingers 436 and 
437 by upper edges 433, 434, and 435 on the actua 
tors, he positions of pin 439 will be discussed 

A lower vertical position of the finger 
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in the order that the pin descends vertically. 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 highest posi 
tion of pin 439 both fingers 436 and 437 are Sup 
ported on level 433, showing that the actuator 
has moved less than three steps. In the Second 
position finger 437 contacts level 434 and finger 
436 is supported on level 433, as shown in Fig. 
14 indicating that the actuator has moved between 
three and eight steps. In the third position of 
pin 439, finger 437 is in notch 435 due to the move 
ment of the actuator to 3. In the fourth position 
both fingers lie on level 434, showing that the 
actuator has moved more than eight steps. In 
the fifth position, finger 436 drops into notch 435 
indicating that the actuator has moved eight 
steps. 
To avoid repeating the description of the action 

of certain portions of the control devices when 
the mechanism shown in Fig. 10 or Fig. 10d is 
employed, a comparison is made at this point be 
tween the devices in Fig. 9 and those in Fig. 10. 
The first position of pin 439 corresponds to the 
highest position of pin 427, the second position of 
pin 439 corresponds to the middle vertical posi 
tion of pin 427, and the fourth position of pin 
439 corresponds to the lowest position of pin 427. 
With this similarity in mind it is 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. It is contemplated that 
a 'between index control' position be provided, 
and that the lever in this position will act in the 
same manner as when in "below index 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 cooperating 
with each arm 430 and the plates are arranged 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 next lower order plate, the arrange 
ment being such that even if the lower order plate 
tends to follow the rocking of its arm 430 it can 
not 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 extends 
between the main side frames and are urged in a 
clockwise direction by springs 447. In the nor 
mal position, the arms 443 are in a horizontal 
line and in contact with the top of a stop rod. 
The botton 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 posi 
tions of plate 441 the extension is engaged by the 
cross beam of a lifting bail 449 provided for lift 
ing 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 
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449 is shown in Fig. 1A. A disk cam 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 roller 455 
on the end of the Crank arm rocks the crank coun 
terclockwise about stud 456 in the frame 50 and 
shifts the link 453 to the right, thereby rocking 
the shaft 451 and bail 449 in a counterclockwise 
direction. A spring 457 between a stud in the 
frame and Crank 452 holds the roller 455 against 
the cam 72 and restores the bail 449 and its con 
nections to normal position. 
Cooperating with each group of plates 44i 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 is not changed as 
plate 441 is rocked about its center. However, 
if any of the plates in the group are lifted by bail 
449, Stud 458 transmits the motion to a link 459 
in which it is mounted. There is provided a link 
459 for each group of plates 441, and each link 
receives the vertical movement of any one of the 
plates in the group. 
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 462 over which lies the front end of a large 
control plate 463 (Figs. 9 and 16) that is pivoted 
on stud 464 in the end of an arm 465. A spring 
466 holds each control plate 463 in contact with 
a pin 462. On raising link 459 the plate 463 is 
rocked in a clockwise direction. So that a, shoulder 
467 is placed in the path of the cross bar of a 
control bail 468 that is fixed on shaft 469. Such 
cooperation of place 463 and bail 468 will result in 
the shifting of the plate to the right (Fig. 9) 
which action is permitted by the rocking of arm 
465 on shaft 470. Springs 471, one for each arm, 
restore the arms 465 and the plates 463 to normal 
position and normally hold the arms 465 against 
stop rod 472. The front end of the cross bar on 
bail 468 cooperates 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 cross 

bar of bail 468 Swings beneath and to the right of 
the shoulder 467 on the plates. The invariable 
Oscillation of bail 468 upon each operation of the 
machine is accomplished with the devices shown 
in Fig. A. A can groove 473 in the gear 69 
cooperates with a roller on the end of one arm of 
a bell crank 474 to rock the crank about its pivot 
475 and Shift a link 46 connected at One end to 
the other arm of the crank. The link 476 at its 
other end is connected to an arm 477 fast on the 
shaft 469. It is apparent that by the connections 
described, the oscillatory movement of crank 474 
by cam 473 will be imparted to shaft 469, thereby 
causing Oscillation of bail 468. 
Movement of any of the plates 463 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 cooper 
ation with certain control elements to be de 
Scribed. 

Before discussing the effect of the movement 
of any of the plates 463 to the right (Fig. 9) it is 
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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 outside of the left side 
frame 51. At its upper end, the lever is provided 
with a knob- 479 which may be grasped by the Op 
erator 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 
frame. By means of this connection the move 
ment of the lever is transmitted to the cam plate. 
In the position shown (Fig. 9) a hooked end 485 
on the cam plate encircles a roller 486 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 
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 the 
broad toothed pinion 380 already mentioned. 
When the 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 
dotted position (in Fig. 9) allowing bell crank 495 
to rock clockwise and perform the various con 
trol functions 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 
controlled devices. A stud 500 on the side of the link480', previously 
described, contacts the side of arm 487 So that 
when bail 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 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, bail 449, plates 463, etc. 
the other train comprising control lever 440 and 
cam plate 483. The various effects of the posi 
tioning of the control lever is described in the 
next portion of this specification, then the effects 
of the raising and lowering of fingers 423 is taken 
up, and then the combined effect of the control 
devices is discussed. The object of the control 
devices is to rock the bell crank 495 in a clockwise 
direction at the propertime to change the printing 
function of the machine. 
Whcn 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 holds bell 
crank 492 in normal position. In this position of 
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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. A printing operation is 
effected and the controls do not alter the normal 
functioning of the machine when the lever 440 is 
in "print' position. 

In the next “below index' position of the lever 
440, the plate 483 is rocked so that the pin 486 
has a relative position to the plate as 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 saide frame. 
It may be noted that any rocking of arm 487 and 
Conected control plate 489 in a counterclockwise 
direction will shift the roller 491 and bell crank 
492 by means of the cam faces in the can slot 
490. If plate 489 is rocked up one step the cam 
face 503 in slot 490 will rock bell chank 492 in a 
clockwise direction, Two steps of upward rock 
ing movement of plate 489 will bring the cam face 
504 in cooperation with roller 491 and position 
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 again rocks bell crank 492 clock 
Wise into controlling position. 
Turning again to the positioning of lever 440 

it is noted that when the same is put into the 
“exact indeX' position a cam face 505 on plate 
483 rocks arm 487, and pin 486 assumes the relative 
position 486'' to the camplate. 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 controlling and no print position. 
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At this time, if plate 489 is not rocked another step 3 
upward by bail 478", a no print and controlling 
operation will occur. 
In the next "above index' position of lever 

440, the pin 486 has a relative position 486'' to 
the plate 483. In this position of cam plate 483, 
the arm 487 and control plate 489 are 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 has to travel idly for one step of move 
ment before contacting with the side of arm 
487. From the above it is clear that bail 478 
has to rock two steps under “exact indeX' Con 
trol to produce the effect that is produced by one 
step of movement of the same in “above index' 
control. 
506 is held on cam plate 483 by pin and slot con 
nections. 
The “no print' position of lever 440 is the ex 

treme rear position of the lever. When the lever 
is put in this position, cam plate 483 is rocked so 
that a cam 508 engages the roller 436 and rocks 
arm 487 until the stud 486 is encircled by a hook 
509 on the lower end of the camplate. When arm 
487 is in this position the plate 489 is placed with 
the lower end of slot 490 engaging roller 491 thus 
rocking bell crank 492 and holding it in a posi 
tion urging bell crank 495 into no-printing and 
controlling position. 
Turning back now to the connections of the 

bail 478' that cause it to rock either one or two 

The slide 507 carrying the spacing finger . 
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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 projection 
448 is positioned to allow bail 449 to engage it 
w ll 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 moved to position the type bars to print 
a number, name, or date. It is noted the actua 
tors may be moved under control of a punched 
card or under control of a totalizer wheel. So 
that control of the various functions of the ma 
chine 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 
controlling factor, this number may be set up 
on the control plate by arranging the numerical 
knobs 420 along their slots until they are posi 
tioned to form the number 78,365. In the normal 
position of the actuators all the numerical fin 
gers 423 are held up on the upper lever 433 on 
the numerical actuators and the projections 448 
on plates 441 will appear to the left of the cross 
bar of bail 449. Upon movement of the actuators, 
if the highest order actuator, the tens of thous 
ands one, moves less than seven steps, the related 
finger 423 will remain on lever 433 and plate 441 
will be held to the left with its offset tab 445 
holding all the lower plates to the left, regard 
less of the extent of movement of the actuators 
related to the lower order plates. For instance, 
the number moved to by the actuators may be 
69,999, whereupon all plates 44 except the higher 
order plate are urged by springs 444 to SWing to 
the right but they cannot do so because they are 
held by the higher order plate. 
Thus, it is clear that if the number presented 

by movement of the actuators is less than the 
number set up by the control knobs, the plates 
44.1 are not lifted by bail 449 and bail 478 is not 
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 5, 1920 were 
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 move beyond 7, to 8 or 9. The re 
lated highest order figure would then rest down 
on level 434 and projection 448 would be directly 
above the cross bar of bail 449 ready to be op 
erated. 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 pres 
ented 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. On the 
rocking of bail 449 the plate 441 is lifted and 
through the connections already discussed, bail 
48' is Swung slightly to the right. From the 
above, it may be noted that when the number 

; presented by the movement of the actuators is 
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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. Conditions 
similar to these would prevail if the letters MEN 
were set up to control and the name actuators 
moved to NEN; or if the date June 15, 1920 were 
Set up to control and the date actuators moved 
to July 15, 1921. 
Another condition would prevail if the actua 

tors moved exactly the amount set up, namely 
78,365. Then, all the fingers 423 would fall into 
notches 435 and all plates 44 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 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 
control knobs, say a number such as 78,432 were 
presented by the actuators. The two higher order 
fingers 423 would fall into notches 435 and related 
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 moved to 4 the related 
plate 441 would be positioned above bail 449 for 
actuation. However, if a number less than 3 is 
presented by the hundreds actuator the related 
hundreds plate remains to the left and holds all 
the lower order plates in inoperative 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 letter of a name is 
capable of determining whether the control de 
vices should function or not, depending upon the 
magnitudes of the data presented and the data, 
Set up. Analogous cases would be presented if 
the aforementioned name or date were set up 
and MEX or Aug. 15, 1923 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 relations between the devices for mov 
ing bail 478. This is done to secure a control 
for an exact comparison, of data set up with data 
presented. The bail .478' is adapted to be rocked 
a greater extent under this type of control. 
An arm 510 on lever 440 is provided with a 

roller 511. Which, when the lever is in “exact in 
dex' position, cams an arm 512 (not shown) 
fastened to a shaft 513 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 assem 
blage 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 
coupling bail 514. Each of these bails has two 
depending Slotted arms that guide them for ver 
tical movement. On Studs in the arms 512. Piv 
oted to each of the links 429 and depending 
therefrom is a bar 515 which is guided in its 
Vertical movement by a slotted plate surround 
ing its lower end. The bars 515 each have a 
horizontal notch 516 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 lever 440 is put in 'exact 
index' position the bails 514 are inserted into 
notches 516 So that each bail will couple to 
gether the bars 515 of a related group of con 
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trol devices, thereby causing all the fingers 423 
of a group to move as a units 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 
line 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 only move down 
into notches 435 as a unit when the actuators 
are moved to extents that form data corre 
sponding 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 con 
nected the right hand end of a horizontal arm. 
of an L-shaped member 517. The mid-section 
of member 517 surrounds the shaft 461 previ 
ously mentioned so that when the arms 512 are 
cammed to the right, shaft 461 is slid along 
horizontal slots in the side frames, thus Swing 
ing 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 one of them is lifted it will 
tilt the plate 463 twice as great an extent than 
it is tilted when links 459 are in the normal posi 
tion shown in Fig. 9. When SO tilted, plate 463 
presents a shoulder 518 to the bail 468. This 
shoulder 518 is a step closer to the cross bar of 
bail. 468 than the shoulder 467 So that when plate 
463 is moved to the right during "exact index' 
control, bail 478 is rocked twice the amount that 
it is rocked under the "above' or "below' index 
control. 
The member 517 has a vertical arm that co 

operates with bail 449. When the member 517 
is moved to the right by the Camming of plate 
512, the upper end of this vertical arm strikes 
the bail 449 and carries it to the right so that 
the cross bar of the bail is 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 bail 449, the 
fingers 423 will have to fall into notches 435 
allowing plates 441 and the projections 448 to 
swing into the extreme right hand position. 
From the above description it is clear that 

during “exact index' control the fingers 423 of 
a related group are coupled together, and the 
bail 449 is shifted So that Only when the fin 
gers 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 bail 
478' will receive twice its usual amount of move 
ment. A device for governing the amount of Swing 
ing movement of plates 463 is shown. This de 
vice is not necessary to the correct functioning 
of the control mechanism as it may be dis 
pensed with and still the control devices are 
fully operative. 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 fas 
tened 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 move 
ment by abutting the rod 523. In the "print' 
position of lever 440 the rod 523 cooperates with 
shoulders 524 on plates 463 holding them all 
up out of cooperation with bail 468. In the “be-, 
low index' and 'above index' positions of lever 
440 the rod 523 underlies notches 525 and 526 
respectively in the plates, and limits their down 
ward movement to one step So that shoulder 
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467 is in operative relation with bail 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 free siding 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 cam por 
tion 503 and 504, it is only through the com 
bined effect 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 mechanism, 
namely, the devices under control of fingers 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 discussed. 

Considering first the conditions prevailing 
when lever 440 is in the "print' position, it is 
noted that the rod 523 on the lever 522 holds all 
the plates 463 out of cooperative relation with bail 
468, thus preventing movement of arm 487 by 
the bail 478 and its connections. It is contem 
plated 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 Fig. 10. 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 is exercised to 
change any of the functions of the machine, 
When the lever 440 is in “below index' position 

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 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 outportion 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 is swung 
slightly to the right and by means of the cooper 
ation between pin 500 and arm 487, controlling 
plate 489 is rocked so that roller 491 is cammed 
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 
is allowed to rock at the proper time when stud 
497 is withdrawn from beneath shoulder 496 on 
bell crank 495. 
From the above explanation it is clear that 

whenever the lever 440 is in “below index’ posi 
tion, and the data presented by the actuators is 
of a greater magnitude than the data set up, the 
control devices are actuated to change many of 
the functions of the machine. The machine 
functions in the normal Way Only if the data 
presented is below, in its scale, the data set up. 
Because the devices when so positioned provide 
such a comparison, 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, accumulating, etc., 
only when the data, Submitted is "below' that 
arbitrary name, number, and/or date which he 
has set up, he chooses this range of control. 
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In the "exact index' position of lever 440, the 

roller 486 is cammed to the right and the roller 
491 stands in cam portion 503 with the bell crank 
492 urging bell crank 495 into controlling posi 
tion. The rod 523 on lever 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 is set up by the control knobs. 
If the actuators are SO moved and a plate 463 is 
lowered, the bail 468 Swings the plate and bail 
478' two steps to the right. When bail 478' is 
So moved the pin 500 in link 480 moves towards 
arm 487, One Step Of Such movement is idle and 
is used to place the pin in contact with the arm, 
the next step of movement rocks the arm 487 and 
connected plate 489 SO that the roller is forced 
into cam notch 504 in cam slot 490 and the bell 
crank 492 resumes its normal position. From the 
above description it is apparent that whenever 
the control lever is in “exact index' position, and 
the data presented by the actuators is different 
from the data Set up, the control devices are actu 
ated to change many of the functions of the ma 
chine. 
The machine functions in its usual way only 

if the date 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 devices So that the machine prints, accu 
mulates, takes a total, etc., only when a certain 
name, number and/or date is among the data 
presented to the machine by the movement of 
the actuators under control of a punched card 
Or the totalizer Wheels. 

If lever 440 is put in “above index' position, 
the cam plate 483 rocks control plate 489 So that 
the roller 491 Stands in notch 503 of the can Slot 
490, thus urging bell crank 495 into controlling 
position. At the same time projection 506 is 
inserted between pin 500 and arm 487 So that 
all the movement of the bail 478' is transmitted 
to the control plate 489. The rod 523 on lever 
522 is moved 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 plates 463 are lowered, the bail 478 is 
later Swung slightly to the right by bail 468; and 
by means of pin 500, projection 506, and arm 487, 
controlling plate 489 is 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 position. From 
the foregoing it is clear that whenever the lever 
440 is in “above index' position and the data, 
presented by the actuators is below, in the al 
phabetic, date, or numerical scales, the data set 
up, the control devices are actuated to change 
many of the functions of the machine. The ma 
chine functions in the normal manner Only if the 
data presented is above, in its Scale, the data 
Set up. 
Therefore, this kind of control is called 'above 

index' control. When the operator of the ma 
chine chooses such control he will expect the ma 
chine to print, add, take totals, feed paper, etc., 
only when the data on the punched card or total 
izer wheel is “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' posi 
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tion would serve equally as well on "between in 
dex' Control, in Connection with the devices 
shown in FigS. 10 and 10a as already described. 
The bell crank 495 Would be urged into control 
ling position 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 
condition the bell crank 492 is pushed back into 
normal 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 is not between the range of values in 
the alphabetic date, or numerical scale, set up 
by knobs 420, the control devices are actuated to 
change Some of the functions 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 can slot 490 so that spring 494 
urges bell crank 495 into controlling position. 
As long as lever 440 is held in this position, a con 
trolling position is assumed by bell crank 495 
On each operation of the machine. The paper 
feeding and printing devices are then disabled or 
controlled while the control over the accumulating 
and totaling functions is optional and under con 
trol of the key 530 (Fig. 1B). 
The connections from the controlling devices to 

the various other mechanisms in the machine to 
enable the Said devices to change the func 
tioning of the Said mechanisms will now be con 
Sidered. It has already been noted that when 
the bell crank 492 is rocked slightly in a clock 
Wise direction, the lug 502 is moved away from 
bell Crank 495 and Spring 494 urges this con 
trolling bell crank into its controlling position. At 
the proper time for the control devices to func 
tion the link 476 is shifted and stud 497 is moved 
from beneath shoulder 496 on the controlling bell 
Crank and it SWings in a clockwise direction into 
its controlling position. 

It has already been described how the printing 
function is disabled in the machine when the 
broad toothed pinion 380, mounted directly on 
the bell crank 495, is disconnected from gears 377 
and 379. The connections from the controlling 
bell crank 495 for preventing paper feeding, con 
Sisting of link 412, (Fig. 1A) arm 411, and broad 
toothed pinion 410, have also already been dis 
cussed. The connections for controlling other 
functions in the machine will now be described. 
To the end of the vertical arm of the control 

ling bell crank 495 (Fig. 1A) is pivotally held one 
end of a link 499 that extends down and to the 
right (Fig. 1B) where its other end is attached 
to the arm 531. On the Sorting 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 posi 
tion, thereby diverting the card 79, associated with 
the item causing the control devices to function, 
into the bin 111. 
At about the center of link 499 (Fig. 1B) there 

is loosely connected one end of a lever 532 pivot 
ally mounted on a fixed stud 533 in frame 50, and 
having pivotally connected to its other end a 
link 534. This link Serves to engage and disen 
gage the totalizers under control of the control 
devices, thus changing the function of the total- . 
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izers from adding to non-adding, from totalling 
to Sub-totalling, and vice versa. Cut Opposite each 
other in the end of the link 534 are two notches 
535 and 536 each of which is adapted to cooperate 
with pins 537 and 538 respectively, that are 50 
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placed on the opposite sides' of the pivot of a 
lever 539. This lever 539 is pivotally mounted 
on a stud 540 in side frame 50 and has a pin 541 
on the upper arm in engagement with a slot that 
is cut in the slide 339 described hereinbefore. 
When the slide 339 is shifted to the right to dis 
engage the totalizers from the actuators the pin 
538 is placed to the left of a vertical line through 
pivot 540 and pin 537 is positioned to the right, 
as shown in Fig.1.B. In this position of the pins, 
the right edge of upper notch 535 is in line with 
the right side of pin 537 and the left edge of the 
notch 536 is in line with the left side of pin 538. 
When the slide 339 is shifted to the left to engage 
the totalizers with the actuators, the lever will OS 
cillate and pin 538 will appear to the right of pivot 
540 and pin 537 to the left. Then the pins 537 
and 538 are in line with the ends of notches 535 
and 536 opposite to the ends with which they were 
aligned in the disengaging position of slide 339. 

Normally the link 534 is held out of cooperative 
relationship with the pins 537 and 538 by a bell 
crank 542. This crank 542 is pivoted on a stud 
543 in frame 50 and has a converging notch 544 
in its lower arm which confines a pin 545 on the 
link. The end of the upper arm of the bell Crank 
is loosely attached to the end of the accumula 
tion control key 530 so that if this key is de 
pressed and latched by notch 546 to the case 53, 
the bell crank 542 is rocked clockwise into a posi 
tion whereon the pin 545 is released from the 
confines of notch 544 and the link 534 may be 
lowered or raised into cooperation with lever 539. 
During adding operation if the key 530 is de 

pressed the spring 547 lifts link 534 So that pin 
537 enters into notch 535. Then, upon operation 
of the machine, the totalizers are put into engage 
ment with the actuators by the shifting of slide 
339 to the left by the ordinary engaging devices 
and pin 537 is placed in contact with the left 
edge of notch 535. Upon operation of the control 
devices if bell crank 495 (Fig. 9) assumes the 
controling position, link 534 is moved to the 
right, pushing pin 537 and slide 339 before it, 
thus disengaging the totalizers and causing a no 
add operation. The control devices are timed So 
that the totalizers are disengaged before the 
actuators start the adding movement of the actu 
ator reciprocation. The same controlling operations are employed 
if the machine is performing a sub-totalling op 
eration with key 354 depressed, only at this time 
the result would be that the operation is changed 
to a totalling operation. During a sub-totalling 
operation the totalizer is engaged with the actu 
ators early in the operation of the machine and 
the wheels of the totalizer are turned back to 
their zero positions before the control devices are 
permitted to be actuated. So that after half of 
the sub-totalling operation is over, if the control 
devices do not push slide 339 to the right and dis 
engage the totalizer it will remain in mesh with 
the actuators and turn the totalizer wheels back 
to the number that was previously cleared out. 

However, if the control devices do act to dis 
engage the totalizer, the totalizer wheels remain 
at zero. Thus, the control devices Serve to change 
a sub-totalling function into a clearing total 
function. When the total key 356 is depressed the rela 
tion between the control devices and the totalizer 
engaging devices is changed, i. e., providing the 
key 530 is also depressed to permit control. A 
spring 548 is attached to the end of the total key 
356 and is attached in turn at its other end to a 
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spring clip 549 which has a slotted end that 
confines a pin in the end of link 534. The slot 
in the Spring clip 549 normally allows the link 
to rise under the tension of spring 547, but when 
the total key is depressed the top end of the slot. 
in the clip engages the pin on link 534 and by 
means of the heavy spring 548 the link 534 is 
lowered until the notch 536 in it engages the 
pin 538. During the first part of the totalling 
Operation of the machine the slide 339 is shifted 
to the left by the engaging mechanism, thus en 
gaging the Selected totalizer with the actuators. 
Then, as the actuators move, the totalizer wheels 
are turned back to zero, so far the operation be 
ing just as it is in Sub-totalling. However, at 
this point the engaging devices shift slide 339 to 
the right to disengage the totalizer wheels to 
leave them standing at zero as they should be 
after a clearing operation. When the slide 339 
is so shifted the pin 538 comes into contact with 
the left side of notch 536 and if link 534 is shifted 
by the control devices then side 339 is again 
shifted to the left, again engaging the totalizer 
With the actuators which turn the wheels back 
to the number that was cleared out during the 
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first part of the operation of the machine. From 
the above, it is clear that if the control devices 
are actuated during a totalling Operation of the 
machine, the operation is changed to a sub-total 
ling Operation. 
While there has been shown and described and 

pointed out the fundamental novel features of 
the invention as applied to a single modification 
it will be understood that various omissions and 
substitutions and changes in the form and de 
tails of the device illustrated and in its operation 
may be made by those skilled in the art without 
departing from the spirit of the invention. It is 
the intention, therefore, to be limited only as 
indicated by the Scope of the following claims. 

1. In a printing mechanism, a plurality of sets 
of type holders in a single group, alternate type 
holders belonging to the same set, means for 
adjusting the type holders, a plurality of platens, 
and means for alternately impressing the type 
holders against the platens so as to form a plu 
rality of lines of print on a record. 

2. In a printing mechanism, a plurality of sets 
of type holders in a single group, alternately ar 
ranged type holders belonging to the same set, 
means for adjusting the type holders, a plurality 
of platens, and means for alternately impressing 
the Sets of type holders against the platens so 
as to form a plurality of lines of print on a rec 
Ord, each line relating to a different character 
istic of the data printed. 

3. In a printing mechanism, a set of name 
printing type bars and a set of address printing 
type bars alternately placed in a parallel group, 
means for differentially setting the type bars, a 
platen for each set of type bars, a record medium, 
and means for alternately impressing the type 
bars against the platens So that a name and ad 
dress is printed in two lines on the record medium 
in the regular mailing form. 

4. In a printing mechanism, two sets of type 
bars arranged in a parallel group, alternate type 
bars belonging to the same set, an operating 
shaft, a pair of platens One for each set of type 
bars, eccentrics on said shaft with alternating 
changes of eccentricity along the shaft, each ec 
centric cooperating with a type bar, the arrange 
ment being Such that upon turning Said shaft 
the sets Of type bars will be alternately impressed 
against their platens. 
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5. In a machine of the class described, record 

material, a plurality of type bars, a plurality of 
platens for impressing a plurality of lines of 
print from the type bars on said record material, 
a shaft having an eccentric for each platen 
placed at different positions on the shaft cir 
cumference, and means for rotating the shaft. So 
that said platens will be brought alternately into 
printing position. 

6. In a printing mechanism, record materials, 
a plurality of sets of type bars having a plurality 
of sets of type, a plurality of platens for Said 
type, and an operating shaft provided with ec 
centrics which cooperate with the platens and 
the type bars to operate them alternately so as 
to impress a plurality of lines of print on the 
record materials. 

7. In a printing mechanism, record media, a 
plurality of sets of type bars with upper and 
lower type, a plurality of platens for the upper 
type and a plurality of platens for the lower 
type, an operating shaft, and eccentrics on Said 
shaft which cooperate with said platens and Said 
type bars, the eccentrics of a related Set of type 
bars each having a common radiai position on 
the circumference of said shaft, to alternately 
raise and lower the platens and type bal's So as 
to impress a plurality of lines of print on each 
record medium. 

8. In a machine of the class described, two 
sets of type bars having type on their upper and 
lower sides, record media for the upper and iOWer 
type, a pair of platens for the upper type and a 
pair for the lower type, one of each pair Of 
platens being for one set of type bars and the 
other platen being for the other Set, a shaft car 
rying eccentrics for raising and lowering the 
type bars and platens, the arrangement being 
such that upon a partial rotation of Said shaft 
one set of type bars will be lowered While the 
other set is raised meanwhile the upper platen 
not associated with the type raised will be lifted 
out of printing position while the lower platen 
not associated with the type lowered will be de 
pressed out of printing position, the other tWO 
platens staying in printing position; further ro 
tation of the shaft will reverse the positions of 
said type bars and platens so that a complete 
rotation of said shaft will cause the printing 
of two lines of print from the two sets of type 
on each record medium. 

9. In a machine of the class described, record 
material, a plurality of sets of type bars in one 
group in which the related type bars of a Set are 
alternately placed between the type bars of an 
other set, a plurality of platens, an operating 
shaft having an eccentric cooperating with each 
type bar, the eccentrics for each related Set of 
type bars being placed at different radial posit 
tions on said shaft, and means for rotating said 
shaft to impress the different sets of type bars 
alternately against the platens So as to form a 
plurality of lines of print on the record material. 

10. In a machine of the class described, record 
material, a plurality of slotted type bars, means 
for adjusting said type bal's differentially, an 
operating shaft, a platen, and cams on said shaft 
operating in said slots to impress the type bars 
against the platen and print on Said record 
material. 

11. In a machine of the class described, record 
material, two sets of type bars, means for posi 
tioning the type bars differentially, a pair of 
platens one for each set of type bars, a shaft 
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carrying eccentrics for raising and lowering the 
type bars and platens, means for Operating Said 
shaft So that one set of type bars is lowered and 
the other set raised and the platen not associated 
with the type bars raised is depressed out of 
printing position while the other platen remains 
in printing position, said means also operating 
said shaft to reverse the positions of the type 
bars and platens, and type elements on Said bars 
for printing two lines of print, one directly be 
neath the other on the record material. 

12. In a machine of the class described, a plu 
rality of type bars, means for determining the ex 
tent of novement of Said type bars, means for 
moving said type bars, printing devices for record 
ing the data presented by the type bars, and con 
trol devices under control of Said type bars for 
controlling the actuation of said printing devices 
according to whether the data presented is above 
or below, in its scale, a requirement set by Said 
control devices. 

13. In a machine of the class described, a plu 
rality of type bars, means for determining the 
extent of novement of Said type bars, means for 
moving Said type bars, printing devices for record 
ing the data presented by the type bars, and con 
trol devices under control of Said type bars for 
controlling the actuation of said printing devices, 
the actuation depending whether the data pre 
sented is between certain limits, in its scale, Set 
by Said control devices. 

14. In a machine of the class described, a plu 
rality of type bars, means for determining the 
extent of movement of the type bars, record paper, 
devices for recording on Said paper the data 
presented by the type bars, paper feeding mech 
anism, and control devices under control of cam 
formations on said bars which determine whether 
the paper will be fed or not depending upon the 
extent of movement of the type bars. 

15. In a machine of the class described, a plu 
rality of type bars, means for determining the 
extent of movement of the type bars, record paper, 
devices for recording the data presented by the 
type bars on Said paper, paper feeding mecha 
nism, and control devices under control of Said 
type bars which determine whether the paper 
will be fed or not depending whether the data 
presented is above or below in its scale, a require 
ment Set in Said control devices. 

16. In a machine of the class described, a plu 
rality of actuators, means for controlling the ex 
tent of movement of Said actuators, record paper, 
devices for recording the data presented by the 
actuators On Said paper, paper feeding mecha 
nism, manipulative control elements, two for 
each actuator and Settable variably to form a 
pair of names, numbers or dates, and control de 
vices which determine whether the paper will 
be fed or not depending whether the data pre 
sented is between certain limits in its scale, said 
limits being Set by Said manipulative control 
elements. 

17. In a machine of the class described, type 
bars, means for printing from said type bars, 
devices for enabling or disabling said printing 
means, and means controlled by said type bars 
for changing Said devices from enabling to dis 
abling control or vice versa during operation of 
the machine. 

18. In a machine of the class described, a plu 
rality of actuators, means for differentially mov 
ing said actuators, mechanism cooperating with 
said actuators for printing the data presented by 
the actuators, manipulative control elements, two 
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for each actuator and settable variably to form a 
pair of names, numbers, and/or dates, and COn 
trol devices for comparing the data in the range 
of the Set elements with the data presented by 
the actuators and adapted to disable said mech 
anism according to the result of the comparison. 

19. In a machine of the class described, record 
cards having index points arranged in combina 
tion to represent record data, type members posi 

tioned under control of said cards, a plurality of 
platens, record material, and a cam shaft in CO 
operation with said members and Said platens 
and adapted to bring adjacent type members 
against the platens at timed intervals So as to in 
press a plurality of lines of record data. On Said 
record material. 

JOHN W. ARMBRUSTER. 
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